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~is ~1~1'1~$: ffl is <IT~'11Cllf't l!iNa\!>
Information and Communication Technology: World and Bangladesh Perspective

~\51C'!>~ ~~~91 .£1~ ~~c'6 ~ .£1~ ~~ C~'!>~ fqru ~ QJ ~~
~ ~~ IS Qlt~~~ ~~~ ~~~ 9IITTf I .£1~ ~~~'gJ~ QJ .£1~

9Vffi ~~ ~I-J:C~~~~~~I~ 9Vffi~~ ~~~
~ .£!~~ >i~~nl'!>I~ ~ ~ ~ .£1~ ~ ~~~ f:lCIS!Ut~ ~9MU9f";!
~~~C~I

• ffi~ ~~ <Ui~~~;
• ffi~ ~~-">i~~ ~~ ~~~ <Ui~~~;
• ffiITT~~~IS Qlt~~~~~~~;

• ~IR$Jlc;,J fi4rn~fG~ ~~~~~~;

• ~l\!>J~<P~ ~IR$Jlc;,J fi4rn~fG~ ~~~~;

• ~~ IS Qlt~~~~~~~~~~;

• ~~ IS C4t~~~ -1J<1~1c~ c.:iR><r'!>I ~ m~w -m~~~;
• ™~~~ISQJt~~~~1a1Jl$1--1~~;

• ~~~~~ISQJt~~~~~~~~;

• ~~~~~~ISC41"~~~<1J<l~IC~~~I



~-~ ~1Dl'i:I ~ (Concept of Global Village)

'~ >JHF<I-¥ ~~· 13ll~lcq~ ~~~ iqrn'ft1 -£1~m >1<11~c~ m;R,~~
~~~ cq~ ~. ~ c~ -£1~ '6l~J1&1c~~ ~~~.~~~. ~~ '3
-rg~ ~~ ~1 ~ ~11c~~ 8T ~<1~lt,I~, ~C\!lJC~~ ~ ~C\!lJC~~ 8T ~~~c<1I~ ~
13ll~Bl~'!ll ~~~~~~ ;rn1 mm~~~~~ C~'3 <lfq
~"f 91BIC<1C"rn ~-£!VP~~ 91Mlffl ~ ~ ~~, ~~, ffi ~
~l1&1t~fb~~ ~Ca, FICTf ~~ ~l~C~~~~~~ '3 >il~fg~~~
~C'!lll ~~~ C~ N,C&JC\&'1~ iqrn~~~~-£1~~~~~I

'5!<1T '3 8!l~~~ \3l~'!l9i_<f ~ -£l<q~ ~~~~-~ m~ c~~
~11c~~ ~~~~'3~~~~ -£l<q~ ~!<!~<1lc~~ ~~~~
>i&l<l~I~ ~ ~C"lllfb'!l ~I ~ RC1&1~I~ ~~ 9ll"BI" 8T '5!<1T '3 8!l~~~
~c~l~~c~~ <PGIT~~R'\1<1IJft -£1~~ <mm c~~~~~~~1

~ ~1~11%~1~ ~1R~ ~ ~
~Jl~ej3I~ (Herbert Marshal McLuhan)
~~~~~~c<113Fb~ ~
1£j<q~ ~~~~"f, ~ 1£j<q~~~
~ ~~ ~ -£!ff ~ ~ G.,,..,,, •.

l~~ 9liB[ ~ iqrn~~~
s~~ ~c~Rcci~ 1 c~~~ -£1-A
-£!ff ~ '3 ~ Ql~ '5!<1T ~
m~~~ '1:fm~~~~
~~~8!l~~~~~
~-~ ~ ~ 91iB!I '5!<1T

~-£1~~~ <PGIT"f ~~ '3 >i~1&1ci~1 '5!<1T~ s~~~ c~ ""fl~~
~<1~<11~1~ ~IC~I~~~ '3 ~~q'>i>'!ll ~' ~-~~"f,~"f, ~~~~~
~9jt ~~~~~~~~~I -£1-.P <fi"~ >i~)\!ll~ ~~~ ~l-fC~~
c-mrr~~ c~ 0'f'3m~1~ -£1~ <1l~<11m~~ ~ ~1-rc~~ -£1 ~91iB! >itt,\!l~'!ll, >i'>i>~'!ll,
~~. ~,~-£l<q~ @"~~~~I -£1~ ~~~'3~,~'3~, C-W'3~~~
~~>;['3"\!ll -£l<q~ R'\11>ic<il<;-JJ ~~ '5!<1T ~~~"f -£l<q~ ~&~l~~c~~~wr1

~ -£1 ~ '5!<1T ~ '3 >i~l&'T&J~J ~ <PGIT"f '4'Fb~I~~ -£l<q~ ~ '5!<1T ~~
13!M~~~~ <PGIT"f >il~lfu~ -£1~ m!rn 9l<fiUT ~~~fi~ C~91-t)~'!ll~
'6l{~Fb~~91,~~"f 1£j<q~ ~~-C<l~C~)~'3 ~~I 9JTffi 11t~\!)~ '5!<1T
~ ~ ~~'5!<1T~"f ~ 9JTffi ~l~>il~JC~ R91-t~~~ 13!M~ cq~
~I

...•
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~~ ~'ii ~~~ ~~ ~~~ (Principal Components regarding concept of
Global village) f;ru, ~ICi:i!lb--11 <rm~:

~.~.~ ~ICl.11'1 (Communication)
8li~~ ~~ >i•Pi~ rn~ c£l<r 'Sfrn'if@ ~~ ~ 'Sfrn~ 8li~~~ c£l~ c£l~~
~~ ~~ ~ c£l~ 8li~~ c£J<I$ W'1'f' ~~ <r"@ c£l~I ffl't i51i~
8li~~~~'t c£l~~~.~ft~ i5f~ i51i~~~~<r"@
~ ~~~ c£J<r ~ c~~~~~<rr c£J<r ~ c~~ cqv't 5"CC'f ~ ~1
~~~ c~ 8lT~~ ~~ c£J~ c£J~ ~c~ ~~~-~ ~~<ft ~
~~~ C<ft<lrrn1 <r~, m~ ~~<rr~~m~~~~-~ c£J~ 8lt~~
c£l~~ c£l~ 8li~~ c£l~ ~~~~~~~~I

~~~~~ 8li~~~ C<1ffl<r 91Hl<l~C--1~ ~~I 8li~~~
~~-~ CGMC<l'l--1 ~~~ ~l~f<l~..:i m~~ <rBr ~IIS!C<))~ ~
C~l<ll~i:1 ~. ~. ~-tl~C--1G, ~-~, mWt, C~l~IG>i i5f1191, ~~.gi~, ~' ~nl<f
~~. ~ ~~i1fq~ mm 1~c~~ m~ ~ ~ C4 ~~~~ 8li~~ <rm
~~I

c£l~ 8li~~ <IJ<l".!ilC<))~~~ (Telecommunication) c£l~~ '5~ 8li~~ (Information
communication) c£l~ ~ ~~ iSt~ <rm ~ ~I c£l<r ~ ~-~ CGMC<l'l--1~ ~
~~~ c£l~ m~1 9l~<l~<))ICi:1 ~~~~ ~lf<I¥~ ~~~ ~ i51i~
~~~~~~ CGMC<l'l--1, c~l<ll~i:1 ~, @1%~, cr;f&,R,~, ~~1f<lsr;f<ls ~~Jlfq~~
m~~ 91Rii:1N~ ~1

~ ru<P ~ ~ Rm~~~ ~ '5~~ <ft ~ <rm ~~ '5~
~~~ >1<1tt,rnW'1'f'~1~'t~ ~-t1~c..:ir; c£J~~ ~-t1~c..:ir;-~~~~­
~. >il~I~<)) c..:i'i,~m~, ~rn<l>il~G, AA~ <))--1<l'IC~f$1~ ~~Jlfq~ <r~ ~ <Trnl ~-~
(E-mail) ~ ~-bl~t..:iCG~ m~ R~~C~I~ ~ ~-~ ~I ~I\S!<))li:1 c£l~
~11c~~ ~ ~ c~ ~ ~-~ ~ C<lfxt ~rnl1S1~~ w L.f1R.,rnc~1 >il~I~<))
c..:i'i,~m~ fqru c£J"C<P ~~~ 8li~~, '5~, ~ c£J~~ AA~~ ~~<rr ~~~~
~ <rm ~I >il~I~<)) c..:i'i,~m~~ <rBf '1f~~~ >il~I~<)) ~~<ft ~IIS!t--1NJ<))
~1011<:1..:i ~~~1 AA~ <))--1<l'lrnf$1~~ 15f~~~~ i5f1%~-R,~~1<:1~
~~~1 ~-t1~c..:icr; c£J~ 91fm ~ ~~ ~rn<1>11~cr;~ m~ Rt\S!cq~
~ >i<))Ci:1~ ~ ~ ~I ~-tl~C--1GR,fu<)) c£l~ ~~ ~91<P iSRf~ c£J<f$ ~
ffl't~ c£l~~ 15ft~~I

~ ~-tl~c;::ir; ~~<ft >il~I~<)) c..:i'i,~m~-c£l~ ~~ C<lfxt R~~~I, ~ <rBr ~'t~ iSRJ
,;; ~~ ~l>ifu.~ 9l<ftnT 5"CC'f ~~'tp 91f~ c£J~ ~ c£J~ ~1<:11q1~1c<1
1' 91~1Ci:1lb--11 <rBf cq~~I
Cl
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8

~-~-~~~~ (Employment)
~$J~~ C<1<Pl~C~~ ~~I ~~~ (3 8Ti~~~~~
~ cqxr~ c£1~ ~ '3f~lrf ~-t1~c~c'G~ ~~ '<f@ ~ ruxt c£1.q~ ~~
~~'31IC<1l-f~ <PG1 HCIStCl-f~ C<1<PI~~ ~~~I '311~1Cl-f~ ruxt(3 "R"~$J 1l:~
~~~~ (3 Rrnr~ ~~~~~ oo <tsrn<tsf'G ~-c~ ~~1 c£1~
~~ www.bdjobs.com, www.chakri.com, www.everjobs.com~m~'>IJI c£l~
(3C~l<1>tl~c'G fi~ '«~ C~~~ @V4 '3l~c1l~c.--l~ '31IC<1l-f~ <Pm <Tml c£l~ '<f@
~ ~-tl~C~CG~ ~~~ <PG1~¥ft '31\Sic.--l~ ~~~I c£l ~~~~ ~~
(3 8Ti~~ ~~R,,c.qs ~ Giflf'i'JCTT c£l<r ~;it~~~~ ;it~ <qj ~Ni'PJIC~~
~ ~ c~ ~ <PG1 ~I c£l~ <Pl~~~C<P~ '3ll@GC>t1Pt~ <Wfl '3ll~lcq~ ruxt ~Cl!l)<PfG
~@H~C~ ~~ (3 ~~~~ c£l~ ~ '31C~C<P~ ~~~~.~ @Cl-\)1(3>1
~ ~~~~~~ ~ <PC~C~ I c£l~ '3llc1ll-fl~IC<1 '~' f<r~<qj '91l?Jj(3'CT@
~~ <P~m~~~. C<T~ ~ 91B1<1~C~~ ~ ~~~ ~I-J:C~~ ~~~ <PG1
~I~~~ (3 8Ti~~~~<PG1~ ~Ni'PJIC~~ ~ ~~<Pl~~ <qj !iM>Nifu<P
~C<T C<P@~~~~IC<1~~~~~9'mRI~ ":i!l~C.\fl~ 91Mlffl~
~ (3~~<ft~~~ .nm c£1 c~~~l!ll ~1 c£1~ ~ itfu.Rifu<ts
~ mai11f¼l~ <~-~~~> ~~1~9ft <tsrn<tsf'G iSfef'mr ~1c<$tc~ ".q'j ~~~
(3rn<1>tl~G ~- Upwork, Freelancer, Belancer, Fiverr ~l!>Jlfqcl!l Cl5"Gl '31Jl~lail~f31>t, ffl
~~. ~ Ni1Stl~Pl~, ~(3rn~~. (3~~~. c£1P1>falrnt ~~. ~
~~ '3f9lf'G~l~C1Sf"j;;( (c£1~(3), '1~ '31JIISC>t<Si, ~l~~lc, '31Jlf3i>tc'G<Si, ~ c£l'S ~. '3llffl<PJlc1-~~
~~~;rr;rr~c;qfB~i~~ ~<Pm<rm1

~ mai11f¼l~ ~ ~~ '3l"C~~ '3ft9lll!l~fflcl!) ~~~~(3 ~~~ <ll~
'3f~~~-~ ".q'j ~-f<l~~l!ll c£l~ <fl? ~ (.-lNl<1l&<P -fq"<p1 ~~~~<Pm,
~ '31-fllffi ~ .n 9\lmtt, ~ ~~ ~ ".q'j~-~(3m-~ ~l~f31<ts st9t, >t~<1~l~f1!>
~ <T~~~ .n ~(3m ".q'j 91l@"t.1~<ts~~~~~ 1Stf'Gail!l1 c£1<q~ fl9f"B1"
C9Ml~ >tl~lf@r<P~IC<1 ~ ;it ~(3w.J '3lc.--lC<P~ c£l ~~~~~ C".q'j~ <PG1~I

~-~-~~(Education)

~~~"Im~~~9i'f' c£l~ t;~, "<Pnl't >tN>J<PI~~ c£l~ ~I-J:~C<P ™
c£l.q~ ~~, 1(3>fB~I~ ~.~~~~Cl!>~ <P@I ~ 9181<1~~~ c£l~
9lf~ ~ ~~ ~-~'irn ~ ~ ll11!JI~~ t;91Vtt~ ~ ~ <qj
~ c£l~~~~c£l.q~ ~l™<PI~~ I~~~~-~~~~~
~~ (3 8Ti~~~<IT~~~~<PG1 c£1Ffru~ P't~~I

~~ (3 8Ti~~~~~ c£l~ lljfu.fi t;~'t <Tl '3ll-J:'?5IH<ts c£l.q~ '3l~I-J:'?5IH<P ~
9l!fiN>Cl!l~~ <Plffll c£l~ <PG1 R~~~~ fii1'*C<P~ 91Mlffl R'\1~1C~~ $J
C<T ~~~~~~~~~~ (3 ~~~ c£l~ ~~I
c£lm~~~ruxt ~~ c£l~~~' c£l~ ~-~ <PBle't ":ilt1"£Cc1J ".q'j
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f<l~l~C'1J m~ C~ 91mil '3ll~Wi~ rull'flS ~ fii1'*1.!!>~ IS~~~~
~~~~ ISu:l<Pil~& c~ ~-~~ 1Slc;~cail1S <rm ~I ~~~"Im~
~'Bl~~~cq~c4 ~<r \gfffi~ c~ ~ \gfffi~ f<r~<tt ~<PC-Mc~ '3l~JCqcxt ~~
;tt, ~~ '<I@ ~~ ~"I ~~I 2020 ~ ~ 9lf~~-19
~~~'Bl ~ 91fffi lffi~~I~ °Pf, ~ f<r~<tt f<r'\Jf<lqJl'1~ ~ fi1'4'1.!!>~ ~ ;tt ~
'31~'11~~~ ~J~~l~cq~ R'*1q1~ 4C~c~ 1 R'*c4~1 ~ '<I@ c~ '3l~ail~c~~~~91
(~ Google meet, WebEx, webinar, Facebook messenger, imo, Skype,
Whatsapp, Zoom~)~ <P@~-~~~~~4C~C~ I ~
~R~~R,fu4 ~IS ttc;w1ru~1ai~~ '3l~ai1~c~ cxrnrn, 1Srn<1>11~w~ m~~~ <P@,
~ >il~l~4 nlNi~I~~Rm~~~~"I 4C~C~ 11~ '!ll~ ;;rn ~~~~
'<I@ <wr '3l~ail~c~ ~ f<r'\Jf<lq11airn~~-~IS ~. '31Jl>il~~c~-t ~ fqCTJ~~
~~~ ~~~IC~~ ~~~ f<l~~R,fu4 ISu:l<l>il~C&~ -i-l~~~"I~~I
~~~CiStt'>flm~~~ ;tt~ <mIT'i ~~~"Im 15~ IS C<Tt,;fWTM
~~~~~ iijfu.xtMt~~~~~~<P@~I

~~~R'*1q1c~~ ~ '3l~ai1~c~ ~-~~ ~~ ~Cft14.GH4 m~
fi-T..hi.-~' ~-tl~C~& IS ISTI!<f~<P@~41~.!!>~ 9jfi4t,1'1~1 ~~~-~~
<IB'i"I ~-~~ ~~ ~~~~fit~~ C<T~ '31~'11~c.--l ~IS~~ C<T ~
'3l<l~IC~ C~~ Pl"~ (interactive) ~ 41~.!!>~ ~~ 91mil ~ft
~~"115 '31~'11~C~ ~~' f%ffi f<r~<11 C~~~ Cffi ~ ~I ~ ~ <1M~IC~
~~!JJ~~~~~~IS, ~ ~~~~(Lack of human
element) ~C"I ~ ~ ~~ '3llt%fi44'!ll~ ~!JJ ~"I <rm~ -m ~ ~~~
~4~1~~ ~!JJ~~ -i~-~~. ~9ftDW ~~~~ 4~4~1-4~fo1~cq~~"I
~~~41~.!!>C~ ~~~~~~~~I

~.~.8~~ (Medical Facilities)
91fm~~ 1~ IS~~~~~. wF<P~~~i:rr ~~ ~1cai1~1c<1 ~1\!)1~1c\!)~
~ ~l~l~l&IS ~ ;tt1 ~ 9lf~ ~~~~~~ C<T~ ffl~~ C>i<1191Mm Ci5t
~ <r!J.tl cm~cq~c4 ~~~~IS 11-~ ~ ~~ ~1 1~ \!ii~ ;;rn 91fm
>i<lbl~C'!l~~ rull'flS >i11ST-l1~ ffl~~ ~~ ~' IST~~I~ '31<1C~f&l'!l <IB'1
ff iSffi~ ~ wF<P~~ C>i<11 91t1Sm ~ ~ ;n1 ~ ~ ~1-J!.~~ ~ wF<P~~~i:rr
c~~~ e&f&lc~RiPt~ ~~~'1~~ 9lla'R~1

e&f&lc~RiPt~ ~ 15~ 1S C<Tt~~~ m~~ cm~cq~c4 RV'1~® wF<P~~ mm
ffl~~ C>i<11 C-!ISmI<P~I ~~ ~ <r!J.tl ~ 15~ ~~ <P@ ~l~C>i<llC4 iSM'iIT'BI
~~ c~ e-t1Sm1 <11~ai1cqc~ ~ 15f~~ ~ ~ ~~~ ~ 15~ 1S
C<Tt~~~~ 11~I ~ ~~1<1\fi'!ll~ ~~IS IS~, ~c;f.:l~~ IS ~~~
~~~ e&f&l4~<l'IC~?l, ~IS 4~<l'IC~C?l~ -i-l~ ffl~~ C>i<11 11 ~ ~,q~

~~"I ~~ ~ c\5l~ <rm 11 4C~C~ I ~ ~-C~~ca,~ m~~ cm~ ffl~~



~~~~ fu91t'if~~~~IS cm~ R'ffi >i~iST~~ ~1 ~~~~
~ '3f~~~ <£liSM" wf<p~~~IS <1S--!<.f'IC~fS'l~tm1 m~~ '3llC~<1SiST--/ ~
wf<p~~~ RnT~I Teladoc, Maven Clinic, iCliniq, MDlive, Amwell, Doctor on
Demand, treatmentonline ~ ~~~ ISC$l<l>il~G~. 81"~~ 8T~~ c~
'3l--1'11~--I wf<p~~ C>i<tt 91l1Sm <Trnl ~o~o ~~ ~~l~lm ~-~~ <£1~ ~itf~IC<I~ ~
~~ 'lill~f<lf¼~~ ("flS~ iSMT ~ C"fV't ~ ~~ ~ ~
~~m~ ~rn~ <rm m~ wf<p~~~~ --11--11~1c<1 C"f""i<1l~c<1S ~~Pl?-!~ cl;f¢1c~Rsf3i--1
C>i<tt ~ <1S c~ c~ 1

~ cm~ R'ffi~cm~~~~ wf<p~~ ~1 ~~cm~ Rm~~~ IS
C<!l'•l1D!M ~1fu.Pl~~ ~ 1Ni~'!31~ ~~~ mm~ mm >r>'Jil~IC<I cm~ R'ffi <rm~~I
<£!~IS ~C'1<1S!?H<1S ~~~(EHR: Electronic Health Record)~~ C\SGIC<ICiST cm~
~~~ ~~~~ <£J<q~ cm~~ EHR ~~ 8T~~ ~c~ ~cm~~
~~, fu91t'if, wf<p~~~~~ 8T~~~ C~ 9\mRI <£1 ~~~ 8T

~1Sm8°~ ~ ~ ~~ Therapy Notes, Epic care, Next Gen Ambulatory EHR,
Care 360 ~ '3l--lJ~~ I

~.~.<?' ,j<:q:q"lt (Research)
8T ~ ~ ~~-~
mm~~ 9jTffi i&Sl--1~1-sl~ ~
<qi ~ <rm ~ ~ ~

(s ~~ / /~'itl::!?-IC--1~ '3l--lJ~~ ~
~ ~'it1 H?-1~~ i&Sl;it,tJi <qt
G,K.t,s.i,_,,~ '3f~ ~~ m-t~
~I \5::l~<1SI~ C"f"t ~
~~ iSMT "F<l"'?f ~~ '3f!<f
<lro ~ ~I ~I~~~
~~~'it <£1~ ~~~~
<£l<q~ C>iiSMJ <£1~ ~~ IS

C<!l~~ ~ ~ ~ 1.2:~~~~~ct~
'3f~I~ 9JT~ ~~ IS
C<!l~~~~~ ~<qi ~C<l~C<1S~I ~~ <p!<li wm1S ~ 9imR ~I ~~ IS
@~~~~~ <£l<q~ ~'~~' P11C'1"~ ~~<qt <rar91lfts 91f¾t,l'1--il <£l<q~ ~~, ~~
C~ C\S1'1" ~~~ <£1~~ ~$ ~~~~~~~I~ <qi ~C<l~C<1S~I ~
wm~ ~-Gl~C--/CG~ m~ <£1"(<1) ~~~~ 9\mR, '3llC'1lt,--!I ~ 9lmR ~~<qi
Pl~<1~~1c<1 C<!l~~ ~ ~~1 xi1~1"¾<1S~lc<1 @~ ~ c~IS <£1~ ~
,s.iR, ,1.., <qi <1S--i<.f'IC~(?l ~~'it~~ 9imR ~~<qt~~'it~~
9\mRI

"'\,y
Cl,y
I

Cl,y
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q

~~~~~'tr~, ~~~~~~. ~<f~ ~ ~~~
>l<1Cbrn ~ ~N)<1~<!S'!ll I '3\IIST<!Sli:1 $T ~ ~ ~-~~~~ ~<f~ 91Jle&c-t~
~ C1SblC<1C>l~ '31c-:i<IS~1~~'~ C<T ~~~~ '5~~~
~I ~ <finrr't ~ C,f~ ~~~ f;mJ-S '3\l~ICii\~ ~~ -8,-,.1G,Azt,,an1

fi..,,,'"'' .~~'tt~91"1"Bfl

~~ f<PBl<1'¾ ~ -SUM>ll~& ~ ~,;t ~~~~ <!SI~~~ '3l"t@t ~ -s
~~IR!l!l ~I ~ ~ $jC<1~<1SCli\~ ~~ <ri:1l<Pi:1, '5~-~~ <T~*5t ~ ~<f~ ~~
~~~~~'tr~~ <1Jfu.1c~~~~~$@ ~<r~ ~~~~~"I,
~~~~~~~~~m~ <1l~<1I~~~~~~I

~.~.\!,~(Office)
~~~ ~~ ~~ ~ C<T~~ C~~ C9Ml ~~~~~~I
'31fut>i~~~~~~"I®- >l<1Cbrn >tq~~IC<1 $:PM 91ml ~~~~~
~~~~~~~ C<!SIC~l~IC<1 C<Tt~-;t ~ <r~ Afu,- ... ,n
~~~. 91fm~~ ~~ C'f"t c~ ~~~~~m cq--sm~1
11 l!ll~ -;rn, ~~~~~. '31l~f3lft; -s ~~-srn <1M~IC~~ m~ '31fut>i~
~<!SI~~~~~.~~<f~ 'f"1J~I~ ~ifti:11!ll~ ~~<Pm~~I >!~<!SIB! '31fu>i>i~
~ ~ <1~1STIN)<tS ~.~. Wf~, ~'tr~, Rti<tSI~~~<rt9fmW
~~ '3\IIST<!Sli:1 ~.!Gl~c~ct;~ m~ ~~~ c~~~~&~~1c1 (Automated) <!SI~~~
~~I '31fut>i~ ~1<1~~ <ISi~~~ '5~ 'S C<Ti~,;t~ m~~~~~
~~~~~~<Pi$j1STf<I~~ fuf@t&li:11~\STIS~ 91@"1'5~I ~~ <W1~
~'31fut>i~~~~~<f~ ~ll!l)~<p ffl~I

'3\IISTC<IS~~~ '5~ 'S C<Ti~,;t ~~"I ~~~-~~~ ~
91B1<1~C~~ ~~~I '3\C~C<p~ ~ cqV"I ~~~ ~ cqV"I C~ <Wfrn ~ ~ ~,
,_,, "'"""'as ~ ffl~ <fiSfl1T m~ ~ ~I m '3\IC~Bl<ISI~ ~~ '3\l~lcq~ $T ™ ~~
~9fiffl ~ <finrr"I ~~~~~, <rn!<P ~~~-ffi PIT'1
1'T<IM ~~ ~ ~ 91"1"Bf I ':J:~' ~ ~ '3\C~C<IS~ ~ ~ ~~

(www.dropbox.com), :i~~' Office 365, Google docs ~ :i~~~
,~1hil11A:a~~~Rm~~~ ~~ff"I ~ 9fiBl" ~<f~ ~ C<T ~ ~

C~ ~~ ~~ 9fiBl"I '31fut>i~ ~~ P!W~TI@ ~ ~'S <IS~<J>IC~fj'j~ ~
~rn I 1ST.rl ~ R cq"Jolt~ 9fif¾" 1

~ ~ ~l™<!Sl~C~~ <W1 '3\~R,@3 ~I-IC~~ ffl~~ ~ <!ml ~~ ~~
~~~~(interaction) ~<f~ ~~~~ >l~<tS~cq~ ~~ >il~lf@t<tS C<Ti~-;t ~ 91ml

-:; ~ Rm~~ '5~~~ ~ ~ ~ '5~ ~~ 0%l ~~

1' '31R~™\!)~1c1~<rm~ >11>1~~ ~<r~~ c~ <rm1
Cl
ry
Cl
ry



~-~· C\ <ll>t"(I~ (Residence)
<ll>i1JJ;i ~1-J:C~~ ~~I f<rst~ <IJ<l1JJ~ '6ll1ST<!Slcil ~~~<;'/-~~ <ll>i\!,<l.:i
Hme't ~~~~~~~~~I~ '<f@~ "<ISTif~~~­
~, ~-<1l~<1cq~ m-c~ >il~.:il>il~R <re~9\<r~ c~ ~ "<ISTif ~ <tSC1ilf¢1~ ~
Rm9lm~Rfib'!l<l\~'1, ~~~~-~~,~~~' '<f@ ~~~,

fW<p~~ C>i<tt ~'1, fB13f<lc;i1q;i ~ >i<lf<ls~'!l~ ~~~~~~ ~I-J:C~~ ~­
~~~'6ll~l~ql~<IS '3~~ "<ISTif~I

<.£1 ~~~ <ll>i1JHC<IS ~~ (Smart Home) <.£1"<1"~ <.£1~~~ '6lCGIC~~
~ (Home automation system) <fl~~~I <.£JJ'f<f <ll>i1JJC.:i cq;if.¼.:i J'f<f~~
~~N,\!,l~>i ~- c'Gf¢lf;"t;!,~~'~~~<IS~'~' <J'wf, <.£1~1~<1\1%"1.:il~,
'3ffi~ ~' C~WISTIC~G~,~'3~ '3~, ~~' ""ti'3!M~' 9("l1" ~­
~,~~' ~~<IS~ >i'!l~<l\~'1~' ~91~~'3 '6l~~'3' ~I ~~
~ <.£l<r~ 131fj";(_ail,91~~~, C<T~ <l>i<IIC>i~ ~ J'f<f ~~91l'3m <Im

<.£1"<1"~~~!-:t<IJlf?t~ '>j_'t~~<pTI[ <.£1 J'f~~ C>i<tt~~ <Trnl

~~ <ISJIC~~I <.£1"<1"~ ~~ (Motion Censor) ~ ~~ ~ ~~<fl~
Ptf<ls~f¾ft~mI~ ~~~ <ll>i1J:l;ift~.:i1ST~qlf¾C'!l ~ <.£1"<1"~ <ll>i1J:IC.:i~
Rm9lm >J_~f¾-,\!l ~I <ll>i1J:IC.:i ~~fi~~~~~ >iR>J<ISIC~~~
~c\!) 911TIT, <r~m~ c~~>~~ <fl ~~, ~,~'3 c'Gf¢lc<J>l.:i
~~~<fl~~~<PliSf ~~~~~~ <Trnl

~ '6lCGIC~~ "<1Jl9\<r ~Mrut<;'/, ~~~~~~, fi~ C<;'/t9lotl~'!ll~
~91, <Pffi <fl ~ R~ruJ\!l N,\!,l~>i <IJ<l~IC~ ~~ 3fl~l<lifi\!ll ~ ~'3 <.£1~
~~\!JI~~~~I

~.~.1,- ~-~ (Business)
9jTffi~ C"f"t <.£1~~ 91fu'1_~~~~~ ;rn, ~C'!lJ<l\ft~~~~~
~~~~~~~~I C<T ("t"t ~ ~~9il-R "<ISTif ~ ("t"t ~~~ "<ISTir, <.£1"<1"~
C<T ruxt ~~~~ C"f"t c~ '6ll~ qlR "<ISTif I CJ'f <PGIT't~-~~~
f<rst~~"f$ 91fu'1_~ f<l<tSf°"l'l:5 ~C\!l (q"MI io.jfu.~ ~~~~~~~
R~~~1 ~-~ m~ ~~~~ f<rst~~ "<ITI9\<r~~
"<ISTif ~I ~~~~ '6ll1ST<!Slcil ~-~'3 \6l'-!,l<lotl~ 9lB!<l~C;i~ ~~I
C.!J'>\!ll-f<lc.!l"\!llC<tS~~~~91'tr ~-f<l.!l"rn~ ~~~~~1 ~~~91'tr <fl~
"J_'t~ '6l.:ic11~c.:i~ m~~ <.£1"<1"~ R'l1<1l1STlrn ~ cqm ~~1 C.!J'>\!ll <fl c'-!,113'1<;'/"f
~~'6l-J:~lffi 91'tr ~~~~I ~~-~'6ll1ST<!Slcil ~ 05R~
3fl~l.:il~ ~~I f<rst"<ITI9lt ~-~, ~-f<IISTC.:i>i, '6l.:icill~.:i xffet~-<.£1~ ~~'11 ~Ccil<ISUR<Jl
~<fl~-~<.£1~91f~~~f<lc<lfB\!l I

"'\ry
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13!l~ ~ mPT~ <£1~~~ r.w1Sm f<K.i~ ~-t1~c~ct;~ m~• ~ ~Ni~l<.--l~

~~ 91~ ~ ~ R9t~, ~. >i~<l~I~, ~ ~~~~~~ >if¾f&l~~1c<1
~(1;4<))laFl<)) ~ ~ ~-~ <IB11 ~-~ IS~~ 9((~ '1~~ ~. ~~. ~ IS ~

~'5~ ffi~~I ~-<))~IC>i~ ~~~ IS~~~. www.bikroy.com,
www.daraz.com, www.alibaba.com, www.amazon.com, www.ebay.com~I

~~~~ ~~l<l!ifi~I~ ~IS ~~ ~-<))~IC>i~ <))I~~~ 17l'l~I ~~ >il~I~<))

C<!i~~ m~~~ <1J<1>i1m ~~~~ <1liS!lc~~ '5~ <£!~~ ~~~
9((~ ~ <£!~~ ~ ~rnliS!~~ ~~ ~ CISf&l~@~ ~~ <p@ ~I <£1~ <p@
~~~ 9te~~~~~ '31l~iSTINJ<)) ~~ ~c1;1 l:fm <Tm <£!~~ C<l'ITT ~­
~~~ c~m1~~ 1S 1il~l~c~~ m~ ffl ~~~~~1
&1,,,1, ..• ::.,mis. ~~~ 9(~ ~ '31l~iSTINJ<)) ~I <W1~~ C<l'ITT ~-
~I <£1~ c1;1~cqc~ ~ ~ ~<£1$ (EFT: Electronic fund transfer)~ <£1<))" ~
~(1;4<))laFl<))~<Ti~~~~~ IS [.WIS~~I <£1~ ~~~~"fl~
'31Jl<))l@c:t~ ~~ ~~~~ ~Ni~lc~~ ~ '31Jl<))l@c:t~ ~~. F<r~~ c<1cqfi1<P ~m~
~~IS <£J ~~<rm <Tm1 <£1~ ~-t1~c~ct;~ m~ ~~ ~m~~~
~ <Pm <Tml '31~1;41~~ ~~f<p~ ~~ <£1~ ~~ '5~ IS C<!i~~~
'31~)~~~~~~<rm <frnl <£l ~~ c1;1~cq~C<)) ~.!Gl~C~b ~~f<r~IS ~ ~I
<£1~ ~~f<p~ ~~ ~~'te<P ~~ iSRJ '>i""1~C~~~~<))""fl~ <!ilS~

~ /-!=;,. ~='=-/~~;it; '911'?(.'-:J ~ <))~1iC1;4 1'9'~~ ~~ '31<11ilC~IS <£1~ <))I~~~~ <Pm <Tml <£liSRJ 1~
~~~~.~-Ul~C~b~~"C<Ti~<£l~~~~~~~~~~~*~~I

~-~-~ ~~~ (News)
~~~ ~~ ~~ <£1~ ~
~~ ~~I '5~ IS C<!i~~~
~ ~~~ IS ~~~ <))l~~c~

~~1;1~1 C<fN. c~ ~'1C~, C<!i~

~ R,~~l~I I ~~ ~ ~
C~ <£1~ ~~I 9jfffi C<f
~ ~ ~ <!i1Sm <£1~ ~ ~ 1.3: .m~~~~~ ~~~91i!f

~~c~~ ~ ~ 9jfm ~ m;pr
~~ 91ITT1 ~ W'1~ <))rn<))fi; ~~. ~ <£Jf91, ~. ~. Pr<£1~<£l~ ~

'3111;4iS!l~~1 ~~ r.w1S~ m~~~~~~ ~~~~ '31l~lcq~

~~ C~~I~~~, ~ f<r~~ 'f~C'*~ ~~~~ 9jfffi ~I-Jp:1~ ~
R•lt~l't~ <£!~~ >i~~nf~I~ ~ c-rn1 ~o~o ~~ 1'3'~1C~ ~~<l~C~J~ ~ C<f '3110111;4~
o;fN. @Cb~ ~ cq~ cq~ 9jfffi~~~~<))(~~I

<£1~ ~1~1<11~<))~1~ '31l~lcq~ ~~~IS~~, ~~f<l~Ni ~~I '31~1;41~~ ~~<llf?t<))~I~

~~~~~ a'ft~~I ~ <T~~ R'ffif ~ ~NJH~~~ ~ b)IC~C1;4~
~~~ <Tim ~ ffll '31l~Wt~ ~IS '31~1;41~~ ~ ~~ >i~>il~Bl<)) ~ ~

~-~' ~ '{3~.' <!!~-~~



~o

~~~~~I <!l~IS <l~~IC.:i $T ~ ~ <Pt~~ ~.:ii:il~;i ~~~'t
Prnnil!l~lc<1 $PM ~1 c~l<ll~i:i ~~~IS ~91C\S'i; ~~~ f<IR~rn
~~~~I ~~~~C<l'ITT ~IS1l"rn ~ f<l.st 91§~~ <£1.:p~I~~~
e<r~~ ffl~ 91mf 1 <1~~1c.:i ~~~. <!Bf ~.:iJl!l~ ~~ ~~~ <£1~ ~~~~ <!Bf
~~~~~~~'tr,~~~ ~~HlC../~~ >t&l<l.:il I

~ ~-t1~c.:it;f;P3<1S IS~~ c~~ <rm, f<r~<rt >tl~l~<IS C<!l™$f m~~~~~<rm
~~~~IS~~"f <!I~ <ft~ 15[~~ (q~ <Trnl ~~ ~~~ f<r~<rt RC~~1i;ij<IS
~'tr <!I~ ~ 9jlffi ~ <I'? ~I <!I~ C~l<!SIC<li:11 ~ ~ ~l~ICC1~ ~~
1~~-sl>t""'I~ (~lltfuf3rnli:i ~c-tMCIS!?!) ~~~. x1fu.~ C\55IC<IIS!, c;rt;1S~ IS
Rm9!m~~'t <Pm~I

~-~-~o RC-iliif-i IS >il~l~<p ~"11C~l'1 (Entertainment and Social Communication)
f<lc.:i1c,.:i ~ ~1-rc~~ ~<1c.:i~~~"fr i3!~-xt i3!9l~ c~ <Trn1 >t~Jl!ll~ ~ c~~~
ffl f<lc.:ilqc;i~~~~~~~. <11-u <IIIS!IC.:il, ~. ~.~~$~ (9ml~I
<l~~lc.:i f<lc.:ilqc.:i::1 ~~~~~~Ci:i<IS.QR<IS i1~R~~; ~ c'Gf¢1R,xt;{, 01%1S, C~l<ll~i:i,
~-t1~c.:i'G~1 >tJlc'Gi:il~'G <rt ~-t1~c.:ic'G~~"f <!l<r~ C<!l™$f~~~'t <!I~~
~ 9jlffi C<T ~ ~ ~91C'Sl$f <rm ~I ~M~C\S~ ~<!I~~ \gf~

i3!~~ f<lc<1fGl!l ~Cl!ll 1 <!I~ ~~ ~ ~-tl~c.:ic'G ~ cq~ ~ c.:i'Gfir<Jl1
~M~\SC<IS~1'JIB'f©i ~ 9l<ftnr 1,1i;ij" c~1 <!I ~IS ~-t1~c.:i'G c~~.~ ffi c~-tl~c.:i'G

~ffi), ~~m~<1>t~ ~~~~ ~.:ii:11~.:i f<lc.:i1c,.:i m~~ e<r~ e<r ~ fi
~~ C$f,~IS, ~~~'t IS \Sl~.:iti:11'5 ~ 91mf I <!lffl ~ ~ <T~
~f<lc.:i1c,c.:i~~~~Cl!ll~~ <!Sli:161~ IS~~~ c~~ f<lc<11,.:i1 ~1 ~~
~~ <!l<f~~ <!I ,rt$f ~~IS~<£1~1 f<l.st~~~~~~
<£1.:p~~~~~~'tr,n, ~~~~~~~~I

~.:ii:11~.:i ~' ffi C$~, ~, ~,~~ C<T ~ fi C<T ~ ~ 1~C~~
~~~~~ ,n~ cq~ IS ~91C'Sl$f~~11Sfef$J >tl~l~<IS C<!l™$f
m~~~~'~' C~l~l'G>t~Jl91, ~~' ~©in:f, ~~~~
~~ C<T ~ ~ ~~ C<!l™~ f<lt.:ilq;i \gf~ ~91C\S'i; ~~, ~IS, ~ ~
~~'t <!l<f~ '~'-<!I~ ,n~ ~ ~ ~~I 8:.ms.F-1,.., "'1-s11ms.""

C<!l™$f m~ e<r ~ fi ~~ '1l$ft .rr ~ '1l$ft mm~~ cq1Sm,
~l!lRR~~ f<r~<rt~~~918rne<l'ITT C<!l™$f~~I

~ <£1~ ~1~1cq~ >t<!Sti:1~ ~ ~1Sm~1 ~ ~~~~ 11cq.tmf IS!l~>t-sl e<r.:i
~~<Tm~~<Pm~I ~~IS ~IIS!<!Sli:i >tl~l~<IS C<!l™$f m~ ~IC,<!Sl"1fu.~
;um i3!~~~IIS!.:i<IS~IC<I C<fN. ~ iSWt ~ 9llf¾<llf¾<!S IS >tl~l~<!Sl!ll~ I ~ <!l<f~
fi1'lf>IC'lf>C~IS ~91~~~~fi~~~ ~i11Wl!l~91, <!l<ISIS!C.:i~ ~<rt~~~
~~ cqm f<r~<rt i3!91~ IS ~~~~ 'R"1~ ~~~IS
R~n11!l~IC<I~I

...•
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~-~-~~ ~~~RAllil (Exchange of Cultural Activities)

~ >t~J~I~ ~!f~ Jf~~ .£l<f~~~~..J~<Pli11 ~~~l>t 9li11Ci:il6..JI~ .£lW

..JI..Jl~IC<! ~~I ~~ ~ ~~~~~ ~~~~-C~~

Jf~~~~.~~~~~I ~l~lcq~ <ft~c'ft~~~~~ ,£1~~
~~I~ f<l<l~<..:i .£l ~~~9( ~~~I~~~~Jft~~
~'5CG1~ <fli~ 91Bli:1N~~1 .£l~~1~1cq~ cqV"t "~lci:il<!l>tl ~,, ~~~

~~c~1 ~, .£l~ .£l~~~~ .£l~ 1Sf.:ifmr .£l"<I$~1 ~liSrC<P~ <ft~~ .£l~

~.£l<f~ .£l~~~.£l~~, .£l~~~.£l<f~ ~ <!J<!~lrn~~
C~I ~ ,£1.p~~IC<! C4 C<Ptc..:it ~ ~<!Ci:il<P..J, fBt%1~1<!..JI, ~~RR~~~~~I ~~ ~

Qli~~~~'l ~ ~' <r'f', ~~ ,£1"<1$ .£l"<))<p ~ <!>t<!IC>t~ ~ ~11C~~
C4i~~ <fli~ .£l<f~ ~ ~ Jf~~ ~11c~~ ~~ ~ ~~m p~ ~
~~~l:frn"IB" ~~P'1:Bl" Jf~~91'f'1

~ ,£1~ ~9( ~~ ~ ~ ~I Jft~~

'3!t~ ~ ~~ ~ cq-xt~ ~ ~
Jf~~1 ~tJ ~c~ ~~ <!f~~J ~ c<1fB~J~~
Jf~~1 ~1~1cq~ ~ c<1fB~J~~ Jf~~ ~ <!f~~J~
~' ~ ~~<ft 9t9t-<Pli:16IC~~ 'fl>~<Pl~<P ~
~~l<!IM~ ~I ,£1~ ~~ ~ Qli~~ ~~
~~<pTI[ ~ Jft~~~'5 ,!l<f~ <!f~~J~

M ~~, ~rn<1>11~t;, ~ ~~JIMc~ ~ ~~1
<fli9f<r ~-~'fl, ~ ~ ~~ f<lc.:i11-r.:i1&1<P
~~ .£l<f~ .£l ITTru >tC6~..J~l1'1<P ~ '3!t~~

Wcl! 1.4: ~~~~ <fiB!c<t <!I~ 9if'~ ~ ~~~~ I ~l~Ci:1~~Jft~~~
~~~9fc'll,~~
~1~cq~ ~ C"i~ ,jWf ~1~1cq~ Jf~~ ~~~~I~~$'fl <pTI[ ~~1

~-~ ~12~1'1 rnc~fi,ffl (Virtual Reality)
G.,«0..fF" "rl7

.,..
ry
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'='l!l~l"'I l~l.~1-·11i., -1l.~ ~l'fl>Bl<P ~~~~ <!l'Ql<!~I, ~~~~~~~~~~
~~~~.£lW ,£1~ ,£!<fl'~~~ <pTI[ ~~ ;rn~ <!l'Q!C<!~ ~~

~ <pTIJ .£l<f~ ~ ,£1"<1$ ~ ~1'i~ ~~I~ ffl, 44, cictr.tt ~~<ft c-f~ C~

~11C~~~ ,£1"<1$ ~1'i~~ ~~~~ <!l'Ql<!~I ~~I~~~~
~~.£l~~~~~m~ ~<!~JfG ~11c~~ ~P'1:Bl" ~ ~ ~c~
~1 .£lfG .:i1.:i1~1c<1 ~~1 ~~~~~<rr~ 91m ~, Ql~ ~
~ ~ ~ ~ cef'~ 11J~l11J<P ~1'i~ ~~~I ~~ ,£1"<1$ ~~~

~~~~~ cqf~~ ~1'i~~~~I ,£1~~~~~~
~~~Rm ~~mm~m~~~ C<Ptc..:it ,£1"<1$~<rr~

<1l'Ql<1R,J%.p fil-~ ~'t ~ ~1 ~1~ fl <Tm ~ l?lrnf¢1fG ~ ~~mm ~
m~~ m~ c~fap~ ,£1~ ,£!<fl'~~~<Tl~~~~~ <1J<1~l~<P1~cq~
~,£1~~~~~1



~f¾rnMfG~ ~~~
xifu.~ ~ ~~~
~~~~I~~~
~~ ~IR~l&J iSf~ ~lµj>(:$1~
~~ ~ ~ ~~ ~ ~<f~
~IS <IT~ W cqm ~ I
<IJ<l~l~~l~~I <Tt ~ ~<f~ ~ ~
151" <1l-<gC<1~ ~l~l~I~ C<ll<lllC""I~ ~
·l=,n«o.. ln ~ ~ <fl ~

(HMD: Head Mountained Display)
~IS~~~~,~'~
~ ~ ~I ~ ')':j>~'!il>l~ ~ 1.5 : <!l~~~Ci,jJIIS>I~ ~~~~

~~ <1J<1~1rn~ m~ o;r~
~ C~ 91f¾t,l&J""I ~~~ ~I ~I<p ~~ <f'1I ~I ~~IS ~ ~
<1l-<g<1R,fu~ ~IS~~~'~~~'~~ fuxt<T fuxt<T~~~~~~I

~-~-~ !II~~ ~ ~l2iil'1 BICi!M1t<J:I ~ (Impact of Virtual Reality in
everyday life)
Rl-il~.:i ~: ~~ f<lc""l'1c""~ m~ ~~~~~ f¾rnMfG~ ~~ >1<1ct,rn 0fit
~ ~IS~ ~<;f c~1 Qi~1Qi~ ~~~ f¾rnMfG ~ ~ti~l&R,
C~~'~' ~Nl~lf>t~~~~I-JpH ~~~'!ii IS ~~'ijJl:5t C~I
'6ll\S!~l&1~1~ $r~ t,a,fuc~~ f¾rnMfG~~ cq~ <mr1~ f¾rnMfG~~
~~~c~~~~ ~1-J:C~~ ~~~ C~I ~c;f~rnl~ <fl ~Ni~lf>t~ C<Pf<f
iSfrn~~~~~~~~ .n, ~1R~l&1 f¾rnMfG ~~~~ iSfrn~~~
~~91t1Sm~~I~~ '3!~ f¾rnMfG (Augmented Reality) ~
~f¾rnMfG~ ~~~ ~91~~\!JI c~ 11~ 8T~~ iSf~ ~~ ~1R~l&1

iSf~ ~<P ~ ~~~~ ~
~I

~l.:i<II~ 6l'11C.:il 'S ~~ : ~

f¾rnMfG~ >1<1tt,rn ~~ ~
~ ~ ~ f>t1c&1&C~ 8T~
c<1~IR~~I ~ ~ ~
cSIS.S~C""~ ~~ 91f¾t,l&J""I~ ~
iSf<;f~I<p '*J.~~~ I ~~IS
~~' ~ ~ bl&JIC""I~
~~ ~~~ f>t1c&1&~ IS ~~

""'ry
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ry



...•
ry
C)
ry

I
C)
ry
C)
ry

~'3mro@ arr~~~-~~~~~~ <PBf <11-('gC<I~ ;u-m~~ c-tm~~I

~ \S '1C<l~"!rn : ~~ <PtiSf ~ '5!tt~~ 1Rl~l!llC<I mm~ <PBf cq~
PPJ:<fl'1"~ ~~1 fit~-C't~ <rlif~c~ ~~,;prr~ fi1rnf¢11'G~ arr~ Ri,,, ••••--.
'3 ~~ <PBr ~~~ >1~\STC<ll$;jJ '3 ThlSl<P~<Pl!llC<I @"~~ <Pm <Tml ~~
<1'"11<1''1 ~~ '3 @"~~, ~ i3fTf i3ft~ ~' 1%~~~ ~ <It ~ ~<11ilC~~ ~
~<IC"ll<P--1 ~ ;nJ (Jf,;prt~ fi1rnf¢1ft;~~PPJ:C'1"1C--I~ arr~ cq~~~I

~>tlC'if>QJ :~~>ilf<l'&§IC--1~ ~~~ ~~~ <Ul9'<PI ~ i3f~, ~ i3f~­
~~ ~~~, 1%~~~ 91if1ca,11,--11 ~~i1fq>1~m~~~~~~ -s cm~ R'IDl
<Ul91<P~~fi1rnf¢1ft;~~I

>tll!ra.q5 ~'f : ~ fi1rnf¢1ft;~ arr~ >iNJJ<rl~ 1iiiC1f>C~~ ~~ <PBr C>iR<flCq~C<P
ffl -s R~~~~<rm <rm1 >iNiJ<rlc~~ 1iii<rl~--i f<T~9lfi1f¾Ric~ c>if.:lc<r~I~
~~~~'5!tt$~ ~'3~~~ C9tru~ I

~~C\9tJ : @"~~~~<It~~~~~~~, ~' f<T9t~, >i&l<IJ~I ~'~'
f<T9t~ ~~~~~~ <rlif~c~ l!llR~la, fi1rnf¢11'G~ PPJ:C'1~~~~1
~f<T~ '3 1f>Nl<r~ ~ <II\STl~\STI~ ~ '5!tt~ ~ <r~blm~ ~<IC--!~ ~ ~ RCTT
~fi1c~f¢1ft;~~ (Jf,;prt~ <PBr ~-sm~~1

~~ imr~ C<T, ~ fi1rnf¢11'G~ ~~~m~-s <r~<1~f>t <rt fii1"1cq~ ~
~~ <IT~~ f;mr ~m ~rnl1ST~~~1~1 ~~ cq~ c~ ~~ ?Il~
~~fi1rnf¢11'G~~~Ril'Ji.~1 <PBr (Jf~ ~~ <r~<1~f>t~ ~Ril'Ji.~1 ~
~ ~<f~ efl~1ilffi I 1~ ~I~ ;nJ ~~ <IT~~~ fit~ 1f>~~I~ @"~ C--!Ni<llb<P ~
~911"@1

~-~~ 'S ~'11'1-ll'f ~~11 >tl"!IN>~~ (Contemporary trends of ICT)

~~~f?tnr ~~~~~ ~c~~, C<l'flNi<r~<Ut91<P~~~
~~I ~C'1~R<Jll ~<f~ ~QJJ '3 C<Tt~~~~Nm --1~--I ~~ (~~l~C~ ~~)
~~~~I C<T ~ cqXf '5!tt~~m<f i3f~"Xf f.:lrn~~ 9l~<l~<PIC'1 9jTffi~
fqrn~ I ~~ ~l~l<ll~<r~I~~~~~~~ ~QJJ '3 C<Tt~~~~m<f i3f~"Xf
c-wf~ \!)R ~JC~ 9jTffi~ (q"C<f I ~QJJ '3 C<Tt~~~~~~ 9jTffi~ ~1.:rc~~
~<1--IC<P ~~ C<rlC--!ll!llC<I ~~I ~~~ ~I-IC~~ 1Mi1_fu~ @"~~~~
<PBr, ~ ~~~<IIC~~ ~ ~ft; 9jTffi l:At-ft,~ ~~<It~' i3f~ i3f~

~~~~~~~~~~I C<T ~~ i3ft~ ~ ~~ ~1fu.C<P
~~~~~~~ "lll!l<ll--1 ~I~<r!<it ~~~~"m:$;jJ C~'3 ~l~lcq~ cqXf
'R,~r;1a, <lt~'1WM'~~~~<11-('g<II~--! ~~<PBr~I



~8

'5~ <3 Qlt~~~~~"l\5l ~~~~~~ Q'[~ Ru,<[~
<rm~:

~-~-~ '5111rl~fx1~1'1 ~c-t;M~ (Artificial Intelligence)
~' ~ ff~<IT ~"I ~ ~I-J:C?;j~ ~' c£l~ ~ ~I-J:C?;j~ ~ '3:Ni~;sl Nm,
~1%m~ ff~<ft ~"I .qs~1c.:i1~ ~ ("!<3~ ~~ ~~~ '6llm'f¾'fxHJl'1
~c:tf¢jciST?J <ft~ '1Ni~;s1 ~ ~1 f<ts~fq.:i ~~<3 ~ '1Ni~;s1 <ft '6llm'fufxHll'1 ~c:tf¢jciST?J
~ ~ ~f<l?;jJC'!l~ c£J~ .qsltif:i.qs ~1 ~~~ c£J~~ ~f<l?;jJC'!l~~ '6ll~lcq~
cq;if.¼;i i!oi];qc;i~ '¢f~Xf ~C'!l ~~I '5@ ~~~"I, 91fffi ~ f?s~&l"i 00 c£1~.:i~IC<1
~~C<T, ~~ <P@ '6lffi~~$) 91finn"I 0%1" ~~ c£J<r~ ~~~~~

™'"''·-1~~ '6ll~lcq~ ~IC'!>
~c£l~I

c£l~ 0%1" <IT '5~~~iSMJ

~ c£l<f~ ~1M°f<lq~I c£l~ c£l~
~ ~ Pirnc~ ~ "1 "'""
~RiJC*~ ~ <P@ ~ <P@I
~~~ c£l~ ~ c-w ~
~I >l~iST~IC<1 ~ ~ c£l~ c£l~
~~ ~ c£l<[~ ~~~~~

~1.7: \tillffl'f¥\'$1{11i:4 ~C-GMCiSTC&l'11 ~ 0Ni <£1<[~ ~ ~~ ~ ~ ''j_$lfil'!J' ~
~ct (Hidden Layer) I ~~ c£l~ f:1@~1'1

~ ~~ c£l<[~ \5@ Jftt~ ~
~~ 0%1" Nm~"I rort ~' '5~ "'j_$lfil'!l" ~ c£1~.:i~IC<1 9IBMN5'!l ~C'!l ~ C<r.{
~~iSMJ cq<3m ~~ iSMJ~~~ 91i<3m ~1 c£J~~"I cq<3m ~ c~
c£l~~~~~~~~~<3 ~ '5@ iSMJ~~~~~ 9inITTI <l\5

~ 0%1° Nm~"I ("!<3m ~'~~~~~~I c£l~ 'j_$lfil'!l ~ ~
~ c£l~~ Nm c£l~~~~ '1Ni~l.:i' <rm '>l"&<fl '5~~~ 0m~
<P@ M~ 91nITTI c£l~ ~ ~ '1%91 ~~· c£l<[~ ~ ~ 9li'@ c£l~ >l~J<qSIC~~
,_11fiR~f'.xi •• 1,., '>s,~'::r.:..,.,,.,..,,. "'""''-'" ""'1'"'1""'1R c£l~~I

~ 1Ni~;sl mmt~ ~ ~~ C/C++, Java, MATLAB, Python, SHRDLU, PROLOG,
LISP, CUSP, R~ ($~~ '1m~~ <rm ~I .qs1zj'.qs1f¾'!JI <3 ~rnliST~$l'!JI~ R,~c\!)
~ a'if~~"I ~~ C$~~ <P@~I
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Cl,y
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,-ol~R-G«oi= ,-,,_'=G:,,,,cu.oc. oc.n><, ~~~~

~~~ <f)"~ ~ <Trnl ~ Reinforcement Learning
~~~~~ c£l~~ ~li:11-tl~IC<l ~~
ext~~ ~I~~ S~~~'t C\51't
c~ c£i~ <rar~~ ffi<fl ~~ ~~~~~
~. ~ ffl<r ~n-1c~~ ~ <rar ~ c~~ f~nP1fF<r
~~fxt~I

~~l~lcq~ ~<1~"11C~~ ~l!'Gfilsr-1~1<:1 ~c-tf¢1C1S1C?i~ ~
~ mm~ cq~ ~. ~ c£i~ ~ s:,1~~1~R~~
~~~ ~I ~IS~ ~ ~~,tt~ ~
~C~l~Cl:4T C'f~ ~ ~I c£l ~IS ~ 00 ~ . ~ ,---,-;, / ~'"'--,~~ fu.R / ,,1r.,,; <>It ~~ -rr+ '"~ 1.s . 1"11::i~1·'1 \."'ll1'8~ '10"'1"'l'l""'1\::,lJl~1 ~~ c£l~~~ "";j_'-"'1 '11IS~1 ~I\.~ "'II

C<T~ ~ 1Mi~'31~ <1M~IR<r mm~ ITT1 ~ m~~. ~w1c~111~<:1, <.Pl~~i1?l,
>ilc~~<:1Jl?i, ~~. c£1-t1~d,~c~-t, ~. ~ c£i~~. c~~. c~1<1n,<Ji1, ~. ~­
<r~l>f>i~ ~ ~lc.fid,~ ~~.~ >l~>lJI~™~~~.~~. 11fiC'*~
91Rbli:1~1~~ c£l~ <Ul91<r~ <1~~1C~ 91Ri:1~~~I

~.~.~ ~1,q1t~ (Robotics)
@t<11, ~ Jftt~~m~-~~. c£l~ ~ fqru ~ c£l~ c£l<f)"~~
~ (<Tf(; ~I-J:C~~ <P~<PIC'~ ~91~c;s ~ 911TI!I ~. ~f;rn@~ c£l~~ ~
~~ C<T ~ C~l<1W~ ~'11, ~. \5~911-R, <Pl~~~ ~~<tt~ <11'Ql<11~~ ~
9l1Tir~ C~l<1n,'3!1~~~I

.,..
ry
Cl
ry
'Cl
ry
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ry

fsiif 1.9 : <ft~~ i!l~ R-!Jf.iq11.,urn mt~~~
~ <!!~~

@t<11, <f)"~ ~Wf~IS

~~~~~
~lfN>~ c£l~ <raf ~
ffl, ~ ~ @t<11,
~~s~~~
C<T ~ ~l<PIC~~ <tt
~lfN>~ ~C~ 9l1Tir I ~
C~ c£l<f)" ~~ i5flC~IS

c~1<1w~ ~ ~ ~
ISUTI%~ ~~,tt ~ '11"~
~ ~~1<1tti ~I ~
~ Jftt~ Jftt~ ,:.at:.a,7::.a

<Pi<J9@fillS ~ ~~
~c£l~~c£l~~
~ ITT C<T~ @t<11,
~<rm~~I



C~l<lltC-$1~~~C~-3~~~~ffi"i~~~I (/[~~:
~. -£1~ @r<l'i; 8T~ ~~~~ ~, ~ ~~~ <PTI[ -£1~~~~
~~I

~. C~l<1ct;~~<Pl"iSf~~~~ <IJ<l~IC~~~~~I

~. c~1<1t;c<fl~ C$ffl~ fqrn~"f <flm~1

@r<l'i; ~ -£1~ ~a,.il1¢1<fl~lc<1 ~~'3 -£1~ ~~~ c~ 11 <PTir~ ffl Jj<f
iSTW~, 8T~ ~11c~~ ~ •JMm~ ;rn, (/[~ <Pl1Sf <PTir~1

~(Application)

~. ~°'1G&t•!-q5~: ~11(~~ ~ 8T Jj<f <Pl1Sf~~~-!l<f~ ~9L'f', ~~\!l"lC-tC"l,
8T C<fltt.tt '511>i~l-i1 ~, ~~f<lc~l~<fl ~ RrnF~<fl~C't, R~mi~I~ ~ C<flffi, ~
'51~rnc~~ C<fltt.tt~,~-~RD,~~'t~<fll~&c~ @r<l'i;~~1

~- ficltr-~: firrffi~91l-R~,~-ffl~~~ .i'\'ID'\'I~,~~, ~~~,
~~~~<Pl"iSf ~'3~-£1~~C~l<llt-$1--£1~~~I

"· >f'llill~>f'llil~: ~l~C&l>Jlrfl(t;~ ~~ '1~'1~~'t <Pl1Sf -!l<f~ ~C'1<flriR<fl~,
~~~~\!lJlf°q~~~ @r<ll;~~I

8. ~~~:~,~~'t, '3l~~'t~~ @r<ll;~~I

ct. Jotl)lrn~ ~ : f<lc~l~<fl ~ -x1.il'&<fl~'t, ~ RrnF~<fl~'t, 1!fiC"i>C~ -!l<f~ ~ ~f¢lt;1f¾
i3!~ @r<l'i;~~I

\!,. ~ IS MC-il'tC-i : "il~Hl<fl~IC<I ~ 9t15J <rt '51ltf1,<fl ~~k-t~C<fl ~~~
c~1<1ct;~ "<1Jl91<P ~~1 fli1"1(-i~ IB-sf<lc.i1-ic.i~ ~~ @r<l'i; -£J<r~ ~~
~'3 @r<l'i;~~I

9. Rm~ IS °'14C<l"i>C'1 : ~ ~9L'f' ~~ Rm~~, '51~<fllC~ C<fltt.tt ~~
~'t ~~, 1¥\!l<fll~ f<r~<ri ~~ '51l>Jl~C<fl ~~ -!l<f~ ~'t ~\!lJlf°qC\!l
~@r<ll; >!~I ~\!ll ~~I

17'. )1~1~1"1 'IC<l:i:i'irn : ~~l<fllC"'I f<r~<ri ~ ~-~9t~~~~ ~!<IJl1>i~l.i -3 C<l®IR<fl
.>Kh.-~,,~~~<rt ~~l<fll"l' ~ c~'t~~"<!TI~ c~1<1ct;~~~1

~-~~: c-i.if.¼.i~~,~~R\!lJt.i~fu<fl ffitfq~~@r<l'i;
~<flm~~I

~f<l~JC\!l c~1<1ct;~ J'ftt!<t ~ 1Ri~-s1 ~"<!TI~~<PTir c~1<1t;c<fl ~~~
~~<flm~I
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~-~-~ .!ialCill>tl'ilfil (Cryosurgery)
- '".1<.,.,(,n. ~<p~m~~~<Tl~~~~~~ m~ ~~1~1R~ .qi
15[~ cmwm~~~~~~~™~ ~1 .!J>lrn1>11,1B1c~m~~~
0ffii '5~ (3 C<!l~"I ~~~~~"I~~I I!) ~m~~ ~~ f3i1JC'4C51S
~(3~ mm~ ~~i1fqc~~~~~ (3 ~ R~~ ~ ~1 ~ 0ffii
cmwm c~1~roc~ ~l~f3ifG <rar~ f.:rn@~~-~11c~~l~1S" ~ fqnr '*~~1~~~~
~<f~ ~~~ mrmc~~ fflru R~ .!J>IC$ll~H~ 'iiWf~"I~~1 ~~
~~c9tru -41 c~ -196 ~~ c-wr~~~ H4'1lb~ t'G>jjt'Gc~ ~~c~~
>1~-1~1!( ~~ -ml1 <£t~~~~ (3 ~~c~~ ~~~~~ ~(3~~ cmwm
~~~~~I .!J>lrnl>illb1181 m~~ fGc;~IC~~ ~ ~-fllffi ~<f~ ~ .ifl~'4~1$l
c9il~IC~I~ ~~ ~l~<ialc~~, ~~. ~~c~~ .qi <P1<f;r ~~~~~I ~~~
'iiWf~ .!J>lrnl~H~ ~~~~1

-~l><olcol,,(1G,,._ '5~ (3 C<!l~"(
~~~~,C<laR
~~.qi~~
Ri:frn l!)<f~ ~ "', ,1,,..si
~"@ ™ ~~
~H$l@~~~
~I ~ .!J>lrnl>illb1181C~
m~~~~<fl@

~1.10: l!rlc~l>Wsflffi ~ c!l<f~ l!rlrnl>il<stlffic~~ cett<f ~a,c~ ISl&l~cq~ ~~
~Blrnf¢1fG~~~I

cm~ '5~, m~~ ~'i"rn <1''41<1''4 ~ ~~~"@ ~~ CISGIC<1~ ~
~~I

.!J>lrnl>illb1181~ ~ ~~~I ~m~~ ~~~ (3 Hc;rnl>illb1181
m~~ .!J>lrnl>illb1181 ~~ ~<f~ ~~~~~ "'4tt"II I!) ~~

~ 91tift~N>RJo$JI ~' <IT~, ~9\i'5 15f~ 15f911C~"1~~H~ <Pll,l-~~ ~fGa,~1 ~I
lmti~91.f~~~~ ~<f~ ~C~~C"i>C~~~ lmti~~(3~
~~I

~~ C<PlV@ ~~ R'ml <IT~ ~ .!J>lrnl>il1b1181 <1M!(IC~~'1~~
15f~V't~~ '3fM~~I ~~ 91tift~N>RJo$JI~~ (3 <i>i<lC>i~ ~l~IR~ ~~
~~.qi ~!$JR~ >i~>i)I~ ffl !(C~ 911"@1

~.~.8 ~~l~l"t '51NS~l..i (Space Exploration)

~!(1~1"1t,l~>1!( ~~.qi ~!(1~1"1t,I~ ~~ ~!(1~1"1~1~ ~~ 9Ifm m~~~ ~~
~9If~9J:t c~ ~~ ~~ ~C"'ll~'GI~ ts-91@ ~~~ -ml~~
~!(l~l"l' ~R,~1~ <rea'f ~1 ~!(l~l"l' ~R,~1c~~ ~rn~fG ~ <1>a,c~~ ~~~'llJ~W'ft,
::i~~'l ~ 8 ~C1l'l<1C~ ~!(l~IC"l' ~~ ts-9t~~ ts-~~9t~, ::i~lb::i ~ ~ ~W'f ~~
~-'!I' ~ IS (AT~'>f~' c!I~-~~



~' ~ '>ITT~ ~~l<Pl"1 (3!R,<ll~, ~o ~ ~:,;,lb:,;, ~$f ~l-fC~-i1 1"M ~'i, ~ Rst>t~-i1
~:,;,q~ ~$f ~~ ~~-l!l-c£l"-i1" ~'i c£l<f~ ~~ c£l~ ~:,;,i,,~ ~$f ~~ ~~~91"11 c£l"-i1"
~ l,'M~'i c£l<f~ ~ "11GC'4-i1 ~~~91"1 ~~ >£-s>-i11C~-i1, '*U~ ~ ~~~
c>11R,rn\!) ~csPrnc~-i11

~~l<Pl"1 (3!R,<ll~ ~ ~ c£l~
~'<Tm~~
~~~<;'(~~~

Q$~~<;'( c~ ~~1"1
c<Wt I c£l"-i1" ~ c£l~ -i1C<PGC<P

~ ~'i ~ ~I
~c£l~~
~9jf'~fuoo~~
c£l~$'5~<;'(~~~
~~ <1l'!ilC>t-i1 ~'i ¥ ~~
Rffi'i <P@ ~ ~<;'( ~
~91<ftTITfuoo~~I
c£l~ ~~ >t<l'&J~IC<1 ~
~~ f<p$3l-tltq-i1 ~~<Pl&! ~'ii~~I ~~l<Pl"1<llC~-i1 ~91!4 ~~~, ~
~~~ <rar9lm5~ 91Bl61'4~1 c£l<f~ ~'i ~~ c£l<f~ ~'i 9jf'ffi JfttQt C<Tt~<;'(
~~~~~'3 C<Tt~<;'(~~~~~~~~I

~~l<Pl"l' ~ mM ~'3~ ~ ~~~ >tJICG&Jl~G <ft ~ ~91~ ~~l<PIC''t ~~~91"1 ~
~I c£l"-i1" ~ ffl~'>IJ c£l"P~ >tJICG&Jl~GC<P ~ fu'3~"1~1Bl >tJICG&Jl~G I c£l~
>tJICG&Jl~G~ 9jf'~ ~ c~ l!l8ooo f<rt&Jl~Gl-i1 ~91@ 9jf'ffi ~~ JfttQt ~ ~~
c£l~ ~ 9jf'~ ~'i <P@, '!ii~ fu13~ >tJICG&Jl~Gt<P 9jf'~ c~ '31l<Plt"t
c£l<fliSITTJ<;'(rnm~~~~~1 CG~<P~csRc<P~~~~ c£l~ ~$f '3111·n~~
~I <ft~~ <f~-~ ~ 8J >tJICG&Jl~Glt ~~l<Plt"l' ~~ <P@ ~ ~q~ cq-xt ~
~>tJICG&Jl~CG-i1 ~l~<Pl~I ~~, ~ c£l~ ful3~"1~1Bl >tJICG&Jl~G I

~,q~I~ (Application)
~~ >tJICG&Jl~G ~~ ~rnl~-tl~ c£l~~I ~ '31f<I~~ ~C'!i ~, ~
~ ~N>R~\!l '31l~lcq-i1 cq~8\~ ~~ >tJICG&Jl~G ~ ~ ffll '31l~lcq-i1
>!-lllit<l'lc;i 8J fuf91c£i">t" (GPS: Global Positioning System) ~ C>t~ ~~~ >tJICG&Jl~CG-i1
Pl~~ <P@ ~ <P@I <T~~~C<Ptt-tt ~~ C>t~~~
>tJICG&Jl~G c~~~ ~I ~ <T~ ~ ru"t "P!4t ~~~~ "P!4t~
>tJICG&Jl~CG-i1 c~\!l-i1 fqrn e>t~ <Tml <T~ ~ ~91 ~ ~~ ~, ~!t<f~Mm
>tJICG&Jl~G ~ f.;r~ ef<T ~ '31l~lcq-i1 ~ <P@ ror1 ~~l<Pl"l' ~'ii1T >tJICG&Jl~G ~ ~
~~'~ CG~C%IC91~ ~-~1f>C~-i1 ef<T f<l@llt~-i1 iSf~~ fq~~~I
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~ ~~141"1' 13lf;illc~ ~~ ~ ~13 ~ ~ ~13 ~ ~ ~~141C"t R~
~ ~~~ ~ 1£1<1~ '6lC4CISTI ~~141"1ill~ f<p~<Jl ~ 15m~ll'f '6lfi3t%~hl ~'>t
9JT~~"I~~I~~ ~®t ~~~~~ '31M~ 1£1~ 1£1~~
~I~'6lf;ill~ 8T 1£1~1~ ~11C~~~~~<flm~~13~;ml~~
~~ c~~ >il~R4 15~ ~~~~ >111wa-i1~t;~~~1 1~ ~1~ -rn, ~
cqxt~ ~~141"1f;fu4 >ll~Bl4~~~~'tr~~~ 91f~ 1£1~~
R~~C<W'f~I

~-!) >!Jlc'G'11~
<r~-~ >111ct;a-i1~t; c~Htmlf~~'>t-~~ 91tl3m <!Wq:
~- ~~ Dl':l ~13~ an~~~~~~ >11lwa-i1~t; ~~~;tt1
~- 1£1~ 1~ <fl~~ -rn, <ll~a-ilcqc"Gq 4l~HI~ ~~~~~,~~
cqxt~13 <r~-~ >111wa-i1~t; c~ ~rnl1ST-l1~ ~~91GITT1
l!l. ~ ~-t1~c~t; ~~15 1£1~~- 1:[$T ~ 13 ~13'? ~~-ca, ~-t1~c~cr,~ an~
'6l~a-il~~ <ITT~F<P~, cr,~c~R,f3l~, 1-~Prn@~~41~~~>1~~~~!M"I ~~1
s. ~ ~~ ~ c~1<11~a-i ~ 0i,13mt* Rm ~~~ ~~ 1£1~
>111wa-i1~ct,~ an~~ Qrt'>tWrt'>t Dl'lm~~~1
<k. 1£1~13 1£1~ >!JICT,&il~cr, ~9115~~4JIC~~I~ ~~~~~~~
~15~ ~9\N3 ~~~~91GITTI

!).".<t 'bll~Pl~f.11:,11 ~~~(ICT Dependent Production)
<IJ<l~l~41~ <fl C\!:IIIS>ICq~ ~ '6l~Jl<1"1J<P1~ 91~ 13~~<fl >l~<l~IC~~~ <1-ca'f
~~911-Ri 1£1~~ >i1ST~ifta-i~1,~'tr,~.~~ 13 ~ ~~11fi.t~~~<fl~ mm
~1~1~ ~1 .£Jffi"C<p ~11t~~~ 13~~'6l~Jfi.tc4 ~~ an~ ~1~c4 ~
~ 9II'mr ~ ~~~"I ~11(~~ ~ ~ t,J~ql~ ~ ~I ~~~
~N)R~~ 9II'mr ~ ~ ~
~~I~ C~l~IC<14 9II'mr
~ 13 '1"1~ R~~ ~
9l½l4$l~I, ~, R9t~, ~,
~ ~~Jlfq~ ~ 15~ 13 Qrt'>tWrt'>t
~ ~~~~~I ~~911-R
~~~ ~ ~~ <IJ<l~IC~~ ~
Program Logic Controller (PLC)
~~ ~~~13 ~~I ~ 1.12 : <!l~o'fMV't '8~lii1Bt-1~ ffl~~~mi,~ ~
'6ll\Sf4l&i ~~~~ '@~9fi.M
R~@~~ 4&141~~ 91I'in~911-R~1 <J-rn ~~ ~~ cm~ ~t,l~la-i ~.,..

6 ~13~ '31M~~ C~I
ry,i ~, '6l"t~ ~~911-R ~~~ 8T C<Pl8t ~ ~. 9t"ITTMJ N51STl~R~, ~~,
~ Pl1JC&i"~ ~ ~ ffi"1~1fil~ ml3m8°, ~- Computer Aided Design (CAD) ~~Jlfq~



~o

m~~~~~<rm ~1 ~~~R~Thl\!l ~~~
~<rrn1 ~ ~l>il~R<fl <rrn~ f<r~<tt IS~~ firm~ >il~lc<iJ <Fibl~lc~~ 9ffum~,
f<r~<tt lit91 IS ~91~~~<Pm~~I ~~911-R~~ Jftt!J./~ <fl~<11~~~
~~~~-~,~'t,f, fflt1~<fl>i~~~~~ <£l<f~ 91~Pl~~~~~
R~~ISml@ ~~~~ <fl@ 91@91_~~<rm~~I <£1~ ffl~ 91@91_~

~~~<fl@~~ '<f't,f~ m~~I

ff¾C'lH.!J ~~ IS C<!l'>ftt<!l~~~~~~~I~~~911-R, ~~~m,~'
~~'~~~-~~-~~~ <fltciSf ffi~~ <£l<f~ >j(t,\!l~\!ll
>J:m1 ~ ~C~<fl~R<fl ~' ~~"<fl1iSf <fl@~I ~~~'1 IS~~~
~IS~~~~~~,~IS~~w~lc<1 ~~~~~~'5l<1~\!l<fl~~ IS
~~ >1~-1~1c~~ mm~ C<r~~~~1 't:ll~R,fu<ti t,l~1-11q,~~,~
'1,'il'1,~ ~~, ~~$@ 9ffum91, @N-~~~, ~91"c~ <1l1S1l~1~J ~~
~~ ~~ <£1~ -IT~ ~~I ~~~'il~ ~~~ <fl@
~\Sm IS ~~91Vli~~~~<ut91<r ~ ~~~f<l~rn~ ~ <fll~.!Jo~
~ 15ll~Pilt~ <1M~lc~~~~I 15ll~lcq~ ruxt ~ ~~~~~~ >i~<fllf¾ <£l<f~ C<1>i~<fllf¾
1Srn-1>11~'G-<£1~ -tt~IS ~~~~~91i1Sm~1

>J~~~~-~~~IS~ >J<1"M ~~~ C~l<11~~ ~ f<r~<tt 15l~~l~c:--l~ -IT~~
13ft~ >1~<1~lc~~ ~~~ c~ 9ftff.l1 15l~Jfqc<fl,~~~~~~1~1~1c-1 mm~
~1 <irnm~~~ "1~11P<fl~~, ~lf¢1c<fl~ .mf, ~\Sf, iSr'lT~~~~~~
C<@<Pm~~I

~-~-~ !INHl'itil (Defence)
~~ C<T~~ >il.fc-61~~ IS iSR'>tt~ Rm~~~ <fl@ ™I~,
~.!Joi~~~~~IS <£1~ '6lt%'4:1P I

~~~~Ri~>ll>I~ Jftt~~~~ ~Rt~lc<1~1 <£1~ <£1~~
~~911-R <flBr~ <1M~Jc<fl ~~~~ <flBr <£l<f~ 15l~JMc<fl ~~Rit'!>IS ~'>IT ~
~<fl@™I <£1~~Jftt!J./ ~~ IS C<!l'>ftt<!l~~~~ISw.J~~~~
firm R,~~l.!11 C~I 91fm~ cq"t ~~ ~~911-R~ ;it~IS ~~
~~<flBr ~Nl~°*I~ Jftt!J./~~\Sm@~ <£l<f~ Br91~ <flBr ~~~~N>C'!>IS
~~~~I

~<£l<f~ 15ll~Piffl <£1~ ~~ 91@~~ "<fl1iSf ~I ~- <£1~~~
~1Ni~iSI ~;it,~ C<T~ ~91 <Pm~~ C>i~~~I <£1~ 15ll~Pilt~
>i~l~'!>I~ ~~~<Pm~~, ~~~~~~~~~
9\l@I ~~ ~,ruf<I~~ <£1~1~.!JoJl<P'G (Unmanned Aerial Vehicle-UVA) <tt ~
(Drone)~ <flBr ~ 9lf¾f¾Ri~ ~ C'f\Sm~~1~ c~~ <£l<f~
~1Sm8" c~~1Sm8"~~ <£1~~R'!>Jfqc~~ mr113ft~~ >iJlc'G~l~'G <£l<f~
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~4:,l-!1C~C&-!1 ~15f~I~fitrn~~~~~~~91:

~- c>i~l<1l~~c~ ~'i cq-13$)@ ~ P1;;:c<:1"1~ ~~~ ~1R~l<:1 fiilrnf¢1fG ~ ITT ~
~~ '5!(JJ ~1fu.c~ ~ <Pm
~I ~~ "Rm91-f, 15f!<I ~ ~~~ 24
~~m~~I
~- ~l;.plC~nt~ >J:itiC'it>~ ~~
~ 15fl~p ~'3~i<$R,fu~
~ 9181t,li:1~1 <Pm ~I~~~~1-Sl-!1
~~~~~~
~~'i ~ ~ 9181t,li:1~1~
'5i~~ ~rnl\Sr~~ ~ H05
~I

~- >i11e&<:11~t; Qli~"I~mm~ ~ 1.13: <1r~o'fW'P<I c>1··11<11\?J:~~~~ ""8"""

c~ 1~c'it>t~-i1 ~ ~ ~mr~•~
~.~'i '3 ~~ <Pm~~I
s. "'l~<11~~c~ ~~ iSRT~~ c>14:;lc-!1'!'1 Qli~"I ~ ~c<:1~H~ ~~ ~
~~~~I
a. ~>tl~i:1 ~ 0P'l~15!(JJ~~~~~'3~i:1'll>l<l1Y~~~
~I
lb.~ C"ll~~~~~~ iSRT~~<Pm <Trnl

ci. ~>tl~<:1,~~~~'i c~~ 9ft'3$)@ iSRT 9lti:11,t~~"IN.~~
'5!(JJ ~>J:fu.C~ ~~~<Pm~I

<l~~IC~ ~. Con '3 ~~~~~~~ l5ft"*5~~ ~~~~~~
~I ~~ <11~~'!'1 ~9@ '611~1Ut-!1 roxrn ~Ri-!1'it>l-!1 ~~~I '611~1Cl1'!'1 ~ <ll~~c~
15fl~H~I~~ ~ 15!(JJ ~>;rfu.C'!l ~~ 9181~tHI <Pm~I~ <ll~~c~ 15fl~ ~>;rfu.t'!l
~~~~~iSRT ~MGIBI ~i$4l'GfG@r, i3!<f~ ~<s CG~C~li:1~ (MIST)~91~~~
~~I

~~~~ C<T~<11~~'!'1 ~~~~ <PGIT'i~~~~"IN.~
~~~ 9JTffi ~~'i~ i:11~<11~~I ~4:,l-!1C~G ~~~~~~~~~'ii '61~Jfv\C~
~t,r13 ~ C<T 91f~ >J:itilwrn ~~~~~<PGIT'i 91fm~~15f~~
~RiH~'!l~~ITT ~I ~~~ 1itil<l~I~ ~~ iSRT~~ 9IBr 9IBr
9JTffi~~~~'>trn m~~~~'1'3~I

~.~.<\ <1ICi!IDlffi.q5 (Biometric)...•
~ ~1-;iC~-!1 ~~ ~~'i~~~9@ f;fut'!l ~ <IJfu.C~ '61ru~~~IC<I ~
i ~ iSRT~ ~>J:fu.C~ <llrnlc~ffi~ <Wfl ~~ ~1-;iC~-!1 J'ftt~ ~ ~1-;iC~-!1~'i ~~
~ ~<fl"~~~~ -tt1~R,~'!ll~ <1lrnlc~ffic~-i1 ~~l-!1c~q q~-!1~~ :



(a) "A1ffi~1_i§l~ (Physiological)
::al,<1l><1~::a< ~

q~~ "1-il-&:qs~"f (Finger print) : <.£l

'1f'~~~~~I-IC~~~~~
~91 ~ ~~~ <.£l~iSTC~~ Jftt~ ~

~IC~~iSTC~~ ~~~ ~~ ~ ~I
<.£l~iSTC~~ ~m <P~ ~~JiSTC~~ Jftt~ ~91
~ ;;iii fu~<;f@ ~~ <PITm ~~~

Q.... ~91 rorrn ~ ~~ ~ ~
IIJllll.14:~~~@~~ct~~ G ~ -P:- ~

C\S IC<lCiST J'f~~1--r'!l ~ ~I 1<1·~<;f@ 1~-,.,

~ ~~~ @~ mwr, ~ ~ ,.£1<1"~ ~ ~ ~ ~~ ~~ 1%fu <P@

~CP1~ail~JI~~~~~ ~~ITT<PTifl

~~"1-il-&,qS~')' (Hand geometry) : ,.£1~~~.W,~ @~mwr
'S ~~~~~~ <PTif Flm91m~ <Pm ~I ~ <PITT!<P~ <PTif ,.£1~~'~
<PTif tlnl~Ut~ ~ <.£l ~ ~ 0fit <Plffl ;rn1 ~ ~IC'!> ~ ~~~,s <.£l ~
~I zj'~@'!ll~ 91Bl~M'!l ~ ;;it I

\bll~ra••.• Xl-il-&,qS~')' (Irish scanning) : ,.£1 ~~~ srn911"V't ~ ~~ ~ <1"t

~l~f¾xt~~ <PTif "i~l-&~~c~~~<rm ~1 "i~l-&~~c~ ~~-s ~~~11c1~~1c1
~ "!11~ <.£l<l"~ ~,s ~~'>IT~~™I~~~ 91m~ <.£l ~ >l<l>l~~
~I zj'~~ ;;it,s ~C'!l 911"@1

~~ "1-il-&:qs~"f (Face recognition) : <.£l~~p"]~~~ ~c~ ~
<Pm ~I 15itt~ C~ ~~~ Jftt~ ~ ~~~~ <Pm ~ ~ ~
~JIC~~l~m~~~<PTif~~<Pm~I

1%u1~u1 91(c:.q'l:fS')' (DNA test) : 1%<.£l~<.£l (DNA: Deoxyribo Nucleic Acid) ~ m~ 8T
~ 1Jfu.C~ ~~ -s ~~l'51'!i~IC<l ~ <Pm ~I ~~ 8T ~ ~~
~-~, ¥f, ~~~~~,~~~1%<.£l~<.£l'~~J'f~~<Pm~I ul~~,.£1~~­
~~mm ~91 <1"t ~-~ 1lrnl~~~JI~ C\SGIC<lCiST J'f~~~ <Pm ~I 91~..q~~IC~ ~
RTIT~~ Jftt~~~1Jfu.C~ ~ru'51~~1C<l~ <Pm~I

(b) lbllb~~ (Behavioral) :.qlc~IC)lffi:qs ~

MSC..qll\5~~ ~ ~lbl~:qs~"f (Typing keystroke verification) : ~ ~~"<lt <.£l ~
~~1, N,~l~C>l ~ C$ft~ C<Ptl5 ~ ~ ~91 <PTif ~ 911"@ ~~~~

Jftt~~~1Jfu.C~ "1~1-&~~C-~~~<Pm ~I

~ff~ ~lbl~:qs~"f (Signature verification) : <.£l~ <.£l~ ~~ -s ~\{fqc~~
~~I <.£l ~~ 1Jfu.C~ "1~1-&~~C~ ~ '):!l'l:fSC~~ ~, ~, ~~ ~'

~. ~~m~c~-~. c~~> 5t~~<PTif"i~l-&~~~<rm~1

"'"\,y
Cl,y
I

Cl,y
Cl,y



.,..
ry
Cl
ry
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Cl
ry
Cl
ry

~ ~lt,l~,cpW-1 (Voice recognition) : -£1~ ~ <IJ<l~l-il<qSl~-il <r~~-ilc.qs ~l~C~IC<JSIC-1'!1
~~ ~~'ff<P~ C$~~--.!.l~ ~ ~c&J.qsffi.qs ~~ ~~ ~ CIS5IC<ICiSi
~~~~ <Pm ~I 91'!1<1~.qslc&J ~ C-il<qS\SIC-il-il ~~ <IJ<l~l-il.qsl~-il <rffi ~ <Pm~ -£11~
9fC<@ ~~ <P~~~~~ "i-11-&<qS-ilC~"BT ~~<Pm~I -£1~~~'
<Plfit ~ "i-11-&<qS-il(~~~~I

<IIC~IDlffl~. :q:J.q~J~~ C'ifil!l'1,r~
~ "i-11-&<qS-il~, 1519Gli~ ~1-11-&.qs-il~, ~ "<l"t ~ "1-11-&.qs-il~, ~~~, <11rn1c~ffi.qs
~91W, ~~ &Jl~C>iiJ.i, ~~. -£1~-£1~ \S '6l-1&Jl~-1 <Ul~F<P~, ~ ~~ \S ~~
t;r~,~ "<l"t c~1<11~&1 ~ "f~, ~-~ \S ~ ~ ~'!>JIMC'!l <11rn1c~ffi.qs ~

~~™I
~.~.lr <UC~l~~~'ii!Ol1t~ (Bioinformatics)
<11rn1~-1<JS-i1c~lt-$1 ~<IR@ll-1,~~. ~.:i<JS-i1C~"i1-1 ~~~. ~ -£11~ ~~~
~~ -£1~~I ~ -£1~ f<l~~lt-il ~~ ~<IR@ll(-1'!1 ~~~ 0m ~~~,
~~~~ -£11~ >iffl.qs~IC<I~~~~ <Ul~~~I

<11rn1;:-1<JS-i1c~ltc-$1-i1 ~~ ~ ~ -£1~ <r~ 13 ~ ~~ ~~~
~~ Pic.qs1rniJ.i <rm ~rn~&1 -£11~ ~ '5!4J '6l-1&11~c-i ~ ~rn~ C<R ~ 91fm
R@ll<rl-ill ~ c~~1 -£1~~ ~~m-i-il ~~ <PCTJ<p ~ ~p~~
Pfc.qs1rniJ.i <rm ~1 <11rn1~.:i<JS-i1c~lt<:$1-i1 '6llc-i1.qslt W91~ 0N ~ .qsJliJ.ilC-il-il ~~ ~"lt1
~f<l~JC'!l ~C'!>J.qs'GI ~11c~-i1 ~~ '6ll&1l'1l~lc<1 ~~ \S~~~~, ~\S ~~

<11rn1~-1<JS-i1c~ltc-$1-i1 ~~ ~1 c~ ~~ c~ R@ll<rlci.t-il ~ W91~ ~1
<1lrnl~"'1<J>-i1C~Jt-$1 -£1~ <Ul~\S ~ ~~ ~ ~ ~~I ~ -£1~ ~
W91~~~~1 -£1~ f<1<1~c-1-i1 ~ ~C:'1111,c-i <11rn1~.:i<JS-i1c~lt-$1 ~ ~ -£1~~
~~I

~~~~ SRJt ~ ~ "11~ ~~ \S rn"1c&1-i1 ~ <11rn1~-1<JS-i1c~lt-$1 ~ ~

~™=
~- ~R" ~<lr.1"01 -s c~l\SPI~ : 0m ~~~~~~~ 1

~. C\SGIC<I~ : ~~~ \S \Snl1~~~™ I

~. C!tt~: ~~~~~~<Tm~~ <1lrnl~"'1<P-i1C~lt-$1 <qS(bl-il~IC<I~ <Pm ~I
8. ~ '8 ~~~: -£1~~ >i&l<IJ'!>I ~ <Pm ~I

<IIC~l~~~'ii!Cllflk1i!'iil <IM~l'iil
~~~~~~~ -£11~ ~ ~"It ~~~ <1lrnl~"'1<J>-i1C~Jt-$1
~~I ~ -£1~~'5!4J~-mM -£11~ -£1~~>i~>iJl-il ~~~
~~\S 151~1 ~~ Pfc.qslrniJ.i, c~ Pfc.qslrniJ.i ~ ~ ~~
~C&J<qSijR<qS CISblC<liST ~~~ffi"1~~1C<I ~~I -£1 ~\S ~f&lf&ll-il C~N,Pf-1,
~~. \S~~~. ~ 91f¾*l-il<qS-i1(~,~~~-tm, ~~ ~~~~.
~'! ~~. 1%-£1~-£1 ~~ \S '6lJl.:il&1l~Pi>i, ~~~, c~ Pi"~~~
<1lrnl~"'1<J>-i1C~Jt-$1~~I



~8

!)·"·~ C'9t~1t-q5 ~~~ (Genetic Engineering)
~ iSftf.{, ~ ~;qcq~ ~~~ :f!dlNi~!d ~ ~~I ~C~J<llfG ~~~

C.!FI c~ I CIS!I ~ (Chromosome),
8T~ ~ ~ 1%1!)~1!)

/ cJ!,IC~liSt~ (DNA: Deoxyribo Nucleic

Acid) ~~~I I!)~
1%1!)~1!)'"?1" c~~~ :ra :ra 15f~"xt
~ $~ i&1l<lC~~ C<Wf~JC<ll

~ ~ I!)~~ Q'f~ ~

(Gene)~~I l!)ff
, -~lr-<ol>,><-1>-<• ~~~ ~

~ 911"@, ~l~<1cqc~ ~o

~c~"o~~
~1.15 : H~@~lc>Bl (.~\!)~ (.~lt~l'St~ <!l<f~ "N,<£1-f<!l ~ (.~MC'$!~ ~I I!) ~ l!)"<p Q'f1,

~ ~~~~I
~Wit ~~~ "<l"l ~1 ~ f31c.qs1rn.;i ~ ~~

~~ 1%1!)~1!) R~JIC>i~ ~;~~~~' ~ ~"t <P"?fi '5~1S ~~ c-:rfit ~I ~~IC~~
~981~~ ~ $~ "<l"l~~~9(~I

~l!)ff ~~ l!)ff $~~~' ~I~ ~ $~ ~C~IC~~ ~ l!)ff

~~~~$~~ l!)ff~~<P"?TT~1 c~c~~ ~~~
1%1!)~1!)'"?1" l!)ff 15f~"xt, ~1~ I!)~~~~~ a,Jl<1c~'GR1c~ 1%1!)~1!)'"?1" ~ 15f~~
C<PW~~~~ $~ "<l"l <1Jl<llc'GRl~1 c~ '6llrn<llfG ~ C<PW I!)~ Q'f~ am''>trn
~~I

~'ii"?f arr~ ~~ l!)ff ~~~Q'f~~~ '11"~ ~~ ~~ Rl.qsf¾l c~'G
1%1!)~1!) "<l"l RDNA I l!)'>l<1 RDNA ~ ~<lC<lll ~C<ll ~ ~ Genetically Modified Organism
(GMO)I ~ ~ '11"~ "<l"l
Rl<llAc~'G 1%1!)~1!) "<l"l ~l!)~I!)
Qf?~1:;+;l:;a ~~ ~ ~ ~~~

~ <P"?fi <Tm Q'[fG ~ ~ ~

R@ll.rl~I ~NJR~~~'it~~I

~~~ I!)~ ~~ "xtl~
~~,~~~IS
<PTI®f>~ ~ 9IBl<l~C~~ ~ ~

~~91~~~~
~~~ ~~~ ~~~ "<l"l
1%1!)~1!) ~ <P"?fil ~1~ "'"'' '~"'

"'\
ry
Cl
ry
'Cl
ry
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ry



~ferffilITT"~nB! ~~~ ~ ~ ~ ffl, ~<lCCiC~ ~C~l~C<1S ~ 151-fllffi ~
W~<Ti l:l~ ~ ~C~l~C<1S ~ ~~ ~ ~<1C<1SI~ ~ ~ ~ CiSrC~fG.qs
~f;rn@~ I \51b<l''4~~~ ~ ~~~ l:l<T~ $~~~!<t ~~'t ~~
~~~~\51b<l''4~~ <Ti~~W, $'tl" ~ ~~~~~~~~I
l:l~~~, CiSrC~fG.qs~f;ro@~ I

r1&u~:.o. ~~~-~~ ~<l~I~ 'S ••hs.1h&!li'ls.1ta.l

~~rum IST;pf~~~~~ -:i~ ~~'t~, ~~~ 15ll~LilR
~~C<lCCi~ ~ <ITTT~ ~I l:j~~~~ <1'6~1c~ CiSrC~fG.qs~f;ro@~ mm'i'f

~~1('t~ ~~91i"Fl ~~11:l~~~~~~I$~~ l:l<T~
~nvr~1%, 11(~ 15lln1C~i:l~'t <ll~IC~I l:j~~~~~ ~~ C~&IC~li:l~~~I

~~ 91B1<lN5\!l E.coli <l)l<1SC&B1~I l:l<T~ ~ ~C'!> ~l~<lCCiC~i:l ~~>jJ&J~ ~'~~'
l:l<T~~, '!?l~i:ll>iiSrR\!l utt'i'f,~, -:i~ ~\!lJIMi:l m~$T ~~~~~~
~I ~ ~C*°1"1C'4i:l "m~~~~ <PIT®ti'!l~ ~~ >fblfiC91~

~~~~~~'t ~~~~<Ti \5CCiJll$"l'i'fe~~~~~-£l~

~W~I
1511~1cqi:l ruiit~ -:i ~ ~~ <Tt~~ ~~"Ii ~~Pt;f&cs&, 91n,~"Ii ~~Pt;f&cs&, ~~
~"Ii ~~Pt;f&cs& ~ 0'r"I ~ ~~~~~~ cslb<J>'4~~~ "1>iJ~iSr ~~91i"Fl

~I l:l~~~~W~~'1't C<lfit ~ ~~91i"Fl ~~I ~~ '5l<l)<l~\!l
m 15ll~ICCii:l ru"t ~~"Ii ~~R,ff;cs& ~ <1''1~~ § (BRRI) ~ ~ l!?)li:ll~t'Gi:l ~

~~~1 -:i~ ~R~fflcsw csts1f<I\!) 91t'*r~ <C<T1R ~~~)--:i~~ ~ c-r't-~
~91<P ~~I ~ 9llITT ~ PIC<1Slrn->t 15llf<l~li:l ~~ 15ll~ICLii:l ~~

~~~~ .£i'Ri~J ~g~ C~~I l:l ~~M ~' ~, ~'41, mti,t,
C9fI~ ~~~ ~ ~~91i"Fl ~' lm'i'f ~~ ~ <11~1C~I, ~~ ~ ~,
C911<1Sl~l<1S~~~~ l:l<T~~ ~~~~~ (~ "m~, <Pl9f, ~9\m~)

~~~~C*°1"1'4C<1S ~ a'fi~~I

f<l@31ol1i:ll~"Ii~~~, CiSrC~fG.qs~f;rn®~-1:l~ <l~~IRJ<1S <lM~ICi:li:l 91Mi91tfit l:l~ ~

~91 ~R,Qi.~1~ ~I ~ ~ ~~'>tr~ ~ ~<l{<lW.!!) ~ ~'t ~~
~li:ll'41<1S "F<l"9!<rn ~' 15l'c~R,.qs <Ti 15l~lro\!l'!?IC<l ~~' ~l~<lCCiC~ mm'i'fC<!l'>tr -:iR,<11rn1fG.qs
~~~ .qs1zj'.qs1Rl\!)1 ~ ~ 151Jl'41f@'.rn ~ w~<Ti ~ ~~~~~~<Ti '!?l~i:ll>i ~

~~~I

~-"·~o .:iJIC-ilCG<l5c.:ilei~ (Nanotechnology)
10-9 nl&li:lC<1S ~JIC~lnl&li:l ~ l:l<T~ ~ l:l<T~ ~~~ 1 C~ 100 ~JIC~lnl&li:l
15llfRii:l ~~~~l:l<T~~~~JIC~IC&<1SC~l"1~~11:l~l5llfRii:l ~~

~ ~ ~ ~ ~~~ ~-~ ~I ~ 15llfRii:l ~ ~ 911fGC<1SC'4i:l
'1~CLiC"81~'t ~'4~11'4<1Sl!?IC<l ~ C<lfit; ~ i:ll>il~R<1S'!?l(<l ~ C<lfit RJ,~I~ ~

~I 1~ \!ll~ ;rn, l:l~ ~ ~ 15llfRiC\!l ~~<Ti '1"li'1't ~, ~~~~
~-8, ~ '{3 C<fMITTT<;j"~, <!!~-~ O!!fct



C~'!>~ C<fSIW&I~ 91-ft~ f<l®IC.:i~ ~ c-t~ ~ ~~ <Wf~~<rt:!_~~~~~ ~C'!>
91m11 ~'i c-t'3$)@ ~ ~ <ITTi ~ ~~~ ~lfNiC'!> ~~'i ~ c~
~:i'i C<ffiit ~ 9lm11 .£l~ <rtm:'i .£l~~-~
f.mJ f<l®l~~l "f.¾1"1~~1c<1 c*1~~a'9'11

~>11~.:if<lcq~1 ~c.:i<tSfq.:i c~~ <lWm~~
ITT ~ ~1>1ctta .£l~~~ >11f<fiw~ w~
ITT~~ ~>Jwf<lcq~I (j'f~~ ~lfNi~
N,\STl~.:i ~ ~l>!Ctta, ~ 1~~~~
~ITT s£J~~ ~~~ ~rnl1ST~~ trc,
ITT ~ s£J~~ ~ 9111efc<tSc.c1~ iSf~~ s:,0._, ""1,.

'i3["(~~~1

s£J ~ <1M~lrn~ m~ ~~ ~ 91T:'131~911-R
~~ .£l~~ ~~~ 9t'iT ~ ~ '3 ~ ~1.17: 6om~~~~
~'3 ~~' ~~ ~' ~ '3 ~ ~......,......~ "lJ1W 9l1fflo'f C6o
~1 '131l~~~ .:im.:i1w<tSc.:i1¢1~~ ~',-s£J~ ~Ri<11qJC<p ~~~ -s~~ m~
$~~~~'>IT ffl ~C'!> ~' ~ <IM1J:I~ ~ @t<li,, C<fSIW&I~
~~, f<rst<m9it ~~ rn~~~~~, <tSlif<fSm -s ~,~nPtfu. ~~~ 9ltf.{ -s~'i
~~~m~~'i~l~lcq~~<fl~"Jf.irnC~I ~~~~~~:

(a) ~~~ (Bottom Up) : s£J~~ 'lf!alNl'lf!a 131l~ ~~ c~ ~~m
ffl~~~ITT~~I
(b)~~~(Top Down): s£J~~ s£J~~ ~lfNi~ ~ c~ ~~~~~
~~~~~'1'.!alfNl~ ~lfNl(\!> 91@~~~1

~!l~'SI ~,q~l'SI

~- <tSFPIG'GIC'$1'$1 ~\S~~: ~C>l>IC~~ ~ ~' q)~1J.1Bl~, ~ "tW ~~ 'c<lfitm
~I s£J~m®t~2t '3 C<fSl~l-&I~~~>!~l~'!>I ~I

~- ~~ ~: ~-@t<ll, ~ ~ 15[~~, ~- s£1~'3m-A, ~
cm~ ~ fW<r~~ ~ ~, ~- ~ ~lrnl>ili&11RI, \Sim~ ~, ~­
s£J~l>i<tSf91, s£1~'3~, <fSC¢11C.:ilC~lf91~I

~. ltll'tlfitm: ~lqJISTI'!> E"<fJ ~~, ~ ~~' ~ :!_~:!_'i ~~~~
~~~~~~I

8. ~~ : ~ ~~~ ~~~~~~ <ffiiST, ~­
~l~t.1."ICIST.:i ~ c~~' c~~f<l'j)~ ~~~~ c~~C<fSI~~ <ffiiSTI

(l. Wi!IC~l'l'~:~ '3~ '3 ~~ &l~ql>i~~ ~1_'!><fS~C'il

\1,.~~~C'!>@~:~~~~~ID~-~,~~~
~~,~<rt~~<ll'!>IC>!~ ~l~>!l~J ~~I

...•
,y
C)
,y

I
C)
,y
C)
,y



ct. ~ \'3 9ltf.f ~~: fim <rBT~ '>l>Ni~~ ~l>il$1R~~~~~~
~'*Ni~~ ~ ~~~~R~I~ <Pm; ~-~~~I!)~~
~~~~~~~-t~$:f >1~1$1~1 ~I c~~R~IC<I ~ '3 fi1ti~I~~
f.f~mw c~~ 911f'Gc~c~~ >i~l$l~l$1 ~~ 'i'\ITT>r 91@"\'5 ~~ ipr-t @l$:f <rm <ml1

17'. ~ fitm: ~~~~<P ~<Jlll~\S-1!)~~~~~'3m1l~~Jl?il~C~l$:f~
~1 ~ Jftt~ >11.il%:)..i '3 ~rn"bl~l~iSTI~~~~~l>il$JR~ ~~~~l!)<f~
l!)W-1!)~~~~'3~-e&~c.il~~~~1

~~~ ~~ 911f'Gc~c~~ <1J<1~lc~~$:f ~~~'3 ~.iif?tc~ ~~f?tCTT
$~~~'~~ '>lWI-~ ~~Jlfq~~~I!)~ 15f~, ~R,iSTI~~
~~~ '3 f.f~ 91tffl~~~' ~IC~l<lliSTI~ l!)<f~~91@~~~

'i12l.iI"1'1i 91½1<1~.i>i~ ~ ~~~ '>l>Ni~I~~ ~~~~~
l!)~~~~~~~~I

!).8 ~ -s ~IC~l'f* ~:q~lc~ ~1":qs'!)I (Ethics of ICT usages)

.,..
ry
C)
ry

I
C)
ry
C)
ry

c.iNi~~I ~ l!)<:p~~'5 'lt~-t, <PliSf l!)<f~~~ >1~1$1~1 ~I I!)~ ~~ '3
~1fGc~J~ ali~'3 <rti,, ~~~ l!)<f~ c.iNJ~~l 15f®li~~I ~t.iNJ~ '3 C<l~l~R
l!)"<p f<f<rn ;rn I ~ ~{;iN)~ <PliSf~~ .rn, ~~~~ <PliSf~~{;iN)~ I~~~~*~~~~~ ~t.iNJ~ l!)<f~ ~~~ I!)~
~ C~~ 9jlffi~~~~~-t~ iSMJ~~ ~-t1R~I~
I!)~~~ 1~ ~t.iNi~ ~~ ~c.i~c'>'t>C.!l I!)~ c<1~l~R ~ c~ 15ffJft~ >il~Hl>il~R
~~~~I!)~~ C91ru C<fC'5 91t@, ~ C<r>11C~~~~~I!)~~
~C<rC'5 91t@I

~9jlffi $1l~~~~ c~1c.i1~1c<1 ~*~ Jftt~~~ I!)~ <1J<1~lrn~
c.iNi~~1~~~~ f?tCTT ~'3m~1 ~ ~ cqm ~ I!)~ ~t.iNi~ <PliSf f?tCTT ~
~ ~ ~~ l!)<f~ 15f91m~~~~ 91t@I ~I~ ~~
<IJ<l~l~~l~C'1~ ~* '3 C'lt'ifWIT~ ~ <IJ<l~IC~ C.iNJ~~I ~~ l!)<f~ <f~~ ~~
~'3~~~~1

~~~~;iR,ft;@t; ~~~~ ~~<IJ<l~l~~l~C'1~ iSMJ ~* '3 C'lt'ifWIT~~
mm~~ RC'f"t-tt~1 ~~~ =

~- ~Bl~~~~~~~I
~- ~~~>f~~~~91~~1
~- ~~ffl'3~~~~1
8. ~Bl ~ @Cl1iC"1T ~~~~I
<1.~~!<ITT~~ iSMJ~~~~I



~- ~ a,1~c>t?1f<l~--1 m -srn~ -s <PT9t~ ;n1
q_ ~ R;tt '311~Nlt'!l~~~~~~~~;tt1
b-,~~~~~<IB"IITTruru<f;ttl
~- ~~ ~~~ <IJ<l~lt~~ (3ltt,;t >t~ltlST~ ~~ .£1~~~wm~I
So. ~~~~~~~ ~lt'11Wl.f f<lt<lb--11 ~ .£!<f~ ~~~
~I

~' ~1'l~t;i'G f<r~<ft C~l<ll~&I ~~~~ <ffef ~~ ~ ~~~~
~Rtc{i.r.n~~~~'ii~~~I
'3111ST<rl&1 ~-t,1~c--1w~ m~~~'3lt--1Ri<r .£J<r~ 1319\m~~~~~~1 .£1~ c~\!)~
~~~~:

~~(Hacking):~~~' c-w-sm, ~ ~~ '31--1-IC~lf°q'!l~lt<I ~
(Access)~~~~ fl~ <IB"II .£1~~~~<ft f>tcil,c~~~~~~ .£J<f~
'3lt--l<rt'*t~~~;tt <pBf 1~Rm91m~~~<IJ<l~l~<rl~t<r~ cqm ~I
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Communication Systems and Networking

~-~ >iJIC&o'll~c.G<!1 ~ ~

c£i~ cmd,'3 '31Ni"1rnlfu. ;rn C<T ~ 9jTffi ~ 911BMIBl<t> ~ ~ c£i<I$ f<r>iBl<t>i:1
~l..:if<l<t> ~ ~ ~ ~I c£l~ >1<1'C'1i:1 ~'>tW@ 9jTffi ~ c£l<P ~ ~~
~pl)C~i:1 ~9Gq ~ '31<1~1..:i..:il ~ ~'3m~ ~C'!>I I c£l~ ~ ~~ ~ ;tt1 91f~ c~~­
'R"~ c£i~ 9J:Cm'1Bl" fflnT cq-sm~~~~~~~.~ ~~ <rrn'i ~!4T
~I c£l~~~~-RC<IC<l'i:1 ~ 1S1<ll<lfvt~ ~ <P@ c£i<I$~~~~ 911"@ ~.
~ 17fferCTT ~ 911"@ ~I C-W'3fi~rm'f~'i 9J:Cm 9JT~ c£l~ c£i<I$ ~ 91Bl<IICi:1i:1 ~,
c£l~m~~~ ~~~ <P@I c£l~ C-W'Sfi~Vfl ~ i91 (q'S~ iSMJ c£l~~
~,;prr ~~~~ ~'1C'!l~I c£l~ ~~ fxt1lf't~~~~~ ~9Gq
'31IC'11<1'~ <Pm~I
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• <t>fi!ISRC<l'"R P1("6()1iq ~~<!'Ht~~;
• (151,j <t>fil\SRC<l'"1C..:ii:1 ~~ <!Jl~~~;
• (151,j <t>fil\SRC<l'"R ~~'i~~;
• (\51,j1Jl>5'1fi!"R~~~~;
• (151,j <t>fi!ISRC<t>"R all~J)l>i1l~i:1 ~~~~~;
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~-~ ;qsfiltsAc;qs-R PIC~~ (Communication System)
:xA.~P.,::x:w, - .~ . ..1. ..1 "1·~~~~1."l·-R ~c~,~~~ (Concept of Communication System)

C<Jl~~ <qi ~~@RC~~ .£1~ ~~I 1~~ ;rn, 911-91t~XS RCiST(q~ ~ <P@
.£1~ '51IC~~ff;~ ~~ C<Jl~~ <P@I ~ >t~J~I~ @C"!lC~~ 151tt~ C~ ~~~

~'Glt--ll~ ~ .£1~~ \51--lliSTC--l~ ~~~~ C<Jl~~~I .£1~ ti~ ~~~~Ff
<qt~~~~, 9l~<l~~IC"1 RCiST(q~ ~~~~~~I >t~J~I~ @("ll(~~ 981 .£1~
~l~l<ll&~~I~ ~™~~ C<Jl~~ ~~ m~~~ .£1<1~ 9l~<l'6l~IC"1
\Sl~f<l~1~, nr~ <P"1", ~~ ~~<qi c'Gf¢lc¥1c;i~ m~ e<rt~~~ 11~1 @1%xs, ~
~xs .£1<r" ~ e<rt~~ ~ <qi m~, ~ m~ .£1~ @"~9f<r <qi ~~<11"f 9llF<P

~~~ ffl-~~ '5~ C~ f?fCTT C<Jl~~~~I .£1~~~~<qi
'5~ RR•mrn ~ <l"~ .£1~ \51--lJiSTC--l~ ~~ C<rt~~ <P@ ™~ ~Qi.~1'G1~ ""R,,'E.G,"" •.b
~ <qi C<Jl~~ ~I ~~ ~.t,l~t--l'G, <qi Call<ll~"1 ~ @!Sl<lC--l~ 981 C<Jl~~
~~~ <1Jl91<r, >JR"tM .£!<[~~~~~ .£1~ 1~ all-IC~~ ~~~ ;rn,
~~~~XS C<Jl~~~ "fl ~I

~~~ 9ltfu ~~@Re~~ (Communication) <qt C<Jl~~~~ @"~
>J>ial~C~ ~~<qi~~~~~ ff ~~<qt~ afC~ '5~~-~
.£1~~1 .£1~ c~, tit91<r, e<rt~~-m~ .£1<1~ ~ <rar91lfu m~ emf~ ~~<qi~
C<lC~IC--ll~'5~<qi~~-~™~~™I

~.~.~ ~ ~~~A C~"'IC-i~ ~ (Concept of Data Communication)
~~@Rc~"1;ic~ ~~ ~ 0%1" C<rt~~ <qt 0%1" ~~@Re~·~ <rm ~1 .£1~ @"~~
(C~~) .£1<1~ ~~ -re~ Rm~ >J~~IC<l 0%1"~-~ .£1~~I 2.1~ .£1~
~c"1~nR~ 0%1" ~~@Re~~~~ cq~~1

~ 2.1: ~~~ ~~"!

.£1~ cq~ <!i1l 0%1"~~ ~~xt~~ <P@ @"~~ <qi ~ 0%1" (~

<r"ffl, ~<qi~) .£1~~ f?frn ~ C~I .£1~~ .£1~ nl?i~'GI~ <qi C~ <raf
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1£11~ BlPll!,I~ 11" $9t<P ~~~I ~ C~ ffi"'(J~ ~l?!fil&I~ ti~ ~C'i<Pffi<P 11"
~IC'il<P ~~~ ~~~ fi1R,~1c~ ~I 1!1~9GT filR,~1~ c~ BlPll!,I~ Pl~11" ~~'t
~ C\S>tfGC~~ 11° ~ C~ c-t1TI ('3f~\!lJlfii~~ 11" ~ <ffiIT't ~~~~
C>tfG ~~V'ti~'8~ "<rm~I)
.pfil@RC<tS"iC~~~ \5~~~'t:

~- ~: <tSJIC~~I, ~l~C.!!>IC<J>I~,~ ~-c<tt\5~

~- Ql91fi!Gl'!1 : ~, ~' fG1% ~' ~'8 ~' c'Gfc1c<J>I~ '8 C~l<ll~'i ~
~I!)~~~

I!), nlNi~lil : e&fc1C<J>I~ ~' <J>l~<II~ '3f~~' ~l~C.!!>l'8nT'S~

8. @Pt~l'!'l : ~,~' e&fc1C<J>I~ 1£1~~~

~- C\5>tltt-i"k:~'~' e&fc1C<J>I~ 11" C~l<ll~'i ~~I

~-~-~ ~l-8t;~~ (Bandwidth)
~~~l~lcq~~~-C<ffit ~-Gl~C~& CITWr 2.1: ~~ ~rnl$i~h1~Q.f
1£11~ ~ ~ 11" Fl\5 ~ 1£1~ ~'ti

~I 1£1~ '~-Gl~C~&' -1£1~ ~ 11" Fl'5 ~
<IJI-S@~c~ \59Gl R~~~I ~ C>tC<tSC-S Cil
~'t ~ l!l<r ~ ~C\!l ~~ iil~lt%Bl\!l

~~ '3f~~ ~ iil~lt%C~~ ~ <IJI-S@~~

<!"C"ll~~ >tl~~ bit per second (bps)
-1£1 ~ "<rm ~I~~~~'8ti~
C<ffit <1Jl-s@~~ 91t'8m ~~ AAl!l~ (bps) -
1£1~~ C<PAAl!l~ (kbps: ~ C>tC<tSC-S l!l<P

~~) 11" 1£1~1!1~ (Mbps:~ C>tC<PC-S

l!l<r filfc,~~ ~) l!l~ ~l!l~ (Gbps:
~ C>t C<P C-S l!l<r ~ ~) ~ C<fP't

~~I~~ l!l<P ~ ~ ~ ~

l!l<r MBps~~Mbps C<ll<111C~I ~I

1£1~ <tSfil@Rc<tS~ ~'8~ <1Jl-s@~~ e>t~ ~ <rarfi 1£11~ filR,m~~ \59Gl

~ ~I C<l"R filfQ,~~ ~ >tl~'t e&fc4C<J>IC~~ ~~~~ <IJI-S@~~ 91t'8m
~, <J>l~<II~ '3f~ ~ ~ c~ ~ 'lj_'t C<ffit 91t'8m ~I ~ <J>l~<II~ '3f~

<tSJl<IC'i~ >tl"C~ <Tfq <T~~ ~ &l~fil~l'i~~~"<rm~~~ ~rnl~-tl~
<IJI-S@~~ 91t'8m~~~I

l!l~ <tSfil@RC<tS~ ~'8m c~c~~ ~ ~ ~ \!ll~ ~'8~ <IJl-s@~~ ~
.•• c.~I ....,-15' .• mt<IT 151~ ~~I~~ 1£1~ <IJ<l~l~<Plm ff~11" 1£1~~ <1)1-S@~c~

l!lffl ~ '3f~"t -q-*1 ~ ~~)Cq~ ~ fflru c-t1TI 1£1~ ~'8m-t* 1£1~ <IJ<l~l~<Plm~

~ <IJI-S@~~ ~ C>tfG ~~~~~~~'8~ N?~l~C~ ff~11" <I&~

~-'/:,, ~ 'S~'>f.' <!i<f>11f"r-~~

~ 0.5 Mbps

'SU[<q~~ o.s c~ 1.0
Mbps

~~~ 0.5 Mbps

C<Pi"I <fio'f (Vo I P) 0.5 Mbps

~~~'S 0.7 Mbps

~~~ 1.5 Mbps

~~HD~ 4 Mbps

~'S <fl-1<!'1~?1~~ 1 Mbps

~'S <fl-1<!'1~?1~~ HD 4 Mbps

~iul?i~~ C'>f.T~ 1 Mbps

iill-11:'Jl~-1 HD~~ C~~ 4 Mbps
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~~~Q'f~~~~I Q'f ~~ <IJI~@~~ ~JIC--llSTC~.!G~~~
~<£l~l,JIB1~1

2.1~~ >ilfZsc>rn ~ ~rnl1ST~~ <1Jl~@~c~ <£1~~cq\Sm~1~<£1~
<IJ<l!(l~<rl~~ <lfq~ <£1~ >ilfZsc>i~ ~ ~rnl1ST~~ <111~@~~ ;rt ~~~~~
s:.tG'.'s:,f'F' >iffl<r~IC<I ~~~~~;rtl

~.~.8 ~ nl""lfil"R ~ (Data Transmission Method)
~ <r~@RC<f\"18 <£l<r Fs~l~>i !(C~ ~ Fs~l~C>i ~ ~ f<l--lJIC>i~ an~ ~l--llt2C~~
~&~1c<11 ~:m'51~"~ ~~~1

~f<l--lJIC>i~ ~98f~<PBr~ ijl-5J~~ ~~91Jl~l&Jl&J ~ ijl-5J~~ <£l<f~ f3il?rnlai ~
ijl-5J~"~ <£1~~~~~~I f3if¾~l&J ~ ijl-5J~"18 <£1~ an~ fqrn <£1~ <£1~Ri,
~~191)1~1&11&1 ~~~~~an~fqrn<£l~<£l~~~Ri,~~I

.:,hl:.al.al.a ~lalibinl"R
91Jl~l&Jl&J ~~<£1~~ ~~~~~~ &Jl~C--l~ ~~ C~ \S
~<raf~~~~~~<£1~ <ft~~~\S ~I Ri,~W<P <£1~
~ <£1~~~ ~l--llt2f¾~ ~1~ c~~rn~~~~~ 91Jl~lailai~
<PliSf <PBf ~~~ n1'51~"18 ~ ~1~1F<1<11 mwr1 <£1~~ ~~~~~
~~~<£1~~~~~1
~~ 'f@ ~~~ <£1~ <ll~<l>i'il~
~I ~~<£1~ ~~~~\S

~~UT ~ ~I ~' 91Jl~l&Jl&J ~
c91lt" \S ~~ <PBr~~~
~~~~~~<£1~~~I

<£1~ ijl-5J~"~ C<lC<rlC--ll ~ '3l<lf¾:~ C~ <£l<f~
$~~$:fJ ~l~l<ll~<r~IC<I <£l<r~ 98T '3f98f
<£1~ Ri, ~l--llt2f¾~ ~ ~I <£1~ <£1~

Rl!l~C<ll'iJJ ~~, <£1~ ~~ Ri, ~ 2.2:~ <!l<f~~~ <j,~ISHC<1>"M
CffifC~ 98T '3f~ C~ ~I <£1~ ~ ~
~~~ <rar91W5 ~&1--ll1Ci<r~IC<I ~ <£l<f~~I 91t"ttffl~~~ ~ RCISTCq~
c~~~ --lrnCIST~ ~~I ~<£l<f~ $1T ~ Fs~l~C>i '3ll1ST<rl&J 8T ~<£l">ff<I" (USB:
Universal Serial Bus) c91lt" cq~ ,m:f ~ f3if¾~l&J ijl-5J~"'IC--l~~~I

m P1~01~1~cq!f"R
f3if¾~l&J ~~ ~l--llt2C~~ ~ C~ <£l<f~ ~~ !Zs~l~>iC<r~ ~~~~
<£l<f~~~~<£1~ <PBf Ri, C~~ <£l<f~ ~~~~I <£1~ ~~<PBf~ °"B \S
~ ~ ~ <£1~ ~ ~~ ~, ~ Ri, Pl--lC~l--ll~CIST~ ~I Ri,
Pl--lC~l--ll~CIST"iC--l~~~$9f<PP!~ C~~~ <£l<f~~~~I
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~. '61Jlf3i--lC&l--ll>l :m?1nl"1"1 (Asynchronous Transmission)
~. f3i.,ic.a,,l--ll>l !il?1nl"1"1 (Synchronous Transmission) IS
~. '6il~C>ll C&l--ll>l !il?1nl"i"1 (Isochronous Transmission)

'51JIPl-i01-il>t Gl""l~"R (Asynchronous Transmission)
'61Jlf3i.,ic.a,,l--ll>i !il?1ni~ c~~ ~ ~~ C\51't c~~~ 911Uf, ~ >1<1>1~rn~ ~ C\51't
~~ ~ iSMT ~~I 1.!f '!)I~ ~ <£!~ C\51't 9l@CTJ ~~~ '61IC~<IS<II~ C\51't
911?J1c.,i1~m~~~~ '!)'!)'4'>~~~ <rm1 C\51't 9ltmm ~'i'f <£!~ "lrnf m~
~ <£!~~ ~~~~~ 9l1Tif C\51't~~~ <£!~~ ~ ~ ~~"WT

~~~<pB[ ~ 1 C\51't~ C"t<f ~IS~ ~ <£!<Pl,j ~91 m~~ <£!~~ m~~
~~ 9l1Tif C\51't~ C"t<f~I ~~ ~~ C\51't C~~ <Pm <Tm <Wr <£!~ C'it>Ui
~ C"6IC~IST 1%~1~c>1~ (~~ RAM, Cache, or CPU memory ~)
~~~I ~~~~~ C\51't 9ltmm C'it>Ui <£!~~~~~I

'61Jlf3i--lt&l--ll>l !ll?inl"1C--l~ <£!~~~~~~-~I <£!~<£!~~(Key) lit91"rn
~ ~ ~ CITT:91 ~91 ~ ~~ >!~~~~I ~ ~ ~~ !(('!) ~~I <£!~ <£!~

!ll?inl"i"1 ~~ '61Jlf3i--lt&l--ll>l "?11~~I

Pl-i0l-il>t Gl"'i~"R (Synchronous Transmission)
R, "~-1 11

"' C\51't !il?1nJ"1--lt<IS ~ <rm f.¾~~~.,i C\51't !il?1ni"i"11 <£1~~ R~~~.,i~1c<1 c~
~ c~~~ C\51't~~1 ~ c~ C\51't~ <pB[ ~~~~~
<pB[ '!)I~ c~~~ iSMT~ C\51't ~~IS~ f3it<1Slrn?1 (idle sequence)~91.f
f;r~ C\51't~~I

f3io-lt&l--ll>! C\51't !ll?inl"l"1~ C~-~ ~~~~ C"6IC~CIST (~

~ RAM, Cache, or CPU memory~)~~~~ <pB[ C\%"B! <!SJIC~~I~~~ ~
~~~,;-( <pB[ ~I ~ <£!~ <pB[ ~ ~ ~~~~~ <pB[ ~ fui%
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~ C~'t~~I~~-C\%B!~ 1 ~ 2~I!!~~~~<.P~C~"l'1 l!l<f~ ~­
C\%B! ~ I!!~ 9lfinm~ I!!~~~~<.1'~(~"1'1 Pl~~~ l!l<f~~ c;w--s~
~~~~~I!!~~~~~ C$l<P \S~ f8&,'!>~~C~ ~~~~~ cqm
~I~~I!!~~Pl~~ <P@ C~~-~~~ Pl~C~l~l~\&1 ~~
<P@I ~~~~<P@ l!l<f~ ~~~~ (~\!>~~I~ '¥[ R'ffi l!l<f~
~~V'tt~ >!~l~'!>I <P@I

~~I!! ~ 15f"C~~ l!l<f~ <U~<1~i:1 ~\S ~ <1Jl<S@~c~ C\5'Gt~~
~~l!IW <Ul~~~I \!>I~ ~~ c;w--s~ C~l<1l~i:1 ~ c;w--sm,
w.~. c;w--sm~~ l!lw ~~1

1b!l~C>tl01.:il>i Uli:51f31-t-:1" (Isochronous Transmission)
151JIP1~C~l~I>! --s Pl~C~l~I>! -1!1~ I!!~ ~~~ 15ll~C>!IC~l~I>! :Gl?!n1"1'11 I!! ~
,~,.1Ru,~t~il'l.l ~~ \S "59(~~~ pj~(~l~I>!~~~C\5'Gt F:i=<,l:.a

~~I~~Pl~C~l~I>! ;m, '!>I~ (:'l,IC~\&'1 N?~l~C>l C\5'Gt ~~~'t ~~ <T~~
'5~ ~ C\5'Gt ijl<Sinlt; ~ '<Trnl ~~~ ~ ~ ~~ I!!~ ~~I ~
~1R;niR,~1 ~ni@f.ie~"i'1 ~,~--s ~ 1%1%--s ~ -1!1~~I!!~~C\5'Gt ijl?!n1"1'1 ~
~I

~.~.<t ~ til""lnl~~ (Data Transmission Mode)

~ R,~1~c>1~ ~~ '5~ ~ C\5'Gt~
M f.ici;f"1~c~ C\5'Gt ijl?!n1"1'1 ~ C\5'Gt
~ni@f.ie~"l'1 00\5 'W11 C\5'Gt ~
M -1!1~ ~~~ <P@ C\5'Gt F:t=R, .••n
~~iStt~iSt~~~:

Pl~CZI~ ~ (Simplex mode) : I!!~
~11 l!JffiVp C\5'Gt~~
~' C$l<P 11 C\5'Gt C~'t <P@ l!l<f~ ~

:: 1. ·1 ::
~~~

~ 2.4: ~~. ~ ~~ <!l<f~ ~~~

11 C\5'Gt~'t <P@I ~~'~' C~~~~~'ti

~-~~ (Half-duplex mode) : I!!~~ 'i~fqc~~ C\5'Gt~~ ~'t ~~,
~l!l<Pl"tt~ ;m,~ 16lli:ilq1~1c11 I!!~ R,~1~>1 C\5'Gt~15l~J1tc~ 15f"C~~~~

p~~~I I!!~~ C\%B! C~\!>~ ~~~ (collision) ~ ~\S~~~ >ilf<i'i(t;~
~m~~I \S~lf<rit;f<ti, <PJffi, l!l~.l!l~.l!l~~~-~~cmD5~1

""ry
C)
ry

I
C)
ry
C)
ry



se

~-~~ (Full-duplex mode) : 'T'[-~~ cmD5 ~~~~~~ Ri~l~>i
~~ ~~ ~ C~'t ~<f~ ~'t~ 91t@I Wf¢1C<.PI~, C~l<ll~'1 ~ f<r~<rt~C-W\Sm
:;,,.;R,.'cf?11:;,,.;:.-o ~~~~'ti

~~~ C'5f6l~IBI ~ (Data distribution mode)
m~ ~~~ \S ~ ~~~~98:f R,fu <pTif ~~'t <rt c'5f¢1~1ru ($5 ~~
cmD5~ 91t@I ~ :

~ISA~l,t (Unicast mode)
~~ ~ ~~ c~ ~
c~ 11 ~~~~~'t
~ ~I ~~H<fSI></', ($5
~~. ~-~~ <IT 'T'[­
~~ ~C'!l 91t@I C~, ~'
C~l<ll~'1, d,f¢Jt<.PI~, ~,
\S~lf<!S'Gf<ts, ~~ ~~-~~-~~
~ ~~H<fSI></', ~

~'ti

•.----:••'i1~f?. ••.~

isl\S~l-t (Broadcast mode) : ~ ~ 11 ~~ c~ ~, ~~ C-W\S~
'3IT\S~~ ~~~ ~'t ~ 91t@I isl\S<fSI></', !il?inl~ 11~~~~I @f%\S,
d;f¢1R,•r;i is)\S<pJ></',~~'ti
~lfiiG~l-t (Multicast mode) : ~IM1<fSI></', C$5 '31C~<fSGI isl\S<fSI></', ~~~\S ~~ cmD5
C-W\S~ ~~ c~ ~C\!l ~ c~'t ~ ~ 11 151-J:C~IM'!l >1'1>1J~I ~'t ~ 91t@1
~IM1<fSI></', ~ ~-~~ <rt 'T'[-~~-~ ~~I ~\S <fS~<.PIC~~~ru, l,J$~, ~9t
~\S l,J$~~ ~IM1<fSI></',~~'ti

~.~ ~ <15fllt;Ac<i5~~ (Medium of Data Communication)

~~-~~ c~ c~~ 91.fu e<r ~ ~~~~ ~~ ~ ~ '!llC'1~t<tS ~
<tSni~f.:lc<tS~ m~ <rt~ <f'1t ~ 1 ~~ ~~~ c~~ 91.fu <lBT ~~~ 15!<lr~~

~-~ ~ <tSni~f.:lc<tS~~ <rt m~1 ~~~ <11~<11m~~ iSMJ~~ m~ <rtBrR,m
~I @f%\S, ~-~, ~~~~ ffl C9il~IC~I~ ~ ~l~>;{IS> <IT '!ll~f<I~~ C<T ~~~~
~~~, ~ ~ m~ <rt ~1 ~ <tSni~f.:lc<tS~~~ m~ 2.6 ~
~~~~~I

...•
ry
C)
ry

I
C)
ry
C)
ry
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~(Medium)

Guided Media:
~ (Wire/Cable)

~<!SJffl

C<l>T-<!I~<!SJffl

~C~<!SJffi

,_~'5/~<!SJffl

Unguided Media:
~ (Wireless)
rn'C<t>IC{IM/~~981

~'8'8~

(Radio Wave)
3 KHz-300 GHz

~'8~

(Micro Wave)
300 MHz-300 GHz

~'8~

(Infrared Wave)
300 GHz-300 THz

s:-t~
WPAN~~~
2.4 - 2.45 GHz ~

'8~-<ffl:

WLAN~~~
2.4 - 5 GHz~

'8~

WMAN~~~
2-66 GHz~

~2.6: ~~~~~

~-~-~$~(Wired cable Mediam)
-£1~ 15~ ~-~ 0ru] ~ l5BT~ ~I ~~ 91I~ C<l'f)f°ib~ ~~~
~ ~ m~ ~ ~91rn "<It ~Jl'J:~R~lc~~ l5BT "<It ~ ~ "P@ ~

~~~RC~"1C~~ ~ <Pm ~I -£1~~~~I ~~~~ <IJ<l~IC~~ R,~~I~
~9Gl l5BT "<It ~Jl<IC¢1~~~ ffi!, -£1~ <m~ <Pm~:

~C>t\5 C911rnf~ (Twisted pair cable)
~~~~>:J!l~~1c<1 c~ ~~c4;'5 '™~ITT <rm ~1 ~~C"'b\S '™
~"I~~~. ~l~P'1C<G\S ~~C4;\S '™~ (UTP: Unshielded Twisted Pair) ~<1"~
~~C911ml~ (STP: Shielded Twisted Pair) I

"'"\,y
Cl,y
I

Cl,y
Cl,y



~~'1 .p91Gq ~ -£1 ~~ ~ ~~ ~~ 91~ ~~~~~'1
(~.'>j_C&fG~)~~I~~~ -£1~~ ~~~ (~ ~~~) 151lc~.qsf& ~ ~~~ (~:

~,~'~IS~)~$:~~~I~~~ 9!~ ~~~'1
~<Pm ~I -£1 ~~~<P@ 100 ~&IC~~~~~~ C~'i<Pm~
;n1 ~ffl R,fuc~ -£1~ <iJI-S\5~~ 10 Mbps c~ l Gbps ffl ~c~ 91ml, ~ ~~
~~ ijl<Ji<J>I~ @lJ ~~I <Wtt, ~~<qt~~ ~Ni~IC~ ~

C~~~~I

~-~~~(Co-axial Cable)
C<Pt--£1~~~<qt <P"91Bf~~~~~~~. c.qs,a~c&1 -£1~ ~
~~ .qs-sl~~, ~ 1_-sl.qslc~ ~ ~IR,c.qs~ ~~ ~ -!l<f~ -£1~~~~

~ -£1~~<qi~ (Braided Shield) I ~~ ~ -!l<f~~ ~~~~
-£1~ C~GIM<qS~IS ~I >l<lC"tt<f ~l<llC~~ ~~ n~ -£1~ <qSJl<1&1f&c.qs ~ <P@ ~I

~~ffl -!l<f~ C~&lf¢1.qs <rrn&1!t -£!~~ 1511\SGI~ .qs-sl~~ (Outer conductor) ~
~~~ 'c<i'fJRi.qs ~ c~ 1~~1~~ -!l<f~ ~~~~
-£1~ ~ ~ -£1~~'1 C<Pt--£1~ <Pm ~I C<Pt--£1~~ ~ ijl<Ji<J>I~ @lJ
~ C~ <qSJl<lC&I~~~~~~I C<Pf--£1~ <qSJl<lC&I~ ~ ijl<Ji~~ ~
\3f"C~ ~ -!l<f~ ~ <ll~<ll~~C~l'iJJI Nlf¾&l&I -!l<f~ -!l~'>t ~ ~ ~ -£1~ <qSJl<lC&I~

m~ c~'i <rm ~1 ~ ~-~- ~IS~~n@ ~ -£11~ c.:i~IR.qs ~'im ~
&IJl<ic~&f¾c~ <IJl~ <iJl<i~~ ~I C<Pt--£1~ ~ 'I~ ~-~ (Thinnet) -!l<f~

f~ (Thicknet) I

~(Thinnet) : ~ ~ IS ~ ~I -£1~ ~ 10BASE-2 ~IS ~I -£1
<qSJl<i&lfG mm §'f~~~ 185~~~ C>ic.qsc,s 10 ~~~~-~
<Pm~I

~(Thicknet) :~~ IS ~-c~f¾<l&I ~ I -£1~ ~ 10BASE-5 ~IS ~ I -£1
<qSJl<i&lfG mm~ 500~~~ C>ic.qsc,s 10 ~~~~~-~<Pm

~I

/
<RWr~ ~ ~<i>JC"'!'G~

~ 2.8: G<flt-<!l~~
.,..
ry
Cl
ry

I
Cl
ry
Cl
ry

<t>-1\SI~~ ~1~<11$1 '5T~~ (Fiber Optic Cable)
~ ~~ ~ fu"1~1!,IC<l ~

~~~ ~ ~ ~IS~
~~~<qj~~~m~
~ <J>l~<ll~ ~~ ~IS 91t1Sm ~I

~ ~~ <qSJl<lC&I~~~-£!~~
@IS" ~ -£1~ @C~~ ('!,~~ (1300-

lSOOnm)~m~ ~1~ cxt1<IT~ ~'i fuxt<f ~ a,pr ~ -£1~ ('!,~~ Nm
Pf~~~~~I
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~ ~9\W<p ~)1<1('4~ ~ ~~~

~~<r~ ~~~~~<r c~ C<1fxt1

Ql ~~~~~<r C<1fxt '5tC<P C<PBf (Core) ~,
I!!<!~ Ql ~~~~~<r ~ l5tC<P ~ (Clad)
~I ~~~ 91i~ <PGfe~ 9i'f' 131~Jt%~~
~J%<P'4c.--l~ "ll~~~~~ C~\!l~

fq"rn ~ ~ 91t@I ('5C<f ~ C~\!l~ ~

~ m ~ ~~~ 91'f' 131~rn~~
~1%<l>'4~ c~ ~ ~) <l>l$.<1l~ ~91W<P

~~~RC~~~~~~ \5~ ~

l!ltt ~ ~~~ ~1Poc~~ ~~
~<PBr ~~1 <1M~lc~~ ~~ c~~'41C~~ ~ I!!<!~ 91M~lc~~ (~ 2.9)~~ o:,c<p ~
~1~~~~ C<1"t ~rn~tt <l>l$.<1l~c~ I!!~ <PBr 9lf¢1~1c~~~~ o:,c<p ~ ~1

<l>l$.<1l~ ~~Q'f~~ ~C\!l 9lt@~ ~Jl<1C"1~ C~\!l~ I!!~~~$5~m~~I
~ 00\5" ~<[~ ~ 00\5"
~1~<11-l:I : ~ <l>l$.<1IC~~
<!Wf 150 ~1$.~C~~ ~ ~I
<l>l$.<1IC~~ ~ <!Wr 8 C~
~ <PBr 100 ~ ffl ~(\!l
9ltBf (~ 2.10) I ~ <!Wf

~~8 C~l2~~~~
~~~~ <Pl$.<1l~ ~,

ffl~ ~~ 1~ I!!~ ~
<l>l$.<1IC~~ ~ fq"rn ~ 91tBf I

1Y1~~R\5 ril?i~"~ ~
~~~~~~
<Pm~I ~<!W[~~

!=. ,.., ~
~IS1ITTT I!!~ <Pl ~<11 C~~ .:.J "l' \!)-

~'4~ 11'4~~ I C<1 <!J"Wli~ I

,,,';l.,1;""' ~ <!Wr <jfq 50 C~ 100 ~1$.~c.--l~ ~ ~ ~~~ C~\!l~ ~~~ ~~

91tBf, I!!~~ l!IC~~~IC<1 <Tl1J~~Pf~~ ~ ~ I!!~ <l>l$.<1l~ 1~ ~
~~~~~~I ~ <!Wf C"1fxt ~~ ':?'1~11'4~~1C<1 ~I!!<!~

~~I

. :@J ·~..~
••

-'"\
ry
Cl
ry

I
Cl
ry
Cl
ry
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~ : ~ ~~ <rnl@RC<r"~ >IN>J<rl~
i5f"C~ <PllSf ~ iSRJ 1300 nm c~ 1500 nm
~ @@l<1C~~ iSRJ i5f"C~~~I -£l~
(LED)--£l~ ~IC'ilC'!> ~\!!11 ~ ~ ~ ~-sm1J
<i'l~<1IC~~ C~'!>~ ~ <Tt-s~ ~ ~~
(Dispersion) <ffiIT"t Pf~~~' C>liSRJ
-£lW ~~~~ <!hl ~1 cai1S1lrn~ ~\!!11

~ ~ ~ -£lW 1rl~ <rni@f..lt<r"~
~~<ffill

<ffef-s 1300 nm -£l<f~ 1500 nm -£l~ Ip~\!!11~

<1'1~<11~ ~~ <Pnl@RC<P~ ~ ~~ 1500
nm ~\!!11~ iSRJ <i'l~<1I~ -£l"lT~ @@l<1C~~
<ffiIT'i 1rl~ <rni@f..lc<r~ 1'6~1c~ ®J
-£l<rtbfG~1~1c115oo nm ~\!!11~~~

~~I

~.~.~ \!ih:IA~-:i~ (Wireless Media)

~~ ~
(fttra) ~

1o·U;,o•
•1010 ,o" ,

10"8
,01•

10
11

10'

C<Pt(;(l ~ m~ ~ <J~ c~ -s ~l~<r~C@~ -m:~ 15!<1, ~-~ ~ ~ 15~ ~

\!ll~f<l~;i ~ -sm1~cai>1 ~ ~1 -£lW ~ ~ ffl'i ~~-~ ~ ~cai<r@l~JI~
~~ iSRJ C<Pt(;(l -11~~~~I

2.11 ~ Electromagnetic spectrum ~ ~~-~~~~ cq~~I -£l~
~~~ ~ C<ffit ~ ~ ~\!!11~~~~I -£l~~~~ -£lffl ~~~

~ "f"1J~l-4 ~~ cq~~I -£l~ ~C'i<P@l~JI~ (~~-~)~ 1pW
~ <rnl@RC<r~~91~~~~' ~ 1pW~'~-s-s~ (Radiowave), -£l<f~
~-s~ (Microwave) I

~\S~ (Radio wave)
3 R\ C'11~11iiSf C~ 300 R"11~11iCIS1~ -m:~~ ~C'i<r@l~JI~~ ~IS IS~

~ ~IS <Pnl@RC<P"1C-4~
C~~~~ 10 R\C'11~11iiSf
c~ 1 R"ll~lrfiSrt<r (~\!!11 ~

30km c~ 30 cm) ~-s
-srn1R,fu<r <rni@f..lc<r~ ~
RC<1b../l ~ ~I ~\!!11 ~

C<ffit ~ ~C'i<r@l~JI~
Pr~ blRlfqc<r ~ <!hl,
'!>I~ :sllS<rlc!l,~ ~ ~IS

IS~ C<ffi't ~ ~I ~IS



({O

\S~~~8T <£1~~~~~~~~ '6llpllPl<tS ~~~ <£1~ ~~
~~1 ~ <rtm:'t ~ mc<tSlrnf?rn (~~~~) @f%'-S \Sv.l<r ~ <1l'Q!<Pt'il'!l -rn1 @f%'-S
\S~~'.SC'1 ~ ~~~ -n, ~~ <rtm:'t ~~~~-~ f<r~<tt~
<qt~ '6JN>~~ ~~1 @f%'-S \S~~'.S~ '6llrnlc~1Ar~1~ c~ ~N><l'f¢l'!l ~ ~ <£1~
91fffi <£1~~ C~ ~~~~I <£1~ C<Tt~~ 0ruJ ~ \S ~ <lJl~
@f%'-S \S~~~~I

~1~01"3~ (Microwave) : C~l&l~JGl!,IC<1 1 Ff~ ~C'!l 100 Ff~l~llfCi&i~ ~
~@l<tSml~JI~~WC<tSlrnf-31 <1JI-SC<tS~~\S~~I <!l ~~Ci:i<tS@l~JI~
\S~ ~~~ 2 Ft~ <tt ~~ mc<tSlrnf-3.ic'!l C\%l n1<Sin1& ~~1 <£1~ @f%'-S
\S~~ bl½lMC<tS ~ ~ ;tt, C>tli&il>J~ -mTI '!ii~ <!l~ <tSn1\Sf..!C<tS"iC~~ ~ ijl<Sin1&1~
<!l~ \S f¾f>tl!,1~ <!lC-t~IC<tS~~~ <tt ~~r<!l~~~~(LOS: Line of site)
'61<1i:i'il~ ~~I ~\S~~~~ ijl<Sif>tl!,1~ (Transceiver) Rnr ~ ~' ~
<£1~ Pl~~~ ~'t <pTI[I
~\SCTJV5 C<Tt~~ 11~~~:

~- e&f¾R'.i~li:i (Terrestrial) : <tt ~9fet~\S~ ~~r<!l~ <!l<f~
~- >tJICGi:il~G (Satellite) : <tt ~-~9t~ "ll~~\S~ ~~r<!l~ I

cGHIRi~l'1 (Terrestrial) : ~~~ 8T ~ iSf11f~~~~ i3f.19t"C'<!l~ ~ ~~
e&f¾M'.i~li:1 ijl<Sin1&1~~~I ~l~C~lrnl!, ~~~~~<qt~~ C\%l~~ -n, '!ii~
C<Tt~~~ f..!~<1~ <!l<f~ ~
~ ~ ~~~ ~ 1't\S~,
~~ <tt ~ <£1 e&f¾R'.i~li:1
P.t=R,l':t:.a <£l<f~ f¾f>tl!,1~ ~

~~I ~~'6l>t~'!li:1 <£1~
f<r~<tt ~~, ~ \S ~

~ ~N><1~ <tS'!l I~ <rtm:'t <!l
~ n1<Sin1~ ~ so c~
~o ~Ci:iln1&1~ ~ ~ fm~ <tt
ma,~~~I

...•
,y
C)
,y

I
C)
,y
C)
,y



)(JI c'Gail'~G (Satellite)
~IS~ ~';5~
,~,1..,_,1Q,_,,1.,, CiS",f ~~

~911"@~~
~91~(Artificial Satellite)
'm~ ~ISUW5

Pf~~-~ <flm
~ ~I <£1~ >iJICT,i:41~5
~~ c~ -.,sooo ~
~~ -mf91'5 <flm ~
~ ~IS~"1;ilf?I ~,
~~~ 9!fm ~ "I_~
~~<!l~ >iJICT,i:4l~'G
9V~~'i ~I 9V~C~\5~<£l~>1Jld,i:41~5C<P~~~m~ ~I
~~,mf'91'5 VSAT (Very Small Apeture Terminal) C<P <!l~~~~
~~~ <flm ~I <f~-~ <£1~ ~IS~>1JICT,i:4l~'G <!l<f~ ~~ C~ <£!~~
~~~~aJ~~~~ <flm ~I ~9jt ~.f%. ~~~~'
~~~~~9l'f' '5QjJ ~-~ <!l<f~ ~IS~~~~'i
>iJICT,i:41~5~IS~~~~I

~ 2.14: >iJIGl"414:G~~ct

.,..
ry
C)
ry

I
C)
ry
C)
ry

~.~ ·~HUl-$1C'1>t <l>nl~A C<IS~ PIC.<G~ (Wireless Communication System)

~.~.~ '5i!Jl<J:IC4'iPI ~fil~f.l<:q5-R PIC~C)l<J:I !!Ciil~ii\!>I (Necessity of Wireless
Communication System)
C5MC¥1;ic<P ~ ~~~~ c~ ~~ ISWl~Ci:4>1 ~~IS\$T f.mr ~~~~
<£1~ ~ ~~I ~ C5MC¥1;i ~~ 1~ <r~ <fcifi <!l<f~~~~~~1<1!'ii ~
c~~~ m~ l3fmtt ~~~~ ~1~1cq~ >1~1~~1 ~~~'5~~~
<£1~~~~~Ci1lt,;i~I C~l<11~'4 ~ <£1~~~;rn, <£1~ cq;if.q;i ~<1c;i~ <£1~
~~xt~Rc<1r,;i1 <flm ~1 ~~ 1Swl~ci:1>1R~;i 8tt~~~i%m1S <flm ~~1
~ 8tt~~, Rc;i1q;i, ~, ~ <ft wf<r~~ ~ <£1~ ~ ff~
9l<Ttnr ~ >illTiC<l'IC;i IS~l~Ci:4C>1~ >1~1~~1 c;rn, W<P <£l<P~~IC<1 ml 91Blbli:4;il, "ftm<P ~,
~-"!~,~ <ft m!ffi f.@r~~~IS~l~Ci:4>1 ~~<flm~I

~fl~ <ft ~C~IIS!l~I\S! ~ ~-~~~~~~ <£l ~~~
~~91tCTT~8tt~~~ ;rn1 ~~, fihnl~~,~-~lqli:4~, <lW!i­
~, wf<p~~ ~~~ 0K'i ~' ~~9llq;i.tfl<:4~l ~' q'4>~11~C~ IS"'1·""'·u
<P~~RC<r"ic;i~ <1~~IRJ<P ~~ <M~I f.@r91m fux1~~ ~~~ xt;il-&<P~'i ~~
~~~f<r~<ft C<PR ~l;i<11~;i ITTi<P ~~ <£l ~~I ml 91B!t,1¢1;il~
~?fl'(J fio;f'i <£1~~~~~~IS <r;i¥1c~f.34~~ -m~ ~rnllS!-ti~M
Fl / / / ""- ~cq"t-tt, <Pl~~~~'i~<!l~ 71~1~~~~1



<£l~ ~-t,1~c;ir,R,fu~ 151l~R~'!>~ ~!<!JRR~~ 1"l 8rt~o;'f~ <1~~1c.:i 15f~ >i&l<1.:il~ ~~
~I ~~~~~-~ISm (IOT: Internet of things) I ~1'1~c;ir, l5f<i' f¾~~ (~ISm)
~ ~(.cil~uf.l~, ~IS~, ~, c-w1Sm ~~~'>@ ~~ ~~~ 11rf¾~11'4 R,~1~>1 ~
~, ~ 15fJl~, '61Jl~Jirnt;~ <£l~~ ~ R,f¾r,li:4 '61l~wc~~ C-WIS~~~ ~~~
<£l~~ ~QJJ ~~~I <W'f <£l~ ~ <1M~IC~ ~~, ~ '61Cf,IC~"~, '61<1~l2>IC~I
~91-tt, ~JI-J:C~~&lf¾~, ~, ~~~, <£l~~~~~fJi.~~IC<1 ~QJJ ~~~ <£l~~
'!>ql-J:~lffi ~rnliS!-tl~ ~~'t <flm~I ,£1~$~-<qJrS ~ @!;, ~, CWf ~,
~~~r;1~m <rm~,£!~~~IS~~~<flllSf ~ IS R•SH!l'!>I~ ~~~91l@1 ,£Im
~~ISm N,~l~C>i~~I

~.~.~ ~ (Bluetooth)
1S~Jl~ci:1>1 c;w1Sm~ ~~~~~ <£l~ <£l~~~~~~~ '!>l~R~.:i~1c<1 ~
N,~l~C>i~ ~~ (151,1° ~-~ <P@ ~I ~~ C-WIS~ <1)1-S@~~ IS "Rm9i'S"i ~
~i:4--111i:i~~IC<1 TI~IS ,£Im~~I C<T ~ N,~l~C>i ,£1~ ~~, ~~~~
R,~1~>1 ~I <j~~IC--1 cifJi9!'{;91, 1;J"l<f, f9rN5.£l, $~~~ ~1f&>i~ 15frr,;-f c~ cq1Sm~I

,£!~~~~,~, C~\SC~l--1 C>il;,~~'!>Jlf°qC'!>IS ~~~~I

<£lm <£l~ 911C>il--11'4 <£l~ C-WISm-~ (PAN), 2.45 GHz
NC~lrnf-3.lc\!) <flllSf <P@ ,£!~~ ,£1~ ft ~ c~ ~o mm~
~I ~-~~ cm"Cl5 <£l~ 051,t ril?Jnl"~ @l; ~ 1Mbps 1"l
'!>l~c&rn C<1fif 1 <£lm ~~ <rm ~ <£l~~ ~~fJi.~~IC<1
<r-ITTP~ <rm~1 ~~ C-WIS~Rc~1c.:it;1S ~~ -<£l~
\51llS\5ffi~ s (15fW) m~~~Pr~~-~~
91l@, ,£1~ ~~ ,£1~~R,~1~>1 ,£!~~ ~~@5 R,~1~>1
~ <flllSf <P@I ~~ Rc~lc.:it; ~ ~ <£l~
%Jlf,l~c;ir, ~ ~C'!> 91l@I

~ 2.15: ~~ Go'ltt'>ft
~~ct

~.~.~ -s~-~ (Wi-Fi)
'61l-J:~IR~~lc<1 ~~ISm ~~IS Wi-Fi ~ Wireless Fidelity~ ~~f¾,~ ~91~~
<rm~I (Wi-Fi ~~Wi-Fi Alliance~<£l~ ~~~R~~)~
~~~~~
IS~Jl~Ci:4>i ~ cwt ~ •••••••••,..-, TM

~ ~1'1~c;ir, <1M~l~>i~
~~,£!~
C-WIS~~~ 051,t~-

~<P@~1 ~~ ~ 2.16: 1S~l~~1~cm:1 Go'ltt'>ft ,£r<r~~

,£1~ C-WIS~ ~ ~ i:4l~C>i?J 1"l ~~ '61-J:C~lqc;i~ ~ ~ ~ ,£!~~
C~C~IC--11 ~ Wi-Fi N,~l~>i 9jTffi C~C~IC--11 ~~ <flllSf ~ 91l@I ~~'t ~

.,..
ry
C)
ry
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C)
ry
C)
ry



Rm~~~™1 .£1~ ~~~ 2.4 c~ s GHz WC<rlrnf-3.lc~ <PliSf ~ .£1<1~ .£1~
<r~IC~IS! .£l@m 50 c~ 200~ ffl~ I R~~~ <PBIT~ .£1<!~~~~'3~
<PBIT~ .£1~~~ <U<l~l~<rl~ ~~ .£1~ ~-s~ Pr~~ITT ~c~ 91i@1

~-"·8 -s~-~ (WiMax)
.£1~ ~~ .£1~ ~~<;f ~ c<® ~ DSL
(Digital Subscriber Line) .£l<f~ ~1~1~ ~-tl~C~CG~

~ -sml~C¢1>1 ~-tl~C~& ~~M™I Worldwide
Interoperability for Microwave Access -.£1~ >!"~~~ ~91"

~WiMax I

.£1~ ~~~ 2 c~ 66 Ghz WC<rlrnf-3.lc~ <PliSf ~ .£1<1~

80 Mbps C~ 1Gbps ffl ~ (\5'[;t :Gi?i<J>I~ @\,
~~I

WiMax .£1~ ~~ i5f~"t ~: .,,..__,_,.~ .,......,_,__ ~ 2.17: '6{.ll~~JIC<Ji1'!1 CO'ffi:'>fi
~- C<l>l" ~' c<® ~~C\SI~ Ri~l~>i .£1<f~
~I\S&C\SI~ t;r-s~m~1~ C<l>l"~ <r~IC~IS! .£l@m soc~ 80 km
fflW™I

~- ~JIC-G~l1~ WiMax f¾f>l~I~, ~~>!"~~<Pm~ c<® '3Wl~C¢1>i ~
~'3'ID1J 9181<1~~C~l'i'JJI

WiffiAX
FORUM

.£1~ ~1wc~ .£1~ .£1<P<P C<l>l" ~1c~~ m~ ~ C\Stt~ .£1~ ~ ~
<IJ<l~l~<rl~C<r '3Wl~C¢1>1 ~-Gl~C~& ~~ cq1!l <l'rnl '3Wl~C¢1>i ~'3'ID1l C911CTi<lf¢11t~ ~~ 911'-sm
<rm\!.]<[~ I!.)~ f¾f>l~I~ ~~'>!JI ~~ Ri~l~C>l~ m~~ \!.)<[~ ~ c~
isl\S<IJ las >!"~"C<!l<;f~~I

WiMax ~-sm <IJ<l~IC~~ ~~~ ~1C~1Li~~~I ~~~-sm ~'3'ID1l
~~'3~~ I!.)~ <IH1<1~¢1 I!.]<[~ I!.)~~~~~ C<lfit1

Bluetooth, Wi-Fi \.£1<1~ WiMax -\.£1~~ '3Wl~C¢1>1 ~ ~¢1~1"i_'4<r <rl~<rlBl~I~ ~ cq-sm

~:

~2.2

...•
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ry
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Name Bluetooth Wi-Fi WiMax
Standard(IEEE) 802.15 802.11 802.16
Frequency (GHz) 2.45 2.4-5 2-66
Speed (Mbps) 0.72-25 11-200 80-1000 (1Gbps)
Range (Meter) 3-10 50-100 10000-50000 (SO km)
Network WPAN WLAN WMAN



({8

~.8 ~l,ql~"'I ~IC~l'f (Mobile Communication)

~ Ri~l~C>i~ ~~~ ~ Mil!ll<1~1~ l!ll~R~~ 8Ti~~ C~l<11~'4 8Ti~~ <IB11 ~
~ c~1<11~'4~~~~ITT~ ~1-ric<r ~ 9fl1Sm~1 c~1<11~'4~~

~ ~ p ~~~
'5Pf~~ ~ -sr~ ~ ~
<£l~~ ~Cl!lJ<Pffl ~ <£l~
~~~~I ~
,£)~ <1J<1~1~<r1m <J~ ~
~ <£l<P'8!C~~ ~~ 8Ti~~
~Dl1J~~~~
~ ~ M;""ic~~ m~
~~ C<Pffi C~I ~~
[<nf~~~~~
~CGMC<rl~ ~~C>i"
~ ~~ ,£)~~ ~

~ c$ ~ ~ ~
c~ l"t1Sm ~1 c:$ ~
~~ C~l<11~'4 ~
8Ti~~ ~ ~I C~l<11~'4
WMC<J>IC~~ ~Cl!lJ<Pffl ~
,£)~~~,£)~~
1SWl~C'4>i ul?if~(GI~ ,£)~~ Rlf31~1~ I ,£)~ ~ ~~~ m~ ~ ~ <IB1
,,,1 .• 1':R=~~~C>i"1~1S~~~I

"flC\51~ <P~ ~ ~~~ ~~IS <1~~1C~ ,£)~ ~~ Rf.:11.!lC~~ ~~ M
~<£l~~ <£l~ CGMC<J>IC~ <r~~~~ ~~ C$t~~~ <Jml 15ltt~ C<J~~
1~~~~ '1li9f"ITT:98f m~~~ <£l~~$T >i<1f<tl~~ >illITT.<rlc~~ m~~
<lml

~.8.~~f!\9fC1'~ Clll~l~'1 ~ (Different Generations of Mobile Phone)
~<11.!l~IC~ C<J C~l<11~'4 ~~~ "flC\5 ~ <£l~ ~ ;;ill ~~~~
~~~rn~~ ~ c~l<11~'4 ~~ ~9t 9\BT~~1 ~~me~~ <£l<r <£l~ 9l<frn ~ ~9tc<P

,._, ~ ~ nt-Rr-.. / ,..,_ ,._, /,,.I.al-=~~~~\!)~\!)~ ~I $'<ii~~·~ <£l~ C~J<1J~'4 ~ "'1""'""''•-I
~ ~ ~; ~ (-WIS~ ~ ~ <£l'41<PIR,fu<P ~ ~Cl!ll I 1940 ~ ~
R'l1>:J:C!fi~ ~~ >il~Bl<P ~ ~~ C~l<11~'4 ~~ ~~I ,£)~ ~~
CGM<P~~RC<P~ ~ ~~ NTIC (Nippon Telegraph and Telephone
Corporation)~ C~l<11~'4 ~ ~~~~~911-R ~~I~ R,fucl!l
~~911-R C~~ ffl C~l<11~'4 ~~ >i~~<Pl'4C<P ~~ -sl~~~I

"'\,y
Cl,y
'Cl,y

Cl,y



~~(First Generation-lG: 1979-1990)

<qSl'i&C~ ~~ ~ <W'f
C~l<ll~'1 <qSnl\Sf.iC<qS"tr-flS 'R"~
~ ~I >:l_lS'~IC~ ~~~
Motorola Dyna TAC ~ ~
C~l<ll~'1 ~~ <PBll .£l~~
~~ AMPS (Advanced
Mobile Phone System) "'6JI-Sl15
~ ~~ ~
C~l<ll~'1~~<Pm ~I AMPS
~~ ~ ~ <PBl
Qtt~~ ~~ ~I ,£1~
91r'tiffl ~ TACS (~ ~ 2.19: ~~~~~

'3!Jl<qSC>t>t <qSnl\Sf.ic.qs~ ~)
~ a,f¢1c<rlC~ C>tnl<qS-SI~~ IS ~~ ,£!~~ ~~ Pf~ firc.qslrnf$1 ~ <Pm

~C'!>I I '!>I~ ,£1~ C~C<qSIC~I ~ C~l<11~'1 ~~~C-WIS~ <IJ<l~lrn~ ~~~ ;tt1

,£1~~~~~~1

~~(Second Generation-2G: 1991-2000)
~~ ~l?ln1"1C~~~ R,f~t'Gl'i ~l?in1"1C~~ art~~~ C~l<ll~'1 ~~~I
~ Second Generation-2G C<qS

N5~Gl'1 ~ C-WIS~ ~
~I .£l ~ C~l<ll~'1 ~
a,.qsc~la,~~ ~~ ~ ~
GSM (Global System for
Mobile Communication) .£l~~
CDMA (Code Division Multiple
Access)~~I

~2.20:~~~~

.,..
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,£1~ ~~ R°rn ,£!~~ ~C3P1C.~

~rn~11S" ~ m~ ~
~C~l<ll~'1 ~~~I
.£l~ ~ OSr~IC~~
C~l<ll~'1C<qS ~.£l~.£l~ ~~.£l~.£l "'6JI-Sl15 ~~I~91B!&~I~ C~l<ll~'1 ~JI-SC>tCG~~ IS
IS"iSM' ffi~'>IT~~~I &~li;itnl C~l<11~'1~ m~ ffi-c~ ~' ,£!~,£!~,£!~,

.£l~.£l~.£l~ IS ~<&l~C~G~~~I .£l~'3llt21b1lfb.qs ~~~~~I



~~(Third Generation-3G: 2001-2008)
~~ DoCoMo~ 9l~'it>l"1_'4~~1c<1 ~~$1~ c;il<:11~'1 ~ 1'1'l <r@I ~ ~c~
~~$1 ~ c;il<:11~'1 ~~~ 91tffl ~~p~ C\51't ul?!~"WBI ~
~p~ 051't~~I~p~~ ~ISfi~ OOPf <fl <lJI-S~~~
~i3f~ll'f <rt 9ltw' R~IS> ~ -£1~~~~~ c~, ~ <W1 -£1~ Rm9fm~~1
~p~~ ~ISfi~ OOPf <rt <lJI-S~~~~ i3[~ll'( <rt~ R~IS> ~ ~

~ ~~~ c~ -£1.q~ -£1~ Rm9fm~w,1 -£105 ~~p~ ~ 1Wr1 ~

~~~Pl~ firc~lrnf-3.1~~~~ (051't Ul?!<Jal~ uW 2 Mbps- -£1~ C<lfit) I

~.£)~~~~~

"&JI-SI~ 1'1'i~:

1. HSPA (High speed
package Access)

2. WCDMA (Wide band
code division multiple
access)

3. 3GPP (3rd Gen
Partnership Project)

4. UMTS (Universal Mobile
Telecommunication ~ 2.21: ~'51~ ~~~
System) I
~IS ~. ~-tl~r--l&, ~-~, c;il<:11~'1 <qJl~~~, FOMA (Freedom of Multimedia
access)~~~ HGT f21-~ c~l<:11~'1 ~ 1'1'i~ I

~~(Fourth Generation-4G: 2009-2020)

~~ ~ c;i111~'1 ~ ~~~~~ p~ <rt ~ p~ C\51't
~~~-tl~r--l'G
~CGl~"IR,fu~ ~IS~

~I <W1 LAN, WAN,
VoIP, Internet ~'tRi
f>l<:tc;i ~ p~n@
~~c'Gl~"!fufu~ ~
C\51't Ul?!<Jil~ ~~I ~
~~IT= Go ,.., ,..,_t,¢1~"'1M IIS~l~C>i~ ~ -£1~
~ C\51't u1?1<1>1~ un, "'"\ry
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100 Mbps, RJ~IRJ<P .£!~~ fu° R,~i~C>l~ ~ 1 Gbps ffl ~ 911"@1 .£1~ LTE (Long Term
Evolution) ><i;JI-SICIS <P1"iSf ~ ~I c~l<ll~'4 (fCWf '31Jl<PC>l>l, ~.R e&f¢!C<.PIR, c~~
>ll~C>l>l, ~ C\S~R"'I~ C~l<ll~'4 ~' ~'3 <P~<.PIC~r,;.i~, ~~~~4G ~
&m~~~I .£1~~ 3G'~~ 501'f~I

~~~(Fifth Generation-SG: 2020- ... )
5G <ft ~~ ~ C~l<ll~"1 ~
C-W'3m~ C~l<ll~'4 ~ arr~
~? '3 ~ ~~~'fl .£1 ~
C~l<ll~'4 ~ C-W'3m '3ml~C'4>1 '3~
'3~ '3~ (World Wide Wireless
Web) <ft ~~~91 WWWW~~I
.£1 ~ c~l<ll~'4 ~ ><i;JI-SIIS~
arr~ SG NR (New Radio Technology),
RAT (Radio Access technology),
MIMO (Multiple input multiple ~ 2_23: 91~,r~~ C<Pt-1
output) '3i~J'!l~ I .£1~ ~ C~l<ll~'4
~911~<.P~JI?! 4G'~~~1'f ~ .£!~~~~~~Yl?!<.PI~~~I
.£J~m~4K~<fi~-3 (4000 x 2000~) ~~~~~I

~~~~~?~~~~~&!&qi~~~~C~l<ll~'4 8Ti~~~~
.£!~~ >IC<ll-!3~ <IJ<l~IC~~ ~RC<l&~I ~R'l1C>l~I C~l<ll~"'l ~~.£!~~~ C<M ~

~.£1~~<P1"iSf ~~I ~C'!ll~C~ 2018~~C~- .£1~'f C<Plmt SG
C-W-3~~m~~<P~IC<I~~>l<.P"'l'!ll cef'~I

~.ct ~fo;1t;'G1~~~~ (Computer Networking)
~m~-~ C-W'3m~~~~~I~~~C<ll~IC'!J C-W'3m~
~~1~,~, ~l1&1~Ri ~'!JJlfqc\!) Rt1&1cq~~~~~arr~ 8Ti~~ f<r~<fi
~~~~~~~~~ C-W'3m~~~I W<P .£1.p~~IC<I ~ <ft
~~arr~ '5~~-~\Sc~c"tr ~~~~ <1J<11J:lt<P~c;w-3m~
~I .£1~~~~~~~~~~~~.£!~~ C-W'3m-R,~i~>l~~I
.£1~R°Q!IBl'!J~IC<I 91~1$l~C~ '31IC'41&~1 ~~I

~.(t.~~~~nRf~ (Concept of Networking)
cq~pq~ <Pl1&1<P~~~~~ .£!~~ ~l'!lJ&<P ~<l~~l~I 91Bl&l'4~1~ ~ .£1~~~~~
~ f<r~<fi R~~ift'4'!ll fqnr ~ '3il~lcq~ '311&1lrn~ ~~RJ,$l~IC<I C-W'3m ~ ~I
~~~~~~~~~ 8Ti~~~ '3 ~ 9IBl<l~C~~ ~ C-W'3m~UT'3 '31~1<1~$1
~~~I ~ C~l<ll~'4 ~ <ft~m~~'3, ~'3, ~~
~~ ffll .£1~~~ ~~~~ <IJNJC~C<P~C~~~



~~; ~ s!l~ ~ '5~~-~ <qt f<lf.:lalt~~ 0ruj ~ ~ Ri~l~>l ~
~ ~I ~I~,~ r-w-sm ~ ~ CISIT~ ~all<1iti~I ~~ s!l~
~~~ '5~~-~~~~"! <1M1JJC<1S ~I s!l~ (-W'3~ m~~~
C<!l~"I, 0m~' ~-~, 16l.,W11~~ .qrt~f<r~, >l~<1Slf¾-C<1>1~<1Slf¾ ~~~~~
~~ <1Sl4~~ ~ <flm ~I ~~ 16lt<1SC\9fl ~ C~'3 (-W'3~1.fi1& ~
~m~~~~<flm~~I~s!l~~~\5~s!l~
<1M~l~<1SI~ ~~~m~16l)l<1SC>l>l '3~~~I W<P s£1<1S~~1c<1 s!l~
~~ <1J<1~1~<1SI~ 'St~<P@~~~I s!l~ r-w-sm~ <!&~~
~~<flm~I

~.<t.~ <q5F91~'Gl11~~~'tffif ~Oi*t-tr (Objectives of Computer Networking)

~<qt~~~~~~~"!~~ <P@~r-w-sm~~~~
~~~~~~~~<flm s!l~~ s!l~~~<flml (-W'3~
16l~~'S" ~~~'~'~~~s!l~~~~<qt~~ <Tt
~~~I 8J ~~'5~ f<r~<qt ~~~ ~all<1iti~I s!l~~~
~<P@~~' ~ s!l~~ ~<qt~~:!_~~w.:ft ~I ~I~~
(-W'3ffl~"C'ffi:f ~ @t~"i~ ~'~ '3~®i<P <!&~ >JC.qliSal ~~
Hr'&C~~ m~ '5~ s!l~~ f¾t>ll>l>l1~ .qrt9(<p ~~~ <1M~l~<1SI~~ ~ >l~\9fi:i~J <flml ~
~~<Tt C<114llt~I ~~~~S"rn~'iJJ~-

~"i~<!lC~~~~ : 8J ~ ITTCTT~~ ~~<Ht~~ 91t'31lrn ~ s!l~m
~-t,1~c~d,~ ~ -srn<1>1I~& ~ <P@I f<p~<qt s!l~ 2!Ni~IC~~ ~ "tr~ ~~~
(-W'3ffl~"C'ffi:f ~~~~'5~~-~<P@~ '3~~~<flm~I

~llffif~~ : (-W'3~m~~'3mnl~~<flm ~I s!l~ s!l~
~'3~<ffef (-W'3~1.fi~-s-~~~~w.:rt ~~ s!l~~'3mnl
~ ;;ii <P@ s!l~~'3mnlm~~~ 91ITTI ~.qrt~I<P ~ Ci:i~cqc~~ ~ 8J
~ ~ <1Sl@-t;lc~ ~ ~~~~l"f~ ~ ~~ s!l~~'3Wl~C<1S~
~~<P@~I s!l~ ~Ri~IC~~~M~ .qrt9(<p~~I

~ISllrnf ~~: ~~' .qrt~<r,~ '1JR, ~ <1SJIC<PC~ ~ l"f~
~ 8J~~r-w-sm~ ~~ ~ 1~ s!l~~m~~1 s!l~
~~ ~~1-s> ~ ~~I ~~~ (<Jltq~C<1S ~ <qt
'3~l.fit"'5~ ~~) c;w-s~l.fi~-s-m~~ >ll~IC~~~~~91ITTI ~ s!l~
<P@ ~~~2!Ni~IC~~~~~I

...•
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~.<t." c-$-Sffl"~nfif al:...l::0,-1~

(Types of Networking)

~~~'>Bf~ <1J<l"?J:I ~ ~~
'5~ ~ <£1~ ~~<114'
~<1..i11~®11 ~<1c..i~ ~ '5~

~ <!l~ R~~fflc.qs ~~ fqru
~ ~ruxt ~-<fl?~
~~~ C-W\S~
~ ~I <£l ~ C-W\S~
~iN F<l"'1:'f ~'t~
l5lttm ~ ~~ ~ (¢1.q\ij~.q\
<raf9fti%\S ~~~~I~ \S~ Ri~l~C>i~ C-W\S~l.fi>i1~t<1S~~~'t
C~~~~~I

• C,W\S~ 05IT:~~
• ~~ \S~'t :;i.;t)<lhil

• C-W\S~ ~lf¢1<1Sl..il I

c-$-s~l'4i~ C~C'IIM~ MtfN5
C-W\S~l.fi~\S'~~ 05IT:~ ~<11J.IC..i~ @981~ <P@~ C-W\S~ ~~
~~~~~~~I

~- 9llc>1'1..il'1 <!lfirm C-W\S~ (Personal Area Network-PAN)
~- ~ <!lfirm C-W\S~ (Local Area Network-LAN)
e. ~ <!lfirm C-W\S~ (Campus Area Network-CAN)
8. ~~ <!lfirm C-W\S~ (Metropolitan Area Network-MAN)
1'. \S~ <!lfirm C-W\S~ (Wide Area Network-WAN)

~- 9IIC$ll-il~ l!lrnm c.:it;\S~ (Personal Area
Network-PAN) : ~~~~
ff~ ~ ~(¢1.q\ij~.q\ Ri~l~>i~ ~~
~~~~ "°?J.t91-1 <P@ C<f C,W\S~ ~ ~ ~,
~ 911C>il..il'1 <!lfirm C-W\S~ ~ PAN ~I
PAN -<!l~ Ri~l~>i~ ~~ ~91, ~911,91,
\STil<1 <lSJIC~~I, ~ ~' f911%<!l, C~l<11~'1,
~' ~~ @rn~'ijJI <£1~ ~
~10~1

.,..
ry
C)
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ry ~ 2.25: ~ l£1firnr C-W'8~ <1'i PAN



~o

~. ~ ~fimt ~ff {Local Area Network-LAN) : cq~f.¼~ ~ ~ .£!Rm
~~m ~ LAN-~ 0P't ~ <P@
~I ~ ~-151lql&i\!l, <lWft
~ f<p-~~ .£1~ ~~ ~ ~~
151"1~\!l <pnJ<pffl ~ ~~ ~~~
~arr~ .£1~~~m~~
~I .£1~ ~ N,~l~>i 151Jl<!SC>i>i 91t~m
<Tm .£j<f~ ffi911,B( ~ <P@ .£1~ ~
~ 1 ~ <Pm <Tml LAN -.£!~
1,7;~~~~~' ~, ffi ~ H"~ ~
~I .£1~ ~~ ~~~ ~ ~~
~ ~~C"6'5 c~ ~, ~-.£!~~~ <JSl~<il~ ~~~ .£J<T~ \!ll~f<I~~ ~~
~@R,~ ~~~ ~I

~. <pJl¥.19\Pf ~fimt~ff (Campus Area Network-CAN) : ~ LAN -.£!~~ CAN
~~I .£1~ mf<lqJl&irn~ ~ ~, .£J<!SIC\Snl<p ~, &il~C~BI ~, ~ ~'
1511<1IP1<1S ~' ~~C~P1$ll~ .£l<f~ ~
~~~~~ LAN~J'f~>;J:IS>
~CAN~<Pm~l.£!~~1C~
5 ~ ~ ~ ~C\!> 9lm11 mf<lqJl&irn~
~ ~ ~ <PaIT~ .£1~ ~
LAN <1M~l~<!Sl~cq~ ~ >i~i;inl~ ~
f<r"~~ <irn<i~&i .£J<p ~ .£1~ c91fii!c<JS~l&i
R,~1~>1 ~ <1M~l~<!SI~~ ~ CAN ~
<rm ~I ~- Googleplex .£J<f~
Microsoft's eaa~~ml

Wi!T 2.26: ~ <!lm!i C-W'{3m<tf' <i'f LAN

8. ~~ ~fimt~# (Metropolitan
Area Network-MAN) : ~~ .£!Rm
~ .£1~ ~~ ~ ~~~~
.£J&il<tSIC<tS ~, .£1 m .£1~ ~ .£1~
~~ 151"1~\!l ~~~~
MAN ~ ~I MAN -.£!~~ LAN -.£!~ <Pm
~ ~, WAN -.£!~ <Pm ~ ~I ~ 50
~ ~ ~ MAN -.£!~ ~~m ~
9lm1 I .£1~ ~~ ~~~ <T~ ,_, .• r:.~ '
J'f~vrtst cq~m ~' ~~ ~WMAN <Wireless Metropolitan Area Network) ~ ~I
~Pli%m~~ ~ d,1'¢1c<JSI~ ~' ~~ <l'l~<il~ ~' @R,~ ~~ ~
WBln:i$Jl&J ~~~ I ~~m N,~l~>i~~' ~' zyq, fuisf, C~~nT~ .£1~
~~~~~I
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<f. "3~ ~fimt ~"3# (Wide Area Network-WAN): "3~ ~~ C-W"3fl Nm~
~~i:'ll<PIISJC~ C-W\'3~~ ff~I ~~~~ '3f~G'f <Tl 91fm~~
~~ '3l<IJ¾~~~~ ~~ C-W\'3~ "3~ .£1~ C-W"3fl <Tl WAN
~~I 91fm >l<IC&rn ~ WAN -~~~~~ ~<&l~c;ir, I

~~'S A~t!J''l' ~l~ID!I ~ ...._ Ce~~f;~zed
C,W\'3~ f<lqJ~l.:i R,~1~>1>11~
~ Prnw~ ~ ~~~ ~~
~~~ ~, ~ ~~
R,fu ~ ~ C,W\'3~
~9tiS"t~ff<l"rnl ~~:

~. f9rnrn-tf"9rnrn C-W"3fl
(Peer to Peer Network)

~- ~-~ C-W"3fl
(Client Server Network)

e. ~ C-W\Sfl (Hybrid Network) ~ 2.29: -s~ <.!lmrt C-W'8m<tf <ft WAN

~. f9rnrn-!-f9rnrn ~# (Peer to Peer Network) : 91~~~~~ <Tl
~~~~~~~iSMT 8T C-W"3fl~ff~ 'i5t ~ f"9rnrn-tr­
f"9rnrn C-W\'3fl I

Primary Site

Third
Party
Vendors

Internet

Redundant
Voice

~- ~-~~# (Client Server Network): ~~~/"3~14ick;"~ "3 -£1~
~>!l~IC~~ ~~-~ C-W\Sfl ~ ~I .£1~~~ C<P@~~IC<I
~~ m~ ~ ~~~ ~~ ~ C-W\'3~ '3l<11¾~ ~~~~~
~(~) ff~I ~VP~-~ C-W"3fl"3 <f'1i~I

ck;1c~~ ~, ~ "3 r;1n1'.:i1<:1 <~~/~) ~~~ ~~ ~ ~~-~
C-W"3fl ~ C>!'Iili:11~~'5 C-W\Sfl (Certralized Network) .£1~~ RlRif<lcScr,'5 C-W\Sfl
(Distributed Network) ~~~~ iS"t~ ff <rm :

a. C>t1il'11~19f\S ~# (Certralized Network) : ~ ~ C-W\'3~ Jfi~~ ~~ ~~

~™,~~~"3 <IB1 .£1~~ ~ 'r,in1'"'11i:1 Nm~~I

~

...•
ry
C)
ry

I
C)
ry
C)
ry



b. R,RiA~cG\5~ff (Distributed Network) : <£1 ~ c-w-sm~ ~~~ ~
-s~l<F~~ ~ t;1nf.:il'1, ~~ c!olrn1S? R,~1~>1 <!J<q~ ~rnl1S?.rl~ ~~ -s ~~ <rart~lrf
Hrn~~~I

~.~~ff (Hybrid Network) : <!lit~~-t~ -s~-~ c-w-s~
~~I <£1~~~ ffiraf"f 'S~~-<£1~ 91Mi9lifit R,fiaf<l@CG\S c;w-s~
~(~-cm c!olC~IS!~) f<lqJ~I..J ™ <PI~ 1J<l>l1Ul<tl~ <£1~~~\!JI
~I <£1~ C-W'S~~ >ll~IC~~ $~0r't ~I

c;$'•~HII (4$1 -<iiP-u;..L, I ::a f.l.G. ,. ••

c;w-s~l<F~-&~~ ~lf¢1<til..JI ~ ffiraf~ ~N)~IC..J~ ~~ R,fu ~~
c-w-s~ ti~ ~ c-w-sm (Public Network) <!J<q~ ~ c-w-sm (Private
Network) <!l~ ~ iStt~ iSl~~ <Tm I

~- 911,qM<f ~ff (Public Network) : 8J c-w-s~ 1J<1~l~<til~~ ~~~ ~~Thll!l ;rn <!J<q~

C~C<tllC..JI ~ C~C<tllC..JI~ C-W'S~ ~~~ ~Cl!l 911"@, ~~ c-w-sm <W11 <£1

~c-w-sm 91f¾t,lf¢Jl!l "Bl~ ~N)~IC..J~ l!l~l1~, 151!<ft~ <£1~ <!J<p""<p ~lf¢1<til..JI ~ ;tt1 <£1~

1J<1~l~<til~C<tl ~~'i'5 ~ ~~~~~ "Bll WAN~ ~.'Gl~c.:iG <!l ~ c-w-s~
~"fl

~- ~l~Ci:,G ~ff (Private Network) : 8J c-$-s~ 1J<l~l~<tll~~ ~~~ ~~Thll!l <!J<q~~

~c-w-s~~~~~~plN)~~ "Bl, ~~c-w-sm <W11
~~~ <£1~ c;w-s~ ~Jl<tlC>l>l ~ 911"@-;ttl <£1 ~ c-w-sm 91f¾t,lf¢Jl!l "Bl <£1~

~N)~IC..J~ ~lf¢1<til..JI~ 'S~~I <£1~ Ptf<r@f¾fr; ~~ <!]'q~ <£1~~ITT~
~I 0%1'~-~~(Delay) ~"Bll PAN, LAN ~CAN <£1~c;w-sm1

~.a-.B~# N,~l~"l (Network Devices)
~c-w-sm ~ iSMT~~ ~ ~ ~ <raJffi ~ ~ "Bl
~~ c-w-sm ru,~1~>1 ~ "Bll <£1~ '<rajffi~ c-w-s~~~ ffiraf"f ~ <!]'q~

~~~ 'S~~~~ C~~~I

<£1~ <raj~ -m:~~:. ~. ~. ~
• C~-STIT. ~
• c-$-sm ~.'Gl~C¥>l <Pti5

~ (MODEM) : c-w-sm ~ '>IN, -S?m! ~~ CGf¢JC¥1..J ~ (<!J<q~ <fl"~ <fl"~

(t;f¢1R,"1c.:i~ ~~) ~~ c-w-sm~ ~ iSMT ~ @tslf<ll!l ~rn~'1 I ~

(MODEM)~ Modulator -s Demodulator~~~ <!J<q~ <!l~ ~~~

~ <Tm <!lit~~ Pl~~~ R,~Gl'1 Pl~ 9112llC..JI~ <£1~~I .•. .:: •. ,, '

~<!J<q~ 'S~Jl~C'1>l c-$-sm '>IN, -S?m!~"t ~C\SC~~~~~~I

"'\,y
Cl,y
'Cl,y

Cl,y



~ (HUB) : <£1~~~~~~ <qt Rs~l~C>i~ c;w,~nrr~~ ~~~
~ ~('!)I I ~ c91t'i,'~~ C,W-3~~ c91t'i,'~ ~~~ <Pm ~ <£1~ LAN
~~ <Trn1 ~~~ 1~~-sl ITT, <£Jlt ~ Rs~1~c>i~ c,w-3~~ c91t'i,'~
~ <£1.:P~ 91f¾<11&.qs ~~~ ~~~ ;rn1 <£1~ ~ C~ C~C<qSIC-11 ~~~
C<qSIC-111_91~~~~~~Rs~l~C>i ~\S.qsl>t <fl@, <£1~~~~ C<T Rs~l~C>i~ ~
~~~ Rs~1~>1tt~ 1~ ~~~ ~'t <fl@,~ Rs~1~>1~ ~~~ ~'t <rm c~
~~I ~~'t ~ C\51'1"~ <qt ~~~ \?fM~ ~ <!l<f~ C-W-3~~~
0ID?<Trnl <l~~IC-1~~~~~~1

~ (Switch) : C-W-3~~
/ ~~~<1'!)~1(-1~ 7ll~"'H.\!)

~~~~~I
.qsl<f~c~~ M c~ ~ <£1~

~~~~~91tffl
ITT ~~ 1~~-sl ~I W<Jf 2.31:~
~ ~ ~~~ ~\S.qsl>t
<fl@ .:rr, ~~~ <£1~~~~ MAC (Media Access Control)~~
<fl@ 1~~ C91ttif Pf~~I 1~~ ;rn~~~~~(.q\'!)ft(.qs~~(~)
<fl@~~ c91tdf CW't <fl@I

~ c~ ~~~ 8, 16, 24 c~ 48 ffl ~~1 <£1~ C\51'1" fu<t1R~ <rm~~
<IJ<l~IC~~ MC~ <£1~~I <£1~~ fqnr <£1~ LAN~ <Pm <Tm, <£1~ LAN~
~;ml

W<Jf 2.32:~

.,..
/}'
Cl
/}'

I
Cl
/}'
Cl
/}'

~ (Router) : ~ <!laR" <£1~

.qs1c-1.qsft~ Rs~1~>1 <Tr <£1~ ~d,1.qs&1~-&
~ <qt~~ C,W-3~~~~~
<fl@ c-w'3m~'t~ 91m11 <£1~

m~ <£1~~ ~ '3ll.qslrn~ ~
~ ~ <£1~ LAN ~~~ <fl@

~ ~ c-w'3m ~ ~ <Trn1
WAN -<£!~ ~~ <£1~ LAN ~-& ~

~~~I~ NAT
(Network Address Translation)
~<fl@ C-W'3m~ <fl@ ~I

<£1~ c-w'3m c~ 91t'3m C\51'1" ~~~~ >1<1cbrn <Paf ~ 91~ ~ <fl@ ~

C-W-3~~ Rs~l~C>i ~ 9lm11 ~ <£1~ C\51'1" 91Jlc.qs'f;c.qs ~ 91~ fqnr ~
>1<1cbc~ ~~~~~~ 91m11 ~ C\51'1" fu<t1R~ ~ 91m11 c,w-3~
~~<!l<f~~ cq~ c~~~¥ (91~)~<fl@~¥ (91~) fqnr C\51'1"



~8

~~ ~I ~ l!)~ ~~ ~91'lf>lf'!>~IC<l l!)~ ~I l!)~ ~c'Gl<r'4Rfi~
c;w-s~ ~ ~~vrr~ ~~~-s ~ ~ ~c'Gl<ts'4R~ l!)~ c;w-s~~
~~vrr~~~~9ll@.tt1

c$\Snf (Gateway) : ~~ ~C&l<r'4Rfi1~
c;w-s~ ~~ ~~vrr~ ~~~ c~-sru
~ ~I l!)fi; l!)~ ~<fl~~
~c'Gl<ts'4Rfi1~ l!)~ c;w-s~ ~~ Ci%T

~-~~~~ 0'i1T ~~~ l!)fi; ~
l!)~ c;w-sm <rlC~~R,ft; 1%~1~>1 I
~~ ~ l!)<[~ ~~ ~
~~-s c~-sru -s ~~~
~ ~ c;w-s~ ~ ~ ~ ~
c;w-sm ~ ~ ~I C~'SUJ PAT
(Protocol Address Translation) ~
~ c;w-sm~~~~ l!)I<p~ <r~~1tf1~ ~1 l!)ro Ci%T fu<'&1Ri!~ ~ 9ll@
l!)<f~ 1~ ffi~~.M 151Jl®C>t ~~~ 91Wrnl l!)fi; ~l@&IC~~ ~~~l!)<f~ ~~~~
<fl~~~~I

caj;"\S~~l'i:!C~>t ~ (NIC) : l!)~~<fl ~ C<fStt.tt 1%~1~>iC<r c;w-s~ ~
~~~~ c;w-sm ~-&l~C<P>t <?% (NIC: Network Interface Card)~ ~C'!>l 1
<l~~IC~~~ l!)~ <Ptl5 ~-~~~~ '511'41"tl~lc<l l!)~~~~
9tt;fJ,f I

~.<t.<t~!.IIC4i~~ (Functions of Network)
~c;w,s~ ~~ ~ ~~~~ l!)<f~ Ci%T <r~@PlC<r& ~I l!)~
c;w-s~ ~~~IS" ~ l!)~~ -s C91BIC<P~l'4 R,~1~>1~ ~~ c;w-s~
~~Rnr~~~W[l:

~- c;w-s~ ~-s- 1%~1~>t~ ~~ Ci%T ~-~ >t~l~'!>I ~ l!)<f~ BIC>tlC>i~
>t'W<P~91-tt~~I

~- <lM~l~<rlm~ '51Jl<rC>t>t ~-t-~~ '5Bl~ l!)<f~~~~I
~. 15T:~lnPf~iSf ~ '3 !['!>'!>I fifit,'!l<r~-t I
8. ~9jt c;w-s~~fJ.t ~~~~ C<!l'>llrn~ <lM"~J<r~-tl
~- ~' ~~~,~ITT!l, <rJIBl~I~ ~,~<fl~~~~~~~
~~I

lb. ~~<r~"f1fi'!>l '3<T$ffJ.t~~~I
9. ~~91m~1 <lM~l~<rl;nc<r Rm91"f '3 ~ '51JIC-$1>t ~~~~I
b-. ~~f;@r9fm~~ l!)<f~ <lM~l~<rl;nC<r ~~~~ =>i~~. .q=~-1~~I
~- f3tc"'l,~C<r~®f>'!l <lM~l~<rlm C~ Rm91m~~I

"'\ry
Cl
ry

I
Cl
ry
Cl
ry



~.<t.\b ~\Sff f;r.911'1~ (Network Topology)
c-w-sm ~~ ~ ~ ~~~ ~.~ -s ~ ~c&1<rtHri<P R,~1~>1~
~ ~98l~ ~<q~~ ~C&l<PijR<P R,~1~>1~ ~~ ~~1-s> W~~-~
<r@ ™, ~ 91f¾<rt!~I <rt ~~I ~~ c-w-s~ ~ ~-~ ~~ ~<q~ ~
~'WIT'lfr ~~ ~ mm,;f ~I ~ ~firnr C-W'S~l.fi~-s>~ 'S ~
<rarfi~ C\Sll!l ~~~<;f mwr ~<q~ Mm ~~-~ 1fu.fri~~ 1Prn™I!) 91T:~
91f¾<rtl~I, ~ ~~ ~~ c-w-sm ~~I ~~~-C-W'S~~
~'S ~~~ <raffi ~ 91i@I C-W'S~ ~~~ ~ ~ (~,
~ -s~ c91f¾C<l'~l'1 <rar) ~~~~~~~~(Node)~ '31N,~l!l ~ ~I
~ C-W'S~ ~~~RD,~~~~~~~~I

~. ~~~(Bus Topology)
-<. fu~ ~~ (Ring Topology)
"· m~~(StarTopology)
8. ffi ~~ (Tree Topology)
a. ~~~(Mesh Topology)
'-1:l.~~~(Hybrid Topology)

~tn.911'1~ (Bus Topology)
~ ~ ~911'1~Cl!l ~~ ~~~,;f &ll~C~~ ~~ ~~ ~ ~~~~ 'S ~

<raffi <rt N,~l~>t ~ ~~~ ™I ~~ ti~
~~~,;f &ll~~C<P ~ (Bus) ff~. <It <1'1~<11~ ~
~ <l'l~<il~ ~~~~ ITT ~. ~~ ~~
<lJl<PC<ll~ ~ ~ <r@I ~~ &ll~c.--l~ 1 ~ ~
F.'IRfuF.':.,™I

C-W'S~~ ~ ~l!lt!l~IC<l ~~~~™I
~~ ~~~~NaJ_~I ~~
~~(~~~~~~ ~2.34:~~~
w.ll C~~~~$91<P~~*'S ™I
~ ~~ ~ ~ ~~ ~~ ~ ~ <r@ ~I 1~ $91<P
~~~"l<r@, ~~~~~~"IC~~™I

~trf:911'1~~ ~~
~. ~~ ~<q~~~~~~"1~~~~~"5C'1~~ 'S~I
'<· <PIC~~~ <rt m9ftm1 mm ~ C-W'S~ <l)l<PC<ll~ ~ -~~ ~ ~ <r@

C-W'S~~"l~<Jml
"· C-W'S~ 8l~~~~ R,~1~>1 <rt~~~~~ <Jml
8. ~~ f<lf¾fl<r~"l<rt-.re~-s~'f' c-w-sm~w 9/W.tti
a. c;w-s~ C<Pffl~ R,~i~>t <rt >tl~IC~~~~;n-1



~~911'1~$1~

~- 00~~~~~~~1
~- ~~ ~~~$f~ ~~-c£l ~ 91Rl'1f¾>~~~'f' c-w~m~~ 91W1
~- r-w~~~ >1~~ c£1<1~~~ c~ <1Jt91<r~~~ l!l<!~ ~~ 91ml
8. 00~~~~~~~~~1

rn'~ ~911'1~ (Ring Topology)
C4 ~911'1~C~ rn~ -c£l~ ;um~~~ t,~l<tSI~
91I~~~~ ~~~~ c-w~m~~~
rn~ ~~ <IB11 c£l~ 11S1<tS1~ c-w~~ ~~ ~~
~~~~ ~ ~ c£l<[~ c£l~ ~
~N,~l~>l ~ >!l~lrn~~~~I

c;w~~~~~ oo ($"GT iSMT ~

~91ml c£l~~~~~~~~~
~<l-rnl ~~~~~ iSMT~~(>I~~'t
~,~!<lrn ~~~~~C<tS~C<tS ~~~~ ~ 2.35: ~~ ~~
c~'t~1 >iWPm~ c~ ffl 1-s1<tS1~ c-w~m
91I~ ~~~~'t ~ c£1<1~ c£J<p 9l<ftnT ~ <m'®t>~m c~ <J-rn1

rn~ trc911'1~$1 ~

~- c£1~~911'1~C~~~~~>ll~IC~~~~~I
~- ~~~~c£l~~~~OO~~~~~~~I

~- ~~oo~~~ 91ml

8. ~~'t~~~' ~I~ <11-Ql<ll~~~~I

rn~ ~911'1~$1~

~- c£1~~911'1~C~~~~~-~~~~~~~I
~- c£l~~ '3_1Sl<t\l~ 91I~ ~~~~'t c£l~~~~~oo

C~'t~~~~~ c£l<f~~~~<tSl~<tS~ ~~'f' C-W~m<fl ~<tSl~<tS~ ~
9/WI

~- ~~~~~~~f<lrnllSTC~ ~ C-W~~ <tSI~~~~~I

8. C-W~~~~~~~ 00 '.eii?lnP•1C~~ >lam~ (<IN. <l-rn I

~- c£l~~~~"GT iSMT~~~~~~I
...•
,y
C)
,y

I
C)
,y
C)
,y



~~"11'11%t (Star Topology)
8J tr-c9ll~fuc~~~ ~~ ~c~<flrH~<fl
R,~1~>1 ~-~,~-£1~~ ~~ m~
~~ ~~ m tr-c~ <Wfl If) ~
C-W1~Hll~~IS" ~~ -£1~ ~ ~ ~ m~
-£1~~~~ Qll~~ IS 0m~-~<P@I <W'f
~~~~-~~~~~ If)~~ ~~~
~~~~~~~I~~~~~~I~~
~ ~ ~ fqru C<fa~~~IC1 f.:rn@~ m tr-c~
C-WIS~~~ cq~~~~~~~I
~~'i'5 -£1~ tr-c9ll~fuc~~~~~~
C~IS~ C~~ 1M~IC~~~9lf¾~f¾,~ ~I

~~"11'11%t~~
~- ~~~~0m~-~~I
'<· ~~~~~~~~~~I
~- ~'1 C-WISm~~ QJ~~ C-WIS~ ~'t~ ~ >£IS> ~~I
8. ~~~~~~IS C-WISm~'1~~I
~. ~ <U1~1C~~~'t~~@~ tr-c~~-£1~ 0m~9fm C<fM I
lb. ~~~~~ C~IS 0m~~~l~lf<l<fl ~I

~~"11'11%t~~
~- ~~~~~~~~'1 C-WISm '5lC<f'CiSrl ~ 9IN,1
'<· ~~ iSMT 91~ 91~~~~~ -£105 ~~11~11~~ ~ C<@t1
~- ~IS~l<li~'&~~~-IT~~~*~~~-~~~ -ttl

~2.36:~~~

.,..
ry
C)
ry

I
C)
ry
C)
ry

ffi~"11'11%t (Tree Topology)
m tr-c9ll~fuc~~~~~~~~
~ "tt~-$'tl~ ;urn ~ IS ~~I ~
m tr-c~~<P@ m tr-c9ll~fuc~ ~~
~~1-£1~1£)~~~1£)~~
~~~>!l~IC~~ ~~ >£IS> ~I -£1~~
~ ~~ ~ ~ ~ -hll.al.af"X

(Hierarchy) '5li>t1C~ ~~R,~1~>1 C-WISm
~ ~ ~ m~ ~ ~1 -£11SRT -£1m
~l~l~l~f<ls<f'JI~ tr-c~IS ~ ~I -£1 ~91-M
~ ~ ~ ~ ~ ~ ~ 2.31:m~~

~1SRT ~~~~
<PliSf <P@I QJ~~~~~~~ -tt ~~ C91BIC<P~I~
t;1nr~1~ ~~~ <Wfl~"tr~~ .n <P@ m tr-c~c-w1Sm~~'t
~~I -£1~0m~~~I



ffi~l'1~11~
~- C<T~~~xtr~~<P@-£l~C-W'3m~~<Pm~I
'<· ~~ C-W'3m~~~~~-£l~ czjxt ~~~<P@I
~- ~~~~~~~<PmWfC-W'3m~l~.!!>~~~~I
8. ~~9fm >1<1c1,rn czjxt1
~. c-w'3mffi~xir~~wr,~'i' c-w'3m~~~~1

ffi~1'1~11~
~- ~~~~wr~~c-w'3m~~~1
-<-~~~~~~I
~- <11~<11~..:i <ITTT ~~ C<fr'tl

8. ~~~~Wf C-W'3mffi 15f~"1f<lc"t<T '31C~CiSTI ~~I

~t"c911'1~ (Mesh Topology)
C<T ~9ll&J~c~ -£l~~ C-W'3~l<is~-& ~ ~
~Jftt~~~~~~~~~
~I -£l~ C-W'3~l"P~-& ~~ Jftt~ ~
~~ ~ ~~-~ ~ 9/ITTI -£l~ ~
~ ~ fu~l~t>h1 ~ ~ ~I -£l~ C-W'3~l<is~&
~~~~~ ~~~~ ~-t~
(f9rnBl-t~) ~~<p ~ ~I -£l~ ~~9t ~g~~~
(Completely interconnected) ~~ ~'3 ~I
~ 91fintt"I ~~ -£l<f~ czjxt~~
~'31!11r -£l~ ~~~ <1rn<1~ai 1 -£l~~~~lc~.P'1c..:i'!'l ~ 2.38: ~ ~~
~~C-W'3~ ~~"1\5 -£l~~<Pm~~I

-£l~~911airzstc~ n ~~~~~~m (n-1) ~~~"8!11~~~1 C-W'3~ 001,
n(n-1) .=.\=+ R., ~ ,_, ~~~~~~~-- I (.\::11.11 C<ll'i'IWm:~~'!'1 ai~I~ C<T~ ~~, ~~~ l)(.7]1"111::>T

2
~<Pm~l~-~~<l3i~f<r~--£l~~-£l~~~I

~t"c911'1~11~
~- ~~~~~~-£l~~Ul?i~~~~~~I
'<· C-W'3~~~~~~ C~'3 ~ ul?i~"1c..:i'!'l ~~~I
~- C-W'3~C<lt~lc..:il~~~~Wf'3 C-W'3m~~I
8. ~ ~~~~ ~ ~ ~ ~ wr ~~~~~-~

'31<1)1~~ ~I
~- C-W'3~~~fu~l~>t ~ >tl.;IC'!'l'!'l~~~I

~t-r.911'1~11~
~- czjxt 91fintt"I ~ '3 '31N>Rl-& ~~<p~~'31!11r -£l~ <1rn<1~ai 1
'<· C-W'3m~,:.i><oc&J"~ '3~~~~I
~- C-W'3~~~~~Jftt~ Jftt~~91fintt"l'3 C<fN,~I

""ry
C)
ry

I
C)
ry
C)
ry



~tT:911'1~ (Hybrid Topology)
m, @~, ~, Dr"f ~~Ni c-w-s~~ C<T

C-W'S~ ~ ~ ~~ ~~ <rra,1
~ ~ ~ 0ml -!l<rlt~I~ ~~
~~~i;f ;tt--s ~C'!l 911"@1

~2.39:~~~

-!liSMT -£1~ 0ml~~~~~I~~~S~~ <ffi1 ~-Gl-!lC~& ~
~~I ~ -£1~ $T ~~~~ C-W'Sffl ~~~~I~C-W'S~
~~ -s~~~ <ffi1 ,if c;w-s~~~~S~I

~tT:911'1~~~
~- -£1~ zyq <qt~~'& <ffi1 ~rnl1S1.r1~ c-w-s~~'t~<1rn1
'<· -£1~ C,W'S~~~~ >1~151\!l'!'l I
~- -!l~~~~~~~~~s~~9fW;tt1
8. ~ -£1~~~~'!JI~ -£1~~~~~~~~M -£1~ '3lt%R~\!l
™I

~tt911'1~~~
~- ~~~~~~~'t -£1"-il" ~~'t ~ C<@t -!l<f~ ~~'t ~
~I

'<· -£1~~~~~"6Ci:1~'S~~wt~~I
~- ~~~~-£!~~~~~~~,;prr-s -£1~ '3lt%R~\!l ™I

~.ct.'\ ~~F91ts1t~ (Cloud Computing)
~~~, 15~~ S~~~'3111S1C<P-il 'JC';'f~~~C<m't WI~
~~~-tl'!'lc~& ~~~~ m~ -£1~mli:i!l<rl'!'l~~m~ <rr~
~~ 9fITTf -!l<f~ '311~ I cq'!'l~~91,;f 15~ ~~ ~~~'t-s~ 9fmf I -!l~
~~~~~~~I

1511~ 15~~~ >i<lRs~~~ -£1~~~~ ~~S~~~I '~'~
~~~~~I ~-Gl-!lC~& <lM~IC'!'l'!'l m~ C<T ~ <lM~l-il<PI~ 91fm C<T ~~ c~
~~~n@~ 15~ ~ 001M ~ -!l<f~ ~~~'t ~~I ~

<l~~IC~ <!lm~ <qi C~l<ll~i:1 ~ ~-Gl-!lC~&~ ffl~$T~ Facebook, E­
mail <qt~ >il~l~<P C<Tt~,;t m~ -£1~~1 ~ ~~1-;Pllffi -£1~ -!l<rl@c-t'!'l

~ m~~~~~<qt~~-~ <ffi1~1 -£1~~~~ iSMT '3ll~lcq'!'lc<r~
J ~ ~~~ ;tt1 ~, 9JJffi ~ cqV"t -!lffi ~ <qt ~ ~ql~<rl~ e<r"1Rs~
~ ~ "R"91'1 ~~~~~<!Bf m~ l5lm ~~~ si1rn-tc<r -£1~~~~



~~1 ~~ ~~~~~ c<r~ ~~ f<lf.:l~rn ~-t1-::1c;n:'G-::1 m~~
~ ~ ~~1 f<l--111c"11-::1 -£11~ ~~ f<lf.:l~rn ~ ~~~~~TI@
~~I -£1~~~~-~ISmBf, ~ISmBf, C-WISm~~~!'11--l<Pl;n
~N>~lc--1-::1 ~~~. c~~l <fl <1J<1~l-::1<r1;n ~~~~~-t1-::1c--1ct;-::1 m~
>il~>i'11~1 >il~IC-!1'!'1 ~~ ~~"C<Tt~ ~~ ~ ~nlliST~~~~TI@ ~ ~~ ~ ~I
~~~~~~ (t;<rC--11'4~~ ~~ ~ ~ ;tt, -£1~ ~ -£1~ <IJ<l>ilrn<r
~. <!Br mm <IJ<l~l-il<Pl;n -£11~~ ~'11--l<Pl;n ~ <IJ<l>ilrn<r\!,IC<I '41\!,<11--1 ~~I

~~~~ti~~~~~~~<!l1JI <T~-
...•u•,1;,_r.: ~ (Private Cloud) : -£1~~~ ~IM<rl--11 IS ~~~~<fl ~~
~~ 91f¾51f&l~ ~ ~ '6l\!,J~;n't <fl <1l~J<r\!,lc<1 ~ ~c~ 911TIT, -£1 ~ ~l@ISC<r
~~ <W'fl -£1 ~ 9lf¾bl"1--II ~ <1rn<1~"1, ~~~ ~N>~IC--1-!1 ~ .ctr~ C\%"t
~;tt <Wlru -£l<Pffl~l.!l~ C\%"t~~~~ ~N>~l--lffl-!1 ~~~I

911<1M<q5 ~ (Public Cloud) :~~~~~ ~l@ISC<r 9lt<l'm~ <W'fl ~-t1-::1c--1ct;-::1
m~ ~~~ >i<PC'1'!'1 f<l--111c"1J <fl~ <ITrn <IJ<l~IC-!1'!'1 ~~ '51Jlf~, M°,IC'!'liST -£11~~
~ ~~Jlf°q-::1 >il~>i1'3' ~-~ 91t<1'm~I Amazon, Microsoft -£11~ Google ~
~~ C\%"t ~ 9lt<l'm ~l@CIS-!1 '6l<l<rl2>IC~I ~~ IS 9lf¾bl'4--II ~ m~~
~~~~~I

~~(Hybrid Cloud) : ¥<fl~~~ (~, 9lt<l'm <fl <r~@Rffl) -
-£1~ ~~~~ Wfl~~I ~~~ 9!~ 'c<lfii1~J'!'1 W[IS -£1~ -£1~ ~~
~~~<ltfi\!,IC<I ~~I~ >il~C>i-!1 'lf>~~11_fijj-::1 ~ -£1~ ~l@ISC<P .£l~'t_~ ~~~I

~.<t .b-~ <15F91t;,t~~~ (Advantages of Cloud Computing)

~~~ >il~>i'11~1 ~~~~~~~I -£1 ~~ '"'"'"'"'"
~~~~~<!11JI

'31<1,q512>1Dll~ ~ (laaS: Infrastructure as a service) : -£1~~ '6l<l<rl2>1C~I ~ c,f1Sm
~I '6lJl~liST--1 --£!~ ~'4IR,<r~~~ (EC2) -£1~ -£1~~I EC2 --£!~~~ 1
c~ 4 ~ \!,1~~1'4 ~~, c~~1-::11 -£1~~ f.trn~1 <1J<1~l-::1<r1;n-::11 ~~
RCiSTC'1'!'1 ~c~~c~I 15[~~~~~~~'t '51Jlf~~ISmBf~
~I

~Jl'G¥,f~~<l5 ~ (PaaS: Platform as a service) : -£1~~ \!,1~~1'4 ~~ ;tt -fqru
~ c,flSm ~~~ ~' <!Br ~~ '6l~~IS' 15f~~ ~' Ctil~~ Gi!Jl~~
-£If¾~@~~' CIS&IC<liST -£11~ ISUl<T ~~I -£1~ ~Jl&<rC~ <IJ<l~l-il<PI~ ~ <ITrn ~
'51Jlf~ ~ISmBf ~~~I Microsoft --£!~ Azure -£11~ Google --£!~ App
Engine -£1~ ~CISC'4-!1~'ti

m-1~HUl1:1N,~<q5 ~ (Saas: Software as a service) : -£1~~ <IJ<l~l'!'l<rl;n-::11 >il~>i'11~1
~N>~IC--1'!'1 ~ ~ ~ISmBf IS CIS&IC<ICiST '6lJl<PC>i>i -£11~ <IJ<l~IC'!'1 ~~ 9111TI -£1~ ~
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<IJ<l~l::l<rl~C<r P'IT~ ~ C''bll::lC~::l ~' ~~~~ ~ ~~'1 ~
~~~I

s£l~XS~ >tl~C>t::l <IJ<l~l::l<rl~::ll ~~~~~~ <r@~:

~~~~(Resource Flexibility/Scalability):~ f<r~~ ~ 8T ~~
~~~~~, C&\!)I <T\5~ >tl~>t"\11!)1 \!)\!)~'i ~ ~~I ~
~~~~lffi~~~~~I
~~~~ (On Demand) : C&\!)I ~~ ~ >tl~>t"\11!)1 ~~~~
~I C&\!)I 8T~~~~~s£l<I~ ~~>tl~>t"\11!)1 ~~~'1~1

~~~~ cxtN (Pay as you go) : C&\!)IC<r 15ltt~ c~~~~~
~~I ~~~~, 1~ l!)l!)~f::l ~ ap!T 91fuxtriq~I

GOOliS"IC't~ ~ (Opportunity for Entrepreneurs) :~ <IJ<l~l::lC~l"1T ~~
~XS$~ ISC"tJl-&IC"t::l ~~~~~~~ 91m11 8T~~, 8T~
~<;jl c~ Ci51't '3ft~ xs '5115--lC'il\S fl ~I ~~xsrn ~ C<lfit~~~I 1~
\!)I~ ;rn,~~Gr~~IC<I~xsrn '3ft91C\% ~~~xsrn, ~xsrn, 'il~C>t?J fu ~l!)Jlfq:q ~
C<lfit ~~~~~~I 9IB!bl'1--ll ~ ~ s£l<I~ ~ ~~~ XS ~~~ fqruxs
~<Pl"iSffl~I

~~~CTJ 9)Tffi~ iSf~ s£l<PfG ~ fq~ \SC'illb--l ~~~ s£l~~~
s£l~ ~~ iSf~ ~ f;im~ if<r ~~I s£l~ ~ '3ft~ fl~~ C<Pt~
~~~ s£l<1~ ~Gr~l<r::1'1 ~. ~ <11<1~l::1<rl~~ 9lm1 ~1 ~ ~~ ~~~~ s£l<1~ cm~
~~XSmro@\5"~ <IJ<l~l::l<rl~::l s£l~~'i~ ~I <!cifi~~~ (<;j"t~ XS f;im9tm
~I
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::aa .A .1 '1cA ~

~- 0m "~J~l~C~~ c£l~~?
<P.~~
'i'f. 0%f 7::t=R, .•r-r

~-191 SMS ~­

<P. ~ISH<Plio

~- <lJ 1-s(s~~
'i.f. 0%1" <PIC~<P~

'i'f. :SJ\S<PIXO 'i.f. ,\':w:;i.;1""-::

~- ~~ R,~1~>11tc~ 0m 11Pot1f¾~~?

<P.~ ~-~
-x. m~ 'i.f.~

8. ~ Pt~C.Q>l~l~CiST~~­

i. ~ C$~~~

ii. ~~mwr 13 ~~~ ~Rif¾-s> ~
iii. ~~~ 91ffrm't ~ 91Mm
~~~?
<P. i 13 ii
'i'f. ii 13 iii

~- i 13 iii
'i.f. i, ii 13 iii

a.~C-WIS~~­

i. $5'3m@~~

ii.~\Sm@~~

iii. c£l~~~~~I<!l'i'f ~~

~~~?
<P. i 13 ii
'i'f. ii 13 iii

~- i 13 iii
'i.f. i, ii 13 iii

~~~91W1£1~~ \!l ~ 9 offi:f~ffllift'3:

~~~~FtTif C'!*1 ~ <1l<tt ~~~~~~~
1£1~~ ~ c~ ~ "f@ ~;qf¾~ ~11r>il~'3 1£1~ ~~ ~~ f?fru 1£1~~ c~ ~
~I ~~l~C~~ <1l<tt ~~~ <PBf ~ ~<l~I~~~ 1£1~ <P~<P~I~ ~~
<P~~I
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~- ~~ ~'S~ ~~­

i. LAN
ii. WAN
iii. MAN

~~~?
~- i 'S ii
~- ii 'S iii

9.~~~~-

i. ~ R,~1~c>t~~
ii. !ll~<PC-t~ ~~~ QIT~~

iii.~ 15[~~ ~~l<I~ <Pl~&~
~~~?
~- i 'S ii ~- i 'S iii
~ii-sill ~iu-srn
~~~ 91'? ~<r~ 1, -s ::;i ~~m .rr-s:

~- i 'S iii
'<J. i, ii 'S iii

~~~~"!Jl9f(;91~ ~~~'S~~'S~~91B!<Ptl--ll *'i <Pm~I
b-. ~~~~~-sm~~?
~- WPAN ~- WLAN ~- WMAN

::;i. ~~~'S~"!Jl9f(;91~~~~­
i. <PJl<IC'1~ art~
ii.~>tl~IC~~ art~
iii. -s~1~¥1~-~~ m~
~~~?

~- i 'S ii ~- i 'S iii
~ii-Sill ~LU'Slli
~~~ 91'? ~<f~ ~o 'S ~~ ~~ ffi -IT'S:

~ @Sfi ~m ~<If¾:\!> ~ ~11rc>t~ ~ -xrr~ ~!<JI ~~ iSMJ <rrn<rtt
~~~ ~~~~ ~~~1 ~~~~~~ iSMJ <P~c;~c<r"1c--1~ m~
9IB!<l~C--I~~~I
~o. ~~~-sm~?

'<J. WWAN

~.PAN
~.MAN

~- LAN
'<J. WAN

~~-~ @Sfi >tlC~C<I~ J9l~lrn~ ¥'11¥'1 ~~?
~- <ll~<ll~--1 ~~ 91M ~- <IJl-sc;~~ 'ffei 91M
~- 0fit~~~ '<J. ~~~~



'l8

)j_19t-iill"1 ~

~- 'X'~ ~l~R"P, ~~ '3 ~~~ l!llt ~~~I ~~~
~~-m~~ C.W'3fl ~~I .:PCi:1CISt~ '31~ ~ R'Si~ c£l~

C.W-3~ i3!t'3~~ P!ffi~ I ~ R'Si~~~ 0P'T ~'3m1T -tt~~~
~~~~I

<P.<Ut-5~~~?
~- ~~RJ,~~IC<1 ~'3mnl i3!t~ '3~~'t~~ <m~~I
~- 'X' .:PCi:11Stlt~~ C.W'3fl~~~? <m~ ~ I

~- ~~ 9lf?lf¾:R>c\!) ~m~~<rm~-~~-IT-31

~-

~-1 ~-2 ~-3

<P.~~?
~- 0m Ul?i<PI~ ~ <m~~I

~- ~~ mi-~ c£l~ ~~~ Jftt~ J'f~>J_-& Wf Ql ~~~~ '51"
~,m~~I

~- ~~~~ mi ~ '3 mi I!) ~ ~~~ -m~ ~ 0fit ~~~ -
~J'f~<J:W "tt-31

e.~~~ 15lJ1isC>i~ ~~~ 15llBlC</'~ Jftt~ f<Rl ~ ~~~~ "P~NCi:1~ I
c£l~ ~ 91~~ ~ ~~ c£l~ <t>1$_Ci:1~ ~~ cq~~ TI ma, ~~
C.W'3fl~ >i~"P~~~ '51" 9ltfflCTT ~I 91~"1~(\!l ~~ <t>l$_Ci:1~ ~~

~ 15l<1'1J:l~~'!l~~ '51"~~~ C~'t~ I

<P. ~ ~~~?
~- 0m~ <li~~~~' ,m~~ I
~-~ $_.:p1ICi:1~ ~ 15llBlC<I'~ Jftt~ ~~~~ c£l~ C.W-3~ <m~~I
~- ~~~ 15llBlC</'~~ C.W-3~ -m~ N\5l~lt$_ ~-~ "tt-31

8. c£l~~ ~Ni~IC~~~~~~~ c£l~ C.W-3~ i3!t'3~~~I

~~fq~ ~ ~ c£J~~ ~ ~'3m1T ~~~ c~ ~~ ~-~
,,,.~•••ut cq:i.)l~I

<P. fuiSf~?
~- '3~Jl~Ci:1>i~~"flft;,m~~I
~- ~~~Ni~l~ffl ~~~ <1Jl<1~I~ .:PC~Ni:4? <m~~I

~- ~~ 91f¾nRic\!) 1StltC1'!ll c£J~~~~~<rm~?~ ~91Vlf> ~ "tt-31
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Number Systems and Digital Devices
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,~11,.,.,c:tfcL+s~~~~~~~M'll'f~ G[~l<j~q :

~~ <IJ<l~IC'll'!'l <!l<l'fu~ct
~ >i~J~I~ ~Ri~IC>i ~ l!l<f~ ~~ ~~~~I ~m iSftR
~~ >i~J~I~ ~Ri~IC>i~l!l<f~ ~~~~~~C'4<P!iR<P <rar~~
>1<1r,l~c~ C<lfif I l!l~ e<r~ <1>11c.:i1~ iSMT l!l~ '1(m~~TI@~ ~c~1 l!l~
~~~~ l!l~~~~ 05@ l!l~ C-ll<ll~i:4 ~~ ·-""'"-"

~m~~1 l!l~~l!l<f~ ~~~~®l<P <rar911"1% ~C'4<P!iRc'Sil~ e<r xrr~
~9Gl ~ <pBf ~~~~ Psf~{Gli:4 ~C'4<P!iR'Sil I l!l~~~91~ xtr~ ~~
<11~.:ilf¾ ~~~ l!l<f~~ \!li:4CIS1<1~1 ~ f<l>iBl<P~~IC<I ~ \!l~~ <PlblC-ll fqru <lJi~
<Pm ~I \!l~ ~~~~~ ITTJ~~~~ fflCTT cqm~ I

ul~~~~~-

~~~ ~lf<l*IC~~ ~Ri~l>i <f'Rr~ 91BITT;
~~~~~'tr <lJi~~ 9(BITT;
~~~~~<Pl~C~"t <f'Rr~ 91BITT;
~~~~~~~i~ R'ffi~ 91BITT;
<11~.:ilf¾ C<Ti~-~~~~91BITT;
fb~1~ ~~~~'tr <lJi~~ 9(BITT;
~ -l!l~ 91"@~ R'rn~ 91BITT;
~~'tr <lJi~~ 9(BITT;
~~~~~9(BITT;
~ ~Jli:4CIS1<1~1~ ~'tr <lJi~~ 9(BITT;
~~91911 ii\) >11~ ~'t~ 9IBITT;
~~~~<pBf~=~1=l¢1'""(is"""',r<l,...,.~+,,I~ <IJ<l~IBl<P mm~~ 9(BITT;

~~Jli:4CIS1<1~1~ ~~~ffsf\9/&li:4 RS~l~>i>i1C~~ ~~f<ITT!<r't~ 91BITTI



~.~ ~~~~ '51IM41C-A-A ~N,~l>t (History of Inventing Numbers)

~l~IC'1~~~~~NiPm~ ~ c£l<f~ c£l~ ~!<t ~~~'3 ~ ffll ~l~IC'1~
~rnliSTC.:i~~"I~~!<t ~!<t~ ~~!2ffi~ ~lf<l*I~~I ~ <r!<tt~ ~~
$~ c£l<f~ 91ffet-s ~ ~ '1,~ 91MI ~~~~~ Ql c£l~ 9jlffi~~'1J c£l~
~1fq~1>i1 ~ ~~~ ~~~ ~~ ~ ;it ~ ~ ~ 91M ;iii
i5ll~C'4~ ~~ ~lf°q~l>i1~1 c£l<r c£l<f~ ~ C~ C<fP't ~ 91M ;iii c£l~ ~ C<fP't Ql

~~~!2ffi~\5lm~'~'I

~ ~ <T~ ~ ~ ~-~~ ~ ~ '5~ ~ m~ <ft c~ ~
~~ ;iii <T~ \5lm fRl<PliST ~ ~ f¾:~ ~ ~ 9f1 91rc'Fl ~ 'fl~
l'1>!JC'if>C~ t,1~1~1'1 ~ ~' ~~-~~~~~~'fl~ \5~ C~
c~~ 'fl~1 ~ ~~!2ffi ~ ~Ni~l>t c£J<f~ >1~1~1~ ~Ni~l>t ~ 1:1Plt~1c~
~I ~l~IC'1~ ~rnliSrC.:i~~"I c£l~~~~~ ~~!2ffi~~ ffl,~
~e>t~ .:i1.:i1~1c~~~m1

~~ ~1-J:C~~I ~ ~ <ft ~ "ft~ C<Pti, W~<fi ~' ~ <ft ~ 91i~ ~~~ <p@
~~~ ~~I ~ <T~ ~ ~ ~~!2ffi ~ C<fP't 1JJ~~IC~ ~~~"I ~~
~ '5~ ~~~ c£l~ fc,f~ 19[ <ft~~ <p@~I ~ 91'$~~~~ C~l&l;;_fG
c£J~~ 1(~Rrnl+~MM$Jl;i c£J<f~~ >t~J~I~ 'fl~ c£J<f~ c£J~ ~ iSfrn~~~~ ~~
fc,f~ 19f 91i-sm c~1 1t~Rrn1.:i ~MM$Jl.:i ~~!2ffi ~ ~1'GR,fu<r c£J<f~ ~P'1~$J ~~!2ffi ~
lf"1R,fu<r1 ~MM$Jl.:i ~~!2ffi~ @ict 9jl~ c£J~ ~ c~,~~ c£J<f~ ~~~
m~ fqrn c£J<f~ C<Prr~~9f m <nITT~ fqrn1 1c~Rrn1.:i ~MM$Jl.:i ~~!2ffi~
~~~,~~~!2ffi~~;iii~ 9llfiNiC~~~~;ii~~ C~l<lllC.:il~
~~~~~C~I ~~ cmd,-s~~~!2ffi~~;iil

9l~~~<PIC'4 ~~ >t~J~I~ ~!<t ~!<t ~~!2ffi ~ ~~' e>t~~~~,SR
~ c£l<f~ ~1~~$)~I~ ~~!2ffi~~ fR.,R,fu<P, SR c£l<f~ ~1~~$) ~~!2ffi~~
-1"1R,fu<P I (~l~IC'1~ ruxt ~ ~ ca,~~ ~~ ~ '5lm ~ t,1'41C.:il~ ~
oof~ fR.,R,fu<P c£l<r ~ ~~!2ffi~ <p@ ~I) ~ c£l<f~ ~1~~$J ~~!2ffi~
~ ~~ <p@I ~rnliSrC.:i~~"I ~ ~~!2ffi 9llfiNiC~~ ~ ~ c£l~ ~ ~'3
~"i5["(~ "fm<P c£l~ ~~!2ffi~ ~~ ~~!2ffi~ Rm c£l"C>t" ~~ <p@
~1~~$J~I c£l<f~ c£l~ ~ ~lf<l*l~C<P ~~ ~ c£l~ ~;iJ~~ 'l~ ~lf<l*I~ ~
f<lc~r,.:il ~ ~1 ~ c£J<f~ SR ~~!2ffi ~ ~ ~-~ cmr 3.1) ~~ <p@ ca,~
~c~11 ~ ~le~ ca,~~ 9f1xtt91tfit '3Pf~~ ~ ~>tlc.:il~~ c~~~ ~1~~$) ~~!2ffi
~1 C~ 9 ffl~ c£l<f~~~ c£l~ ~- c£l~~~~~'fl <p@I
~ c£l~ ~~~~<ft Digit <fM I ""ry
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qq

0 '8 0 ~
I I A I T I

.l II 8 II ff II ..
3 Ill r 111 'i'1T Ill •M

t IV A 1111 ,;r 1111 ···-
s V E II w 11111 -111
(; VI F Ill m T ...••111

1 VII z Ill ttt TT ~1111

8 VIII H 1111 w lTT JO&.1111

'I IX e II! \ TI1T -
10 X I I\ < - -
50 L N A/\ «<<< -

/\A/'\ - =
KX) C p e T<<<< IOO

zsoo ~ '31l"C~~ <lMf¢1~1~ ~<r~ ~"i~~cq~ ~~~~~9811%-fu~~91~®t 10
~~~~~~~ca,~ I C~l~l~~I fi!<P >i~J~I~ ~ ~GIC~I~ 981~ '31~~~~

C~~I~ >il2!1Ci&1J~
Hindu·Arabic Roman Greek Egyptian Babylonian Chinese Mayan ~~~ ~ I ~

~~~~ ~ ~91 ~ ~
~<r~ ~ ~ f?frn ~~
~ ~ ~C~l 1 ~

~ ~<r~ '31I<l~IP1<P ~
~~~ ~~~~~<r~ ~
~ <rt ~ ~'>tm ~
~~~~C"f~
~I

~>i'1ln1 >i~J~I~ ~ ~'3~ 981
~1~'51~ ~~~ ~ '6ll~<1cq~
an~~91~ 91W, ~

~3.I:~~Wt.Pr~~ '3ll~lcq~ '3ll~ ~ ~~~
~I~~~~ C<T ~

<lJ<l~IC~~ ~ ~~~~ f<p,1rn<P~ ~~~ ~'3 ~ -'11>iC<P~I ~ -xrn~1~~ ~91
f¾c1&~1 ~~~~m~ cm <rc~Ra,,

'3ll~lcq~ ~IC~~ '3ll~"f ~ <PBIT"I -q-4R,fu<P ~~~ ~~'3 ~' '3l"W f<r~<rt C~IC&IIR,fu<P
~~~'3 '3ll~~1fu.C~ <q)j~~~~I

~-~ ~~~ "'lttiN> (Number System)

...•
ry
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ry

I
C)
ry
C)
ry

~~~~~~<r~~~~~~~~~~l~~~~~iSMJ~
~<rt~~~~l~~~~~~~~~~~I

~.~.!) ~~~ 911tiN5~ f!~l~C~lif (Classification of Number System)

~~~~~-~~<r~~~~~~~~~~~:

~-~"1~1'1 ~~~~ : ~~~~<rt~~ C<T~~~~. ~~

~TI~I~~~~~~-~1~1'1 (Non positional)~~~~'ti ~-~
~~~ 5 C<ll<lll~I~ iSMJ V~~~I V, VI f<r~<rt VII ~~~~"IV~~
~'>tm~~~~v~ s 1F<iirnc~1 ~~~ ~~~~~~~981~
~~ ~~~I ~IG1~<PIC'1 <T~ ~~~~~~~~ ~-~
~~~~~~I



~&'I aim~~~~: <£1~~~<fl ~~<PIDC<P ~ ~<l~IC~~~~~@981

~~~I 13!l~~~~ '>tW~ 981~1~1"1 (Positional)~~~~~ "fl
~I ~1~1Cq'!1~~~~9ifu"1~1"1 ~~~~~"II~"1555 ~~~
~~ ~~ '31~ 5 ~~~ C<11<111C'41S ~~ 50 <£l<f~ ~ 500 ~~~
C<ll<IIIC~I <£1~ 10 ~ ~~~ <£l<f~ ~C'!>J<PID ~<l~IC~-il <£lff ~~I ~~ ~~

'31~~ 1,~ 10, <£1~~ 100 <£1~ '3!tt~~c~~~>1<1>1~rn~ 10
1"1 C<lP'tl ~ <£1~ 8~~~~ ~C'!ll~~~'3!tt~~C~ 8 1"1 C<lP't ~C'!ll 1

16~~~~~~~ '3!tt~~C~ 16 1"1 C<lP't ~C'!ll 1

f;ra, <rrn<rID 9ifu"1~1"1 ~~~~~"I c-r1Sm~1

:.al11Lal6~~~

~m 11"1R,fu-:p ~~~~~~~~R,~&1"1 ~c"1<PijHc<Jl!'l1 iSMT 1'f"1f;fu-:p

~~~ ~~;rn, ~~ iSMT ~ ~~ c~1cok;iST~~ ~C'4<PijH<P ~91l"R5

00~ <ll~<l>l'il'!l ;rn1 ~~ iSMT ~ C~lcok;iST ~~"1~11'4<P~IC<l~~I~

R,~&1'4 ~C'4<PijH<Jl!~2~<fl <ll~~lf¾ (Binary)~~~ @981 WR3~ '>tW~I

~~~~~0, 1, 2, 3, 4, 5, 6, 7, 8 <£l<f~ 9- <£1~~~<fl '31~ (Digit)~~
'ifW~ <ll~~lf¾ ~~~ ffl<fl ~ 0 <£l<f~ 1 <£1~~ '31~~~ 'ifW~I ~ C>I"
~"I ~ ~~~~~ iSMT ~"1~11'4<P~IC<l C<lP't '31~~~~ <ll~~lf¾
r:c.,JL...,h, ~~ ~~l<liti'!ll ~I ~~~~~ <£1~ <ll~~lf¾ ~~~ fqrn~~<Tm <£l<f~

~~~~<£l~<ll~~lf¾~~~fqrn~~I

<ll~~lf¾ ~~~IS ~('!l)<PID ~~ <£lff~~~I~~~~~~ 10°, 101,
102 ••• <£1~~, <ll~~lf¾ ~~~ 2°, 21, 22, 23 ••• <£1~~I ~m~V't~~ iSMT

~~98113[~~ 10-1, 10-2, 10-3 ..• <£1~~. ffl<fl ~ <ll~~lf¾ ~~~ <ll~~lf¾

~(<fl~~·~ 981 '31~~ 2-1, 2-2, 2-3 ... <£1~~I~~ iSMT Ha,~
<£i<r~ 11~~11"¾ ~~~ <£iff~"I c-r1Sm~ :

~~~~ ~~~~
104 103 102 101 100 10-1 10-2 10-3 24 23 22 21 20 2-1 2-2 2-3

-1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1, -1,
2 3 5 0 1 2 3 7 1 1 0 0 1 1 1 0
t t t t t t
MSD ~~ LSD MSB ~~ LSB

<£1~ MSD IS LSD~ C<ll<IIIC~I ~ Most IS Least Significant Digit <£l<f~ MSB IS LSB~
C<ll<IIIC~I ~ Most IS Least Significant Bit I ~~~~~ <ll~~lf¾ ~~~~~
~ iSMT~ <ll~~lf¾ ~~~~~~~~ 1"1 fqrn ~ C<Tt~~~~I

11001.1102 = lx24 + lx23 + Ox22 + Ox21 + lx2° + 1x2-1 + 1x2-2 + Ox2-3

= 16 + 8 + 4 + 0 + 0 + 1 + 0.5 + 0.25 + 0
= 25.7510
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~~ <11~~1BI Jf~~~ >!l<1M!loC95 C<T 2 ~<[~
~Jf~~~ 10 cc,~~ (Jf~~

~ ~ <fl ~ (Base)I ~
Jf~~~ ~~ Jf~~ C<11<VIC~I~ ~
>i<i'c~IG <1\5~ ~~ ~ ~ ~' ~

~Jf~~~<fl ~I~~~
~ 10, <11~~1ru~ ~ ~ 2, 1F<P ~
~ ~<!~ (!(<JlllC\S~C~ci ~XS Jf~~~

~<fi"m ~, ~~ <T~ 8 ~<[~ 16.
Jfl~~ ~~ Jf~~ ~ ~ GHOM

~~cc,~~~~~~~~~
~~ Jf~~~~Jf~~ 9lrrxt ~
~ cc,~~ f<l~lffi~P'i'f~~I

~~ ~~~ ~~ R,~t;1c1 ~c~c~~ ~
~rnl1S1.fl~ Jf~~ ~ ~ ~ C<T~
'5m~~ ~ wr ~, ~ ~
15ll~ICLH ~ 15ll<ftllb~I 1~ '1~ Jf~~ ~
~~l<1ifi m~1
3.1 ~ <11~~1BI Jf~~ ~<[~ ~ Jf~~ 9li11~~~~ ~ffl~'t c-rnt~I

~~~~
~Jf~~ R,fu <fl~~ 8 ~<[~ ~~ Jf~~~ C<T~ ~~~ <fi"m ~ (Jf~~

o, 1, 2, 3, 4, s, 6 ~<1~ 71 3.2~ o c~ 16 ffl~ Jf~~~ cq~~:

~:3.1
~m;i- ~

23= 8 22= 4 21=2 20= >!~~
1

0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 10
1 0 1 1 11
1 1 0 0 12
1 1 0 1 13
1 1 1 0 14
1 1 1 1 15

~:3.2

.,..
ry
Cl
ry

I
Cl
ry
Cl
ry

~ ~
>!Z~ >!Z~

0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7

~ ~
>!Z~ >!Z~

8 10
9 11
10 12
11 13
12 14
13 15
14 16
15 17

C~IC\SPIC)l'1 ~~~
C!(<JlllC\S~C~Cci~ R,fu ~ 161 ~ ~~
~~~ 16 ~~~~I ,.,.R,><,=

~ Jf~~ o c~ g ffl, ~~ ~ 11,~
~~~ A, B, C, D, E ~<!~ F ~~~~~
<!'WP~ <fi"m ~I l!l.l!l ~~

Jf~~ ~<!~ ~ C!(<JlllC\S~C~ci ~~ C-f~
~I~~~ (!(<JlllC\S~C~ci Jf~~~
~ ~ .ql~~IBI ~~XS cq~ ~I
~ C!(<JlllC\S~C~ci ~~~ ~ ~ <PBf

<11~~1BI RITT ~ ~I <:Jf ~'t
(!(<JlllC\S~C~ci 10 C<p <11~~1BI 10000 ~ ~
00010000~ CC,~~ I



b-o

~:3.3 "-~-~ ~~~ 91-tiN>~
(Conversion of Numbers)
:al'J!.,1A.~~

~ <11$.~lf¾ ~~~~ ~~~ .£J<f~
~ ~~~ <11$.~lf¾ ~~~ ~~~
91rn"I ~ <11$.~lf¾ ~~~~ ~~~
~~~~lrn<tSffl~'i cq1lt~I

10110b = lx25 + Ox24 + lx23 + lx22 + Ox21

+ lx2°
= 32 + 0 + 8 + 4 + 0 + 1
= 4510

=d~•.•••• ~ ,ql~-il@

lF<P .£1<tS$.~1c<1 -£1~~ ~~~ <11$.~lf¾
~~~~~~Wf~~~~
~~ 2 -.£!~ 91t\S~ Qtt~~~~
~I~:

76 = 64 + 8 + 4 = 26 + 23 +22

~ C!i_-$1IC1Sf>!C'1"4 ~
~~~ ~~~ ~~~

0 0 0000
1 1 0001
2 2 0010
3 3 0011
4 4 0100
5 5 0101
6 6 0110
7 7 0111
8 8 1000
9 9 1001
10 A 1010
11 B 1011
12 C 1100
13 D 1101
14 E 1110
15 F 1111
16 10 00010000

<11$.~IBI ~~~ c~c~~~~~\!JI$_ ~C\!l)<pft,~~ cq~~ I 8T~~~
~O~~~I

7610 = 26 + 0 + 0 + 23 + 22 + 0 + 0 = 10011002

~8T~~~~ 2--£1~ 91t\S~ Qtt~~~~ .£1~~ ~9111l~~~
2 Nm iSt~ <PBf ~Mm1~'i ffl iSt~~ ~~~'i ffl 2 Nm iSt~ <p@ ~~I

iSt~~ LSB c~~ <PBf ~~lo;itrn MSB ffl <11$.~IBI ~~~~~ <PBf~I~ 25
-.£!~~:

25 C<P 2 Nm iSt~~~ 25 iSt~ 12 .£!<[~ iSt~ 1 (LSB)-
2

iSt~ 12 C<P 2 Nm iSt~~~ 12 iSt~ 6 .£!<[~ iSt~ 0-
2

iSt~ 6 C<P 2 Nm iSt~~~ 6 iSt~ 3 .£!<[~ iSt~ 0-
2

iSt~ 3 C<P 2 Nm iSt~~~ 3 iSt~ 1 .£!<[~ iSt~ 1-

JUl2 "'\ry

iSt~ 1 C<P 2 Nm iSt~~~ 1 Cl
iSt~ 0 .£!<[~ iSt~ 1 ry

I- Cl
2 ry

<11$.~IBI ~~~ : (MSB) 1 1 0 0 1 Cl
ry



~pc~~~~ ~~~9t m~m1
~ 37 -\!J~iSMJ~m~:

l!l~~~~ c~~ c<r~~ ~~m
191Mf~ iSMJ~~~m1 1~ 2 -\!)~~ c<r
~~~m 191Mf~~~~~~ fqru iSl~~
~I

,<C~l'<IM ~~

l!l~~~~ cq~ C'5f3tc~~ c~ 11$.~IRI ~~m
1~~~~.~~~~~ C<liSf ~
8 ~1$. 2 fqru .!!>~li;iJUl iSl~~~ 8 fqru .!!>~li;ilnl iSl~
~~I~- 710 C<P~l91Mf~iSMTm~:

2 37

2 18 - 1

2 9 - 0

2 4 - 1

2 2 - 0

2 1 - 0

O - 1 (MSB)
~~~~: 100101

(LSB)

8 710

8 88-6 (LSD)

8 11 - 0

8 1 - 3

0-1 (MSD)

~~~~: 1306

f.maf fl:~~~~ 71 c~ 90 ffl~ ~~ffl m~ \!)<f~~ 41 c~ 60
ffl~~~ffl~I

~ ~

71 107
72 110
73
74
75

~ ~

76
77
78
79
80

~ ~

41
42
43
44 36
45 37

~ ~

46
47
48
49
50

~~<11~.:i1rn
~~~~ l!l~~~~~ C<T, Ci1C<lSIC~I ~~~~~ 11$.~IBIC~ l91Mf ~ <fml
~~~~~1§:p~~ o, 1, 2, 3, 4, s, 6 \!)<f~ 1 \!)<f~ \!)~ ~c~J<pfG ~~~~m 11$.~1R1
~~~~~~<fml

Octal: 0 1 2 3 4 5 6 7
Binary: 000 001 010 011 100 101 110 111

l!l~ 1~~~ C<T ~~~~~~ iSMI~~ 11$.~IBI ~~~ fqru
~~9J:Cm~~~~<ll$.~IB119tITTW<Ttt<fl ~:

4 1 2
412s = 100 001 010 = 1000010102

1 4 5 3
14538 = 001 100 101 011 = 00110010101b

~~~'1~<fiDr ~ 0~\!J<f~ ~~~~~~I ~1$_-
1453s = 11001010112

~-~~'~ '{3~~' <!i<f>T11"f-~~



<11~~1rn~~
l!j~ ~ F<r~~ <p@ ~ ~~ 8T ~ 11~~1ru ~~~~ ~~~
~~~~I~~ <1l~~1ru ~~~i3[~~~~<p@~~<p@m~1 >11<1IC~
~~~ 15[~ ~~ -£l<P <ft~~~~ 15[~ <p@ m~I ~981 ~

~ 11~~@ 15f\:~~frpft~~~~~~~m~1~:

101001010112 = 010 100 101 011 = 2453s
2 4 5 3

-£l~~<p@C~'11C~I~ ~'>l<f~-£l~~~~~I

~,itlC\SPIDl"I ~ C\SPIDl"I

c~<$1IC\Sf3lt~'1 c~ c15f3lc~c'1 ~~~~~ i3f~~~HITT~~ Nrn
1't <p@ -£l~~ 8Tt~ <p@ ~I C~'$1105f31C~C'1~ ~~ 16 '!ll~~~~ ~~ 16°,
161, 162, 163 l!j~ :

35616 = 3x162 + 5x161 + 6x16° = 768 + 80 + 6 = 85410
2AF16 = 2x162 + 10x161 + 15x16°= 512 + 160 + 15 = 68710

~~~8T-£l~ C~'$1IC15f31C~'1 A --£l~~ 10 -£l<f~ F --£l~~ 15~~I

,<eR,; ma ~ C~IC\SP!Cil"I

l!j~-s ~ 11~~1ru F<r~<fr~ ~~~~ 151tt~ cq~

~~~I ~~~ 16 ~ 2 f<r~<ft 8 NCTT

.!!>~l~rn ~~ ~~ 16 fqnr .!!>~l~rn ~~ <Pm ~1

~~ ~ 10 f<r~<ft ~ c~ ~ ~ ~ ~

(>5f31C~'1 i3f~~~~~ A, B, C, D, E -£l<f~ F ~~
~I -£l~~ 7106 C<P C~'$1105f31C~C'1 ~~ <Pm~I

-£l~~~' ~~~ 12 ~~~~ C -£l<f~ 11 ~~~
~ C~'$1105f31C~'1~ B ~~~I

, ••.••..••.••R. •.••••• ~ <11~~1ra

~~~~~~~C'!lJ~Jt~~~~~
<1l~~lf¾ ~~~~ ~C~~I~ I C~<$1IC15f31C~C'1~ ~ ~
,_,..,, .•. R.h,= 15f\:~~17Gq~ <1l~~lf¾ ~~~~<Pm~I

9 F 2 3
9F2316 = 1001 1111 0010 0011 = 100111110010001b

>l1<1IC~ 0~ ~~m~~~I

::al'Jt ,IO. ~ C~IC\SPICll"I

l!j~,S 151tt~ ~ <1l~~1ru ~~~~~~ <p@ ~~ <p@ m~I >l1<1IC~ ~

~~ <1l~~lf¾ 15[~~~~~~rnliST-r1~ ~~~ 0~~ ~91 <p@m~I

~981 ~~ <1l~~lf¾ ~~~~ R~ C~'$1IC15f31C~'1 ~~~~~~I

16 7106

16 444 - 2 (LSD)

16 27 - 12

16 1 - 11

0 - 1 (MSD)

C~~IC15P1CS,Wi: 1BC216

"",y
C)
,y

I
C)
,y
C)
,y



~:

101101110000112 = 0010 1101 1100 0011 = 2DC316
2 D C 3

c~~ICISPIC~c.'1 ~~ <11~--11f¾ ~~ I!)~ c~~IC1SP1c~a, ~~M~~~'!>I~~
<II? <11~--llf¾ ~~~ C"'l~~~~~~~~~~~~I

~ : c~~IC1SP1c~a, ~~~ 38 c~ 1! ~ ~ 2s~ ~~~ ~~1 c~~IC1SP1c~a, 38-1!)~

~~~?

c~~ICISPl(~&j c~~~~<tt ~ c~ c~~ICISPl(~(.'1 ~~~ >i<l(l:,($1 ~~

~ ~~ <11~--llf¾C'!> ~~~ c;rnt1 ~9@ C~~IC15PIC~C'4~ ~~~ l!).q~ 151~1('4~

~~~ <11~--11f¾ ~~ f;mT~~ R~ c~~IC1SP1c~a, ~~~~~~~~
c;rnt1 ~:

B2F16 = 1011 0010
B 2

101
5

100 101 1112 = 5457s
4 5 7

I!)~ B2F16 C<P ~ ~~~~ ~~ ~~~~ C~~IC15PIC~'4 ~ ~
R~~~ <11~--ilf¾ ~~~~~ 12~ <11~--!lf¾ 15!1~ ~~~~I~9@

I!)~ 121t <11~--ilf¾ ~~~~~ 4 1t ~9t i5"t~ ~~I l!)"<lml ~ ~9@~R~
~~~~ <WlTIT 5457s 91t~m C~I I!)~~ 15!1~ ~9t~~~~~
~tYjf~~ I!)~ <tt~~0~~9ltTI! I

~-~ .qll_~IHI ~R~l'f (Addition and Subtraction in Binary System)
::.:.I'.:: .tG ~o.,~1'<""111~ ·'1'.~ 1511~1(11~ ~~~~~~I!)~~~~ ~I 911"~~ C<T
~ ~~~~~ 10 l!).q~ <11~--i@c'!> ~ 21 ~~~~~~~
~C<Tt~ l!).q~ ~~~91'@~~~ ~<I~~C<Tt~ l!).q~ ~~~~I

~:
::al--~.10.~

101100 101
11001001

::al--~110.m,t

101100101
11001001

1000 101110 10 011100

.,..
ry
C)
ry

I
C)
ry
C)
ry

~~ <11~--ilf¾ ~~~ >1<1c1:,rn <11? ~ Rs~Gl'4 ~C'4<P!iRC~ '!>I~ <11~--ilf¾ C<Tt~ l!).q~

~~~~~~~~~~~I ~i:t@'i ~~~ C<Tt~-~~~
,_11 ••"1"-" <r~~~~ ~~~ C<Tt~ ~~-.n ~~ ffi ~ ~~ c~~

~~~~ ~ca,<r!if.:l<r ~~~ <11~--11f¾ C<Tt~-~~~~~ 15!1~

~~~ C<Tt~ ffi~~ C~~~I <Prn'i >ilf<fsGlt ~~R(; i:trn'i~~~~~
~ c~ C<lfit ~~m ~~~~~~ <Tm ~1 1~ '!>I~ -nr C<Tt~~ 9@ RITT
R~ ~~~ c~ RITT ~~~ ~ c~ ~~ >iffl<r~lc<1 .:P'41.:P'4 0'fC<I" ~1 0.c..r-1=
~C'4<P!iRc~ ~ 111t ~~ c~1cat1STM <11~--11f¾ o l!).q~ 1 ~~ 111tM~~~'!>I~
<Jl<1'5Hl~~~~I!)~~~~~~~~I



1,8

~~~91ml R,f~(Gla, ~C'1<r~H11 ~ iSRT <ll~~lf¾ ~~~ fqru C<Ti$f,~$f, 1"1 l!l~~
~$f l!l~ ~Cl!l)<pfi;~~~~~ I ~ -£l<($ ~~~ ffi~ <Pm l!l~~ C<Ti$f
~~~~~~~<Pm ~I ~ -£l<($ ~~~~$f~~
~~~ ffi~ <PTif C<Ti$f ~~ I ~~~ fqru 1"1 ~~~~ ~~~ "<l"rn
C<Ti$f~~I "<l"Gi "<l"Gi ~$f <PTif ~$@ ~~ ffi!l ~I l!ll~ ~ cq~ -£l<($
~~~ ffi~~ 1£j<($~~ iSft-tt~11 C<Ti$f~~fqru~~$f,
1"1, l!l~~ ~*3~~I

~.8 $~\i& ~~~ (Signed Numbers)

l!l<!$ <ll~~IBI ~~~~"<l"i ffi~~ cq~ l!l<!$ ~ ~91m ~ MSB ~
~iSRT f.:!~ <PTif m~1 <lfq ~ o ~~~~~~~~~<lfq ~ 1
~~~~ ~~~ ffi~I ~ 8 (~) ~ -£l<($ ~~~~ 7~ ~ fqru
~~~~~<Pm~ l!l~~ ~~~~~m~~ iSRT '611'11ql~IC<I ~~~
~I l!l~~~~~~~~-£l<($~>l<l>lal~ ~~~I~~~~~
~~~ >1<1ct1rn 91fil"91~ m~~ -l!l~ ~~ ~~"t ~ 9IGITT ;n1 ~~~~~ +1
ca,~~01 ca,~ <TITT ;n, 0000001 M~~I~~ 0~ C<ll<lllC~ ~~~~'~~
~fqru 1 ca,~~I 1£j<p~~IC<I -1 M~~ 11 ca,~ <TITT ;n 10000001 M~~I ~~
1~ C<ll<lllC~ ~~~ ffi~ ~~ ~ fqru ~~~ ~ (1) ~ <Pm~I l!l~
~~~l!l~~ ffi~~~~~ cq~wrr:

0 010t ~~~~
~~~m

~-2= 1010t ~~~~
~~~m

0 0110101t ~~~~
~~~m

~-77 = 11001101t ~~~~
~~~m

l!l~ ~ ~~~~ l!l~~ ffi~~~~ -£l<($~~~I
>l~>!Jlfi;~ iSRT~ ffitj ~~~ ~~~ M~ 1£j<p ~ >!l~C~~ iSRT, ~~~
~~~~~C<ll<lllC~I~ iSRT:

0000 l!l~~ 1000
~~~~ ~~~ +o l!l~~ ~'5l~m -o ~~m~, ~ co) ~~~~
l!l~~ ffi~~ ;n_ ~l!l~~+0 l!l~~ -0 ~ ffi!l~~ ~91nl ~1 +0 l!l~~ -0 l!l~
'61fu~ft;~~~~~>lal>!Jl~~~9/mll

""ry
C)
ry

I
C)
ry
C)
ry



"·(t ~ -~~~'1~<f (2's Complement)

~~ fqru ~~~ ~ .£l<f~ ffi.~~ 1&1lti:i~I c~ ~ 91l~~ .£l~

R~~~~I ~~ 2 -.£l~ 9@~ (2'5 complement)~~ 15frr~~
ffi.~~~~~~~p~I ,£1~ ~~~~~ C<T ~~~ (<[i~~ (<[i~

~~~~~ ffi• ~~~1 ~~l~lcq~c<r ~ .£l~ <11~~1f¾ ~~~ c-t~m
~~.£l~ ~IC~<rlt <ll~~lf¾ ~~~~~~, ~ (<[i~~ (<[i~~~I

~'3!l1, RITT .£l~ <11~~1f¾ ~~~ fqru 11m1 ~ <Tt<P ~~~: 101100111 .£l~~
~~~1 -.£l~ 9@~ (l's complement)~ ~4t~ ~C~J<rlt 1 e<:p o fqru .£l<f~ o e<:p 1 fqru
~~~ :

~ ~~~ 10110011
1 -,£!~ 9@~ 01001100
~~~~ (<[j~ 11111111

,£1~ <ll~~lf¾ ~~~~ '3!l1, RITT~ ~~~I ,£1~~~ 1 (<[j~~~~~~~ '3!l1,~

~~l<liti~ .n, ,£1~~ 9 RITT ,£1~ ~~~I

11111111
1

...•
ry
C)
ry

I
C)
ry
C)
ry

100000000

~~ 8 ('3!ll,) RITT~~~~ ~~l<liti ~~. ~1~~~~~~~
~9ll"f¾" ~~~ 00000000 <ft~ I ~ .£lffl ~~~~~ 1~~ ffi.~~~ 8!i~~
~ (<[j~~~~~. ~1~~~9ll"f¾" C<T~ <ll~~lf¾ ~~~ 1 e<:p 0
.£l<r~ o (<p 1 fqru~~ (<ft 1 .£l~ 9@~Rnr) C<T ~~~ 9ll<f ~~~ 1 8!i~~ c;im
~ ~ ~ <ll~~lf¾ ~~~ ffi.~~~I ,£1~ ~"Gi ~~~ <f'1t ~ ~
~~~2 -,£!~ 9@~1

~ ,£1~ 10110011 -,£!~ Frrr• ~~ 2 -,£!~ 9@~~~ 9ll"f¾" :

~ ~~~ 10110011
1 -,£!~ 9@~ 01001100
1 (<[j~ 1
2 -,£!~ 9@~ 01001101

~~~91t"F¾", '3!l1, RITT .£l~ ~~~~01001101 ~ 10110011 .£l~ ffi•1
,£1~ ~~~ ,£1~ ffi.~~~ffi.~~~~15frr~ ~~~
~91l<f 1 ~~1~1cq~ .£l~~~~~~ c-t~ 91l"f¾"1 01001101e<:p~ 2 -
,£1~ 9@~~~~9ll<f :

~ ~~~ 01001101
1 -,£!~ 9@~ 10110010
1 (<[j~ 1
2 -,£!~ 9@~ 10110011



~~~~~~~ fu@ C~, '3!!<fi~ 01001101 <£l<f~ 10110011 ~ <£1~ '31IC~M•fG~

ffi~I

<£l<qj@<£l~ ~~91'1~ '3ll~lcq~ Rc<1b~I ~~I~ 2 -<£1~ 91@~ ~ <r@ 8l
~ <ll~~lf¾ ~~™~ ffi~~~, ~~ <ll~~lf¾ ~~~~ ~~~
~~~? C<l"R ~ <Tl<P 1001 <£1~ ~~ <ll~~lf¾ ~~~ (~~~~ 9), ~
~~cq~ 9lmT 0111 ~ <£1~ 2 -<£1~ 91@~ (~~ ~~ 7)1 '3[!<[i~ <£1~

~~~ <£1~ '31~ 2 -<£1~ 91@~ :

~~~~ 1001
1 -<£1~ 91@~ 0110

1 8li~ 1
2 -<£1~ 91@~ 0111

~~~~
1-<£1~91@~

1 8li~
2 -<£1~91@~

0111
1001

1
1001

~~~~91ITTT, ~~<£)~~~~~~~ 1001 C<fl+9 ~00<£l~ 2
-<£1~ 91@~ ~ Ollle<fl -9 ~ ~? m Ollle<fl +7 ~ 00 2<£1~ 91@~~

1001C<fl -7 ~ ~? <£1~ ~ C~ ~~~ <£1~ ~ ~ ~ ~I ~ ~

MSB ~ 0 ~ 1~ '!>l~C"1~ ~~~~~ <£l<f~ <ll~~lf¾ ~~~ ~ ~ C-f~I MSB
~ 1 ~~ ~~~ ffi~ <£l<f~ 1~ 2 -<£1~ 91@~ 00 ~~~~~ <rm
<!tC<l" I

<£1~~~~~~ ffi~ l9t ~ <r@ cq~~:

~~~'t: '31Ti,~~'t:
+610 = 0110 +8310 = 01010011
1 -<£1~ 91@~ 1001 1 -<£1~ 91@~ 10101100

1 8li~ 1 1 8li~ 1
2 -<£1~ 91@~ -610 10102 2 -<£1~ 91@~ -8310 10101101

~'t : 5010 C~ 2510 ~~~ 2 -<£1~ 91@~~~ <r@ Rem~ lifl-S I

~:
+2510 =
1<£1~91@~

1 8li~
2 <£1~ 91@~ -2510

+5010=

0001 iooi,
1110 0110

1
1110 0111

001100102
-2510 = 1110 01112
8li~ 1 0001 100h

8Ji$w'[ ~ RCT; 1 '31~ 'S~~ lW'I <£1~ ~ RC<lb~I ~~ ITTI

m '3lTi,~~~~ MSB <£1~ ~ 0, ~ '31~ ~~~~ <£l<f~~~ :

0001 lOOh= +2510~~~I

"'\,y
Cl,y
I

Cl,y
Cl,y



1,q

~'f : 2510 C~ 5010 ~~~ 2 -<£!~ 9@~~~~~~ 'ftlS I

~:
+5010=
1-<£1~91Bf~

1 Qlt~
2 -<£!~ 9@~ -5010

001100102
11001101

1
11001110

+2510 = 000110012
-5010 = 1100 11102
Qlt~ 1110 01112

Qlt~~~~~~ MSB <£1~ ~ 1, ~ ~~ ~~~ ~~I~ 2 -<£!~ 9@~
~~~~~~~~~~~~~C<@~~I

Qlt~ 1110 0111
1 -<£!~ 9@~ 00011000

1 Qlt~ 1
2 -<£!~ 9@~ 00011001

~ffi 0001100b = 2510~~ Qlt~ -2510, ~~~~~I

~.\!, ~ (Code)

.,..
ry
Cl
ry

I
Cl
ry
Cl
ry

~-~-~ C<!SIC\S$1 ~ (Concept of Code)
~~~~~c~~~ R,~r;1ai~ &lailc~I~ iSRJ~~~ c~1cat1ST ~
~1<1~~ ~cai-:r'.GR1!1 <rl1ST<r~ ~~1 <£1~ ~ c~1catc1ST~ <£1~ o ~~JfGc-:r 1~ f<lc<i&~I
~ 11~~1R1 ~~~~ ~ C<Ptc-tt ~~~~~~ ~1 ~~m ffi
~11~~~$M fflTif C>i~~~~~~~ C>i~~~
<r'f', "R, ~ <£1~~~~1~ c~c~~ ~~rn~~ ~cai-:r'.GR<r~o <£J<r~ 1
~~~~rn~~ ~cai-:r'.GR<r~ C<Ptc-tt ~~~91ml ~, ~1~ "R ~ <r'f'~
>i<lf<rl~<P~ ~~ <£1~ 0 <£l<f~ 1 <£1 ~~~~~I <r'f', ~, "R <fl~ <£1~
<il~~@c~ ~~~ 21Qi.~1c-:r C<Pti%~ ~ ~~~1 f;iv, <£1~ ~~ -:rrn-:rfG
~~~~1Sm~1

~-~-~ C~IC\S$1 t;ql~$1'l (Examples of Code)

~(BCD)
~ ~1~1cq~ cq~f-¼~ ~ f.!<PM >1<1>1~~~ ~ ~~~ ~ ~ ~1 <£1~ ~~~
~~~<fl ~Ca1<PijR<P~~R,~r,la,~~ iSRJ C>i~ <ll~~IBIC~ ~~
~~~I~~~~~~ <lM~IC~~ iSRJ <£1~~ ~9@~~~st~

<ll~~IBI ~~~ ~~~ iSRJ~ (BCD: Binary Coded Decimal) C<Pti%~ ~ ~~
~~I



~ 0 1 2 3 4 5 6 7 8 9
~ 0000 0001 0010 0011 0100 0101 0110 0111 1000 1001

.!I~~ .!I~~~~~ ~C\!JJ<fllt ~~ '6ll'41"tl~IC<I ~<II~~@~~~ ff
~I~XS~~ 0 c~ 15 .£1~ 16~ ~~~~ff~,~ BCD C<Ptti5 10 c~ 15 ffl
.!I~~~~~~ <r~~ff~ ;it1~ lOC<P <ll~~IBIC\!l 1010~~~
Cavf~ <Jrn ~ f<lf3ifuC\!l 0001 0000 .£1~ ~~~ I ~ BCD ~ .£1~~'t
cqxsm~:

457810 4 5 7 8

~ 0100 0101 0111 1000

~'t: 100100100110~~ca,~.£)~~~~~.~~~~?

~ : 100100100110 ~~~ <PBr ~ \5l~ <PBr ~ ~~ iSMJ R~~
~~~~I

~ 1001 0010 0110
~ 9 2 6

~~Pr~~Pr (EBCDIC)
EBCDIC (Extended Binary Coded Decimal Information Code) .!I~ ~~ C<flli%~ I
~.£1~~~ C<fSi"\5,~ .£1~~~ 256~~~~~ff~I~ R
.£1~~ .£1~~~~~~~~mt!<t mt!<t~ <J~fG~~

~~ iSMJ BCD -.£!~ ~~ ~~ .!I~ ~ ITT <flt~Rc, I 1963 .£!~~ 1964 ~
~~9P cqxs~~~-~~ <Pi~~ ~ <PBf ~9P ~ ~(\!JI I
~EBCDIC ITT~~ <Pi~ ~~~xs f<lt<lt,~I ff ~rn~'41 ~~
~~9P cqxs~ i&'Tlt'4\!ll .!I~~~'~ EBCDIC C<fll\Slt~xs~~~I

\bll"i~lf.ltsc~~,cp ~ (Alphanumeric Code)
~~~~ mt!<t mt!<t ~ ~'f', <J~fG~, ~~~~~~I 8T
C<flli%~nr ~~~ mt!<t mt!<t ~. <i~fB~, ~~~~ ff <JnT ~~
~H\5(-lBl<fS C<fSj"\5~ff~ I ~~~~~H\5(-lBl<fS ~~'t
cqxsm~1

\b!Jl.>i~ (ASCII)
ASCII~American Standard for Information Interchange <r~ ~~N~ ~91"1 .£1~ ~~
.!I~ '6ll'4<l>IH15C~Bl<fl C<fSi"\51 .£1~ ffi"!(JnJ<fS~IC<I ~~~~ iSMJ ITT ff ~rn~'4
.£!~~ 9l~<l~<fSIC"1~ .£1~~ff~I~~C<fSi"i5 ~XS~~'t .£1~~~
128~~~ ff <Jrn I .£1~ ~~ 32~ C<fSi"i5 ~~~ iSMJ ~ ff ~, ffl 96~
C<fSj"\5~~'~~ ~~~~, ~~~, <J~fG~, ~~ ~\!>Jlfq~ iSMJ ~

ff~I~ '.§lJl>if<ls ~ cq~~I~~ 16, 32 f<r~<qt 64 ~~~
iSMJ~~ ASCII-~ ~~l<liiim~~~~ ~~<PBf Extended ASCII­
~~ 128~~ ~l~l~IC<I~~XS~ ASCII~ .!I~~ 128~ W~C<fl~ C<ll<VIC~I

"'\ry
Cl
ry

I
Cl
ry
Cl
ry



~I~ ~Jl>if<r~~~ 32~~~-Bf C<rl\5 (0 - 31) ~~ 96~ (32 - 127)
~cq~~I

~3.4: ~Jl)IM5 ~

J'f~~ ~ J'f~~ ~ J'f~~ ~ J'f~~ ~ J'f~~ ~ J'f~~ ~

32 Sp 48 0 64 @ 80 p 96 ' 112 p

33 ! 49 1 65 A 81 Q 97 a 113 q
34 II 50 2 66 B 82 R 98 b 114 r
35 # 51 3 67 C 83 s 99 C 115 s

36 $ 52 4 68 D 84 T 100 d 116 t
37 % 53 5 69 E 85 u 101 e 117 u

38 & 54 6 70 F 86 V 102 f 118 V

39 I 55 7 71 G 87 w 103 g 119 w

40 ( 56 8 72 H 88 X 104 h 120 X

41 ) 57 9 73 I 89 y 105 i 121 y
42 * 58 74 J 90 z 106 j 122 z

43 + 59 ' 75 K 91 [ 107 k 123 {

44 ' 60 < 76 L 92 \ 108 1 124 I
45 - 61 = 77 M 93 ] 109 m 125 }

46 62 > 78 N 94 I\ 110 n 126 -
47 I 63 ? 79 0 95 - 111 0 127 Del

~~A(<!lSl'5 (Unicode)
$.~RC<PI\S ~ 9jTffi ~~~~~~ <£1~~~~ C<rl\51 $.~RC<PI\S
.Au"i.J~>ihi ~ <£1~ J'f~~ <£1~ ~~'1~~I 1991 ~ 24~~ RCTJ $.~RC<PIC\S~
~~ J'f~~'i 1.0.0~~ 24~~ RCTl C<T~ •mc'!l~(,~I 2020 ~ ~.'E.G,:;+<,,.u

13 J'f~~"l 154~~~ C~I 3.5~ <tt~c'!l $.~RC<PIC\S~ ~9@ cq~~I

~$.~RC<PIC\S~ Standard ~-fll~ C<T~ ~Cl!lJ<PGI ~"@iSMJ 000016 c~~~ 10FFFFi6
<£1~ C~l!l~ <£1~ J'f~~~~ (q(,m~I~"I (q(,~ iSMT~~, 0041i6 ~ ~~~
'A' <£l<f~ 099516 ~ <tt~c'!l ~ '<r' I ASCII -~ 128~ (1 ~) <f~ J'f~~ BP~<tt ~fbffl~
~I $.~RC<PIC\S~~ iSMT~~ ffl (65,536) ~ J'f~~"I ~~I~ 151tt~

C<T ~ ~ ~~~ fqrn ~~ ~ (~, ~91tR BP~<tt C<Pl~~I~) <IB1
~~~~~' CJ'f~(, <£1~ $.~RC<PIC\S J'f~~ ~ C~I 1~ l!ll$, ;rn
~-::>-<, ~ '8~~' c!l<I\Tl1"f-~~



cl>O

~~RC<tilC\S ~~~JIC~IC'41~~ c~~ <pTIT <l~~IC~~ ~C~lf@tc<ti~ ~~RC<tilC\S~
~~~~~I

~~RC<tilCIS~ ~~~~ iSMT ~ ~~ ~~, ~ ~ UTF-8 -!l~~
UTF-16 (UTF: Unicode Transformation Format) ~ >t<IC&rn ~~I -!l~ ~
~UM>tl~d,~~ iSMT UTF-8~Standard ~ qjR,,rnc~~"I ~~ ~ ~'Bf
iSMT D@ ~ ~ ~~~"! <Pm ~ ~~~~ UTF-8 11 8l ~~~
~~~~<pTIT I

~- C\ 1filt1l.:i ~"1C\9t<l111 'S l\sf'9iGl"1 l\s~l~)I (Boolean Algebra and Digital Devices)

o I 1 2 I 3

U•v~x

U+09

{ ...•
5 , 6 8 I 9 6 CIO Elf

if

!.

.I ?I a/l1~L1 0 ~l
~.9.~~~l.:i ~"1C\9t<l111 (Boolean Algebra)
~m ~-C<lfit -!l'4CIS!<l~I~ ~~~I~ -!l'4CIS!<l~I -!l~ ~~ -!l'4CIS!<l~I
8J~110 -!l~~ 1 -!l~ C>tt- {O, 1} Rm~ <Pm ~I ~~~~ ~C~ 9l1TII° 8J -!l'4CIS!<l~I~
~-!l~~ ~ ¥'41¥C'4 0 f<r~<tt 1 --!l~~~ ~C~ ~ -n, ~ '5ll~IUt~ ~~
"'41~? ~ f<p;11rn~ <ITT9lrn ~ R,f@t&l'4 ~C'4~RC'9ll~ '1@t iSf~~~~ -!l'4CIS!<l~IC<ti R,1%
<pTIT~~I

~-!l'4CIS/<l~I ~~~(operation) <rm ~I ~~~~(Complement), 1"1
(Multiply) -!l~~ QJt~ (Add) I C<lC~~ ~~ <Pm ~ 0 -!l~~ 1 fqrn~, -!l~ ~
~~~~l~~I!)~:

~~: o -!l~~1-!l~~ 1--!l~~o ~~~-!l~: o = 1 -!l~~ I= o
~~: 0.0 = 0, 1.0 =O, 0.1= 0, 1.1 = 1
~~: 0 + 0 = 0, 0 + 1 = 1, 1 + 0 = 1 I!)~~ 1 + 1 = 1

....•
,y
C)
,y

I
C)
,y
C)
,y



~ cq~ ~ ~9t@ cq~ ~i:i!CiS!<BII~ ~~ c~\!)~ 1~ 1 + 1 = 1 ~~ 8ll~ '31l~W·rn

~~'TGq ~~~ ~ (~~~ 1~ {O, 1} ~ RCTT ~~ ~~ ~~

<PilC~l~'3 ~~~I) 1~ \!ll~ ~~~i:i!CiS!<!~I~~~ @f~~~ '<lf?f-s O ~<!~
1 ~~~ J'f~~ ~~~~ m~~ ~~~~ J'f~~~,~~~~~~~I
~o ~<!~ 1 ~Ci:il~R<P ~~~~ c~1c.tiS! (O v ~<!~ s v) ~C\!l 91l@, '31~
<l'l~<!lrn '311Ci:11~~ ~<!~ '311Ci:11>;{'3' ~ ~C\!l 9ll@ W~<lt i:il~C<P~ ~!Jffi (False <It F) ~<!~ ~
(True W~<lt T) ~C\!l 91l@I

~~i:i!CiS!<!~I ~~~ ~~ ~~9R-f 1't ~<!~ :li<!C~ 8ll~ ~~I~

91l1'ttffl ~~~~~~~~~~ m~~I ~ f<l~I@~
~~~~x.y C<P xy~ @f~ <!ml

lr.1-lnl!<t; 1.0 + (0 + 1) =?

~ : 1.0 + (o + 1) = o + I = o + o = o

~.9.~ 1,lil~I~ ~9t9ftlU (Boolean Theorem)
'311~1cq~~~i:i!CiS!<!~I~~~~i:i!CiS!<!~I~ ~~ ~9t91l-IT~I~~~~91_~
<Prn<PfG He!, 01~ ~I ~ ~i:i!CiS!<!~I ~ {O, 1} ~ f?tru ~ \!ll~ ~

(Variable)~ ~<fl<!Bf O ~<!~ '31IC~<P<!I~ 1 <IPfnr ~~ ~9t91l-IT~~~~'t <Pm <!ml

.,..
ry
C)
ry

I
C)
ry
C)
ry

~ 9®~ (Double Complement) x=x
~9lij;q£~$l ~9f9ltviJ (Idempotent) x+x=x x.x=x

~~9f9ltviJ (Identity) x+O=x X.l = X

<Pi~ ~9f9ltviJ (Domination) x+1=1 x.O = 0

~~9f9ltviJ (Commutative) x+y=y+x xy= yx

~~9f9ltviJ (Associative) x+(y+z)=(x+y)+z
x(yz) = {xy)z

f<l~liSt-i ~9f9ltviJ (Distributive) X + yz = (X + y) (X + Z)
z(y+ z) = xy +xz

~ ~stR ~9f9ltviJ (De Morgan) x.y = .i +y
X + y = .i._y

~~9f9ltviJ (Absorption) X +xy= X

x(x + y) = x



1£1~ C<M ~ @91~ ~1~1cq~ ~ 1£1~*~~91_.f~ C<M ~ @91~
~@91~~~~~1 x.x= 0

~'fl~~~-: R~I\ST~ @91~ x + yz = (x + y). (x + z) ~~-t~1

~: \Sl~fq~ (x + y). (x + z)
=xx+ xz + yx + yz
= x+ xz + yx+ yz Idempotent x.x = 1
= x(l + z) + yx + yz
= x+ yx+ yz Domination 1 + z = 1
= x(l + y) + yz
= x + yz Domin at ion 1 + y = 1
=~M<~)

~'fl~'t: ~ ~~ @91~~~~~~ .@rnr~-f~I
~: 1£1~~x 1£1<r~ y ~~~~~ ~1Sm~ o 1£1<r~ ~~ >1<i'c~1t; ~~
<rt~~~~1Sm~1 ~C'!>J~tt~ ~ ~1c11q1~1c<1 CC'l"~~ 911"@1

X y x.y x.y X y x+y
0 0 0 1 1 1 1
0 1 0 1 1 0 1
1 0 0 1 0 1 1
1 1 1 0 0 0 0

X y x+y x+y X y x.y
0 0 0 1 1 1 1
0 1 1 0 1 0 0
1 0 1 0 0 1 0
1 1 1 0 0 0 0

x.y=x+y<~l x+y=x.yc~)

~~:~ 1£1CiC1ST<1~1~ c~\!)~ ~~ @91~~ ~1~1cq~~ 1£1CiC1ST<1~1~ @91~
c~~I (Hint:~x, y, z -1£1~~01£1<r~ 1-1£1~~~~~~ C<T~~
<flBr ~ ~~~ 1£1c1C\ST<l~I~ @91~ C~~I)

_,,.....,.........._~~-
\!>11~1(."{~ ""ll~ID'-:) >li~-f l!.)Ci(\ST<l~I~ ~~ C<fXt ~~~<fl@~ ~IC~~tt ~
1£1*~~~ ffl, ~ 1£1c1C\ST<l~I~ ~IS ~~I >li~-f 1£1c1C\ST<l~I~ ~
~ 1£1Ci(\ST<l~l('!>IS ~~ @91~~~ <fl@ ~~~~ <fl@ ~

ffl I ~~~ X, y l!.)<f~ Z 1£1~~~~<fl@~ 1£1*~ CC'l"~~ :

xyz+xy+x

1£1~~ 1£1~~l91~ ffl:
xyz + xy + x = xy(z + 1) + x = xy + x = x(y + 1) = x

1£1~~~~~domination@91~ z + 1 = 11£1<f~ y + 1 = 1~~I

""ry
C)
ry

I
C)
ry
C)
ry



~'11~'1: xyz + xyz + xyz + x_yz <!l~~"'l~fflt<P ~~I

~: xyz + xyz + xyz + x_yz

= xz (y + )0 + xz CY + 5')
= xz + xz ~ (y + y) = 1

= z(x + x)
= z~(x+x) = 1
~~1~~1 <-1-<l-1 1-.::>1-:01~ $_tc;iJ<PI?Rt'Sll'l1 "flC'5 ~~ c-;rt, RUT ~ltc;iJl&~I ~ ~~ cq~~

<£lc;iJC1S1<1-i:ll~ <£1\Stt<f <£1~ ~ <!l<f~ ~ <£!~~~~ 9lnIB'r <£1~~ >ilF<Ptc<r ~
~<P@~<Trnl

~.<\.~ ~-ffllc-:1~ {;91"91t1U (De Morgan's Theorem)
H~~ ~~S91~~. <£1~~ c~ 1% ~~ S91911qJfGC<P ~lc;iJlql~IC<1 f<lc<1&~I

ff~I~ <£lc;iJC\S1<1-i:ll'l1 "flC'5 ~ ~rn~ C<T <£1~~~ff~. 91"@~, ".i't
<!l<f~ C<Tt~I ~ 'f% ~~ >j_~f'GC\!l C'f~ ~~~ C<Tt~ 91"@~ ff~ C>ilG ~
~".i't~ Cc;iJ~ <Tm I '3!~~ C<Tt~ ".i't~~ ff <Tm I

X +y = X.j

<£1~ S9191WITT[ <£1~ ~~~~I C<lC~~ 91"@~~mm~ <PTil C<lC<PIC~I C<Tt~
".!'t~~ff <Tm \!ii$_~~~~ ffl,~ <£lc;iJC1S1<1-i1IC\!l oom~
~ ;rn- ~ I 91"@~<!l<f~ ".i't I

~~ <ffef~ 1% ~~~~ ffl~ 91"@~ C<lC<PIC~I ".i"lt<P ~ C<Tt~
~~~ 91@<f I 15[~~

x.y =x+y

~ <!l<P$_~IC<1 ~ ~ ffl ~ <£lc;iJC1S1<1-i1IC\!l ~ ~ ;rn, ~ ~ '3!~~
91"@~ <!l<f~ C<Tt~I '3!~~~ C'f~~~ <£lc;iJC1S1<1-i1IC\!l oom~~' 91"@~
'3 '1'tW~<fl 91"@~ '3 C<Tt~ I

~

...•
ry
C)
ry

I
C)
ry
C)
ry

\:I'll~: Domination s91~ x + 1 = 1 C<P ".!'t~~ ffl
~:x+1=1

~91ITXt9@~<PTil~~~m,x + 1 = I

1%~~S91~~<P@: x. I= I W~<flx.O = 0 (~I= 0)
x C<P <ffet~~ <£1~~ y~~~ffl:
y. 0 = 0 C<TfG Domination S9191WITTT~~I



~8

_..,_ • ..,..,..: Domination ~9t911-rrx.O = 0 Qlt~"fqrn~~I

~: ~ 91"tV't 9@9B<rf.mr: x.O = 0
f% ~~ ~9(911-IT~~ : :i + o = o
:i + 1 = 1 (~ 0 = 1)
<liq- :i C<P~~ ~~~ y fqrn~91-l ffl :
y + 1 = 1 ~ Domination ~9t~ ~~~I

~~~~~~t9t91tlu
<liq-'8 f% ~~ ~9(~ X '8 y ~~~ 01~ ~($!~ ~ ~ffl~~~ QJ
~~~~~~~I '31~~ f% ~~~ <!Ji9f<p l9t~~ :

~fl:X1 +x2 =:i1,:i2~~~~ X1 +x2 +x3 ... Xn = Xi·Xi·xi ... Xn

~ : X1 + X2 + X3 ... Xn = X1 + (x2 + X3 ... Xn) = :ii. (x2 + X3 ... Xn) = ...

~.'l.8~~ (Truth Table)
~ ~¢1C1&1<1~I~ 9@9B<r, Qlt~ ~<f~ 1~, ~~ ~ ~RJo~IC<1\ ~~ ~"ft <IT ~
~'8 m~ ffll X ~<f~ y <liq-~~~~ QJ~ 110 ~<f~ 1 ~~ ~~ C~
91ml~~~~~~~ <J\i;iJl<J>i;iJ 91l'8m <JM ~~ ~~ m~
ffll

X y x+y
0 0 0

0 1 1
1 0 1
1 1 1

X y x.y
0 0 0

0 1 0
1 0 0
1 1 1

~~~~~~~~~~9J:!, 91l'8m ~~<liq-~~~"It <rt~
fqrnp~~<Pm~~~~"ft <IT Ji!(/~~~I ~~~~"ft
c~~ cq~~<liq-~~~ (x)~~~~"It~~~ ~9J:!,~I
~~~~<liq-~~~~~~~~~ 22 = 4ffl1~~~~<liq-~ n~
~~~~~~ 2n ffll
,i,...,...;,,""II~: X. ()' + z)~<Ft~~~~"ftm~I

~:~01~~1

"'\,y
Cl,y
I

Cl,y
Cl,y



X y z (y + z) (y + z) X. (y + z)
0 0 0 0 1 0
0 0 1 1 0 0
0 1 0 1 0 0
0 1 1 1 0 0
1 0 0 0 1 1
1 0 1 1 0 0
1 1 0 1 0 0
1 1 1 1 0 0

e.s.e ~M<f ~ (AND, OR, NOT Gate)

~~ i3f~~~ ~rn~ e<r~ ~&Jt(9r·HII ~ R,R,'t'Glai ~cai~uf:lc~~ 1%1%- ~
~~~~~ ~IC&JltHI <Pm ~I~~&JC(9r<l~I~ C<T~~ <r~ ~ ~rn~
(9\m~, :!'t ~"<I"~ Qtt~) ~~ <ll'Q!<II~~ ~~ ~cai~'.GR~ c~ ITT <rm ~1 i3f*~ e<r
~cai~'.GR~ R,~1~>1 ~~ <ll'Q!<II~~ <rm <1rn ~~ c~ <IB11 ~ ~&Jt(9r<l~I~ ~1'
~"<I"~~1' ~ ~~~ {O,l} ~ ~ <rm ~rnNai I R,f~t'Glai ~cai~'.GRc:Jl1 ~~ ~
1
·-

11~'="" ~ <ll'Q!<II~~ <Pm ~I <IJ<l~lrn~ ~rnl(9rt~~ ~98:f~ <P@ ~~~~~
~c~IC<i1(9r f.p:ft~'t <P@ c-tlSm~I

~~&JtiSf<II~ ~ 2!RJ>~lt~ <ll'Q!<II~~ ~~
e<r~ ~cai~'.GR~ c~ "<l"1" ~ c~~<rm~
~~m 3.2 ~ c-t~wrr1 ~~ 9@~
~RJ>~lfG~ ~ NOT c~, :!'t ~ ~ AND ~"<I"~
QIT~~~OR C~I ~~ 9\m~, :!'t
~"<I"~ QIT~~~ C<T~~~ITT ~C~N&JI~
~~~~1~1cai~ ~~~ ~l~~~c~ c~fu.~~1
~ ~I NOT C~ ~<Pffl ~~ ~~
~ITT<P@I AND C~~1, 1 ~IS~~
~~~"<I"~~~~~ 1 ~c~ ~I OR c~ 1£)<f~ 1£)~N5f¾bl¢1 ('if],

~1' 1 ~IS~~ ~~i3[~~ C<T C~IC~lffl i3[~~ 1 ~c~~I~~~ c~~
~c~ <ffer <rrn't ~~~ c~~ <P@~ e<r~~ R,~t1ai ~cai~'.GR~ ~

-{>o- :[)- =D-
ORNOT AND

fw:r 3.2: NOT, AND ,i.m OR C'iflJ

.,..
ry
Cl
ry

I
Cl
ry
Cl
ry mi 3.3 : ~~~AND 1£l<T~ OR c~ mi 3.4 : m~~ AND ,£j<f~ OR c~



~ ~~ ~ ~~ AND c£l<f~ OR c~ <P~~~~ c~ (<Wt ~~ AND

c£J<f~ OR c~~1 1~ ~ om, ~~~ ~ c~~ c~~~~
c~ C<ffit ~~~ c~ITT~~1

c£l~~ NOT, AND ~ OR C~~~ <PBf ~~~ ITT <PBf c£l~ <lJ<l~l~ffl
~c-f:fl

lP.-r:h
\:l"lll°{~: RD, cq~ >ilr$d,~ ~1' ~~ 1 ~~~1' ~~? c£l~~~
~~~~ fqru~1'~ X c£l<f~ y ~~~1'~?
~ :~~cq~Wft I

1

1 1 x.y+xy

iSi.tl~-iel't: (x + y))' >ilr$GfG~I
~: 9llV'@~ cq~Wftl
X = 1, y = 0 ~~1'~?
~1,: (x + y)y = (1 + 0)0 = 1.1 = 1

X

y (x+y)y

iSi.tl~W-i: x(y + i) >ilr$Gffl~I
X = 1, y = 0 Z = 1 ~~1'~?
~: 9llV'@~ cq~Wftl
~1'
x(v + z) = I(o + 1) = o(o + o) = y+z

"'\ry
Cl
ry

I
Cl
ry
Cl
ry



G'tl~~1·'1' : X (y + i) >II f<lsr;fr;~~ >mfqt ITT <Rf I
~:~~cq~~I

X y z X z (y +i) (y +i) .i. (y + i)
0 0 0 1 1 1 0 0
0 0 1 1 0 0 1 1
0 1 0 1 1 1 0 0
0 1 1 1 0 1 0 0
1 0 0 0 1 1 0 0
1 0 1 0 0 0 1 0
1 1 0 0 1 1 0 0
1 1 1 0 0 1 0 0

G'tl~~'f : R>.:i\SfC--1~ R,~~ ~~~ "~"
~~~~ RC<1b--ll ~ ~ ~~
~~ >rrf<lsr, ITT <Rf I
~:~~cq~~I

~~~~~~ c~~~ ~~
~~1~~~9J[,l.
~\:1'11~: ~~~ ~~~~~ ~~~ fqrn ffiraf't~ fit\S I 15[~~~

~1¢11C--ll ~ Ql~~~~ fqrn ~IC¢11&1 ~~~~~~ Ql
~~~~fqrn c>®fqrn ~1¢11C~~I

~ : ~ ffl ~ ~~ ~ffl >tlf<lse&~ ~~9j_1, X ~<[~ y, ~~ X f<r~<fi y ~~ ~ 1 ~~
~~~~~<!~ ~~ ~ 0 ~~ i3l<r~~I~~~~~
~l~lcq~ ~~~<1~1C--l~ iSMT~9J[, F ~~~I ~IC¢11fG~ F~9J[, fqrn~
~9l"ITTl" i5!~~ ~~ F ~~ ~ 1 ~~ ~IC¢11fG ~ ~~ F ~~~ 0 ~~~~ <lie<II
~~ ~~ i31<r, ~ ~ ~~ ~IC¢111t ~ 15[~~ x = 0, y = 0 ~<[~ F = 1 ~fr; ~~
~~~~I~~ C~ 1:1~~~~~~~~I~~~
c~~ Ql~~~~~~~~ c>rt,t ~\Sm~ : x = o, v = 1 f<r~<li x =
1, y = 0 ~<!~ ~~ F = 0 ~C~ ~ (i5!~~ ~IC¢11fG ~~~I) ~~~ i5!t@l
~ ~!4J C91CTT C~I~~ 0t<f~ x = 1, y = 1, ~~ ~<1~1C--l C~~~ x =
O,y=l f<r~<lix=l,y=O ~<1~1C--l~ ~~~~~~,~F-~~~\S O c~
1 ~c~~1 s ~~ ~ ~~~~ f3lc>tc~~ q~~ ~<1~~~~fr; <1l'Q!<1l~.:i ~
iSMT ~rnl\Sf~~ >tlf<ls&fG cq~~I



~ t. I
xy+xy

y
W<!r 3.5 : ~~ f>i c:>'Gc~~ ~~'lt <£1<1~ ~~

~.C\.\h >t,(@r~--1 C'tG" (Universal Gate)
>14'1S!-tl~ c~ ~ICi;ijlt,~I ~ ~$f ~l~lcq~ NANO ,~:r<l"~ NOR cm-~~~ ~Cl!l ~I

<£1~ c~ ~~ c~ C<l"t<ITl ~ 8J NANO c~ ~ NOT-AND .qi AND cm-~~
NOTI ~~~ \.£1~ AND cm-~~ <£1~ NOT c~ Nm l~ <r@~ NANO cm­
~1' 9fl-sm Wfll 3.6 ffi NANO cm-~ >l'G1~, ~ <£l<f~ i;ijJ\st(,:pi;ij l~ cq~~I

X y x+y

0 0 1

0 1 0

1 0 0

1 1 0

;~ ;~
;~y :~+y
W<!r 3.6 : NAND cm~~'lT, ~ W<!r 3.7 : NOR cm~

<£1<1~ 01futc<1>01 ~9f ~'lt, ~ <£1<1~ 01f%tc<1>01 ~9f

<£l<P~~IC<I NOR c~~ OR cm-~~ NOT c~Nm 9l½l<INSl!l <rm l9f 1 \5BI~>l'G1~
~ <£l<f~~ Cffl° l~ 3.6 ffi cq~~I

~ <£1'1CIS!<l~I~ 9@~, 8Jt$f -s '1_'t \.£1~ ~ ~~I ~ ~~ ~~ <r@
cq~ ~rnf¾i;ij 8J 9®~ -s 8Jt$f ~~.qt 9®~ -s '1't <£1~ ~ ~~~

<£1'1CIS!<l~I~ 8J~~<Pm~I~~~~ R,fZstt;l'1 ~C'1<P~~C-$1~ C<JC<PIC~I
~~~~~cm-~~ c~ Nm <lltii<II~~ ~I ~ ~ c~~ NOT

<£l<f~ AND~~ NOT <£l<f~ OR~ 11 NANO c~ Nm NOT <£l<f~ AND~ c~ ITT <rm~
~11 NOR c~~ NOT <£l<f~ OR c~ ITT <rm~ l!ll~~ NANO <£l<f~ NOR c~
>14'1S!-tl~ (Universal) C~~~I

~~11 NANO c~~ <r@ NOT c~ <£l<f~ AND c~ ITT <rm <£l<f~ 11 NOR c~
~<r@ NOT C~ <£l<f~ OR C~ITT~~ cq~~I

~ NANO C~ Nm AND
c~ <£l<f~ NOR c~ Nm OR c~
ITT <rm~I

....•
,y
C)
,y

I
C)
,y
C)
,y



-£1~ ~ ~c.tl'GI cq~,

~~~ NAND c~ fqrn OR c~
-£1<1"~ NOR c~ fqrn AND c~
ITT~("f~I

X y = x+y
=x+y

- - - -x+y = x.y =xy

~ 3.10: NAND c~~ OR c~ <ll'(g<IJ{l<j <!l<f~ NOR c~~ AND C'i"W <1l'<!Ml~i1

-£1"<11TIT ~ 1~ NAND ~~ 1~ NOR c~ tqrn 8l~ -£1<1$~ ITT <P@ >i<llST-tl;i c~
~("!~I

.....,,
\:l"I~: 151IT~~"f cq~ x.y + xy >ilRSI,Jt 1~ NAND c~ -£1<1"~ 1~ NOR c~ tqrn
ITT~I
~:~151IT~~-rn~ -£1<1"~ -£i~~"f NAND XS NOR c~fqrnITT~~
~~1F<rrn~~ 8J -£1~~~ R,~~1c<1 ITT~~1~~~ C<lfxt

c~~~~~~~c~~~l~<P@~ITT~~
~~~<P@ ~ c~~ <P@ 1Ri>i'il~~ITT~1

:Xy+xy
X

--x+y=xy=xy

y

x+y=xy=xy
~ 3.11 : ~l1. NAND c~ <!l<f~ ~l1. NOR c~~~ '1_9T5f~

fflfl:91R"ti!~C'ff.1~(;;9f9i1'i)? v-- = -=t:D-

.,..
ry
C)
ry

I
C)
ry
C)
ry

~.9.9 MC"M "11G' (XOR, XNOR Gate)

R,f?!tr,1&1 ~C&l<fi~~C-$1~ ~~~~
~ '6ll~lcq~ <1l~;i1f¾ ~~~ 8rt~-~~
~~I -£i'q)~ <11~;ilf¾ 8rt~ -£1~:

0 0 1 1
+O +1 +O +1
------
0 1 1 10

XOR Cffl~~91
X y xffiy
0 0 0

0 1 1

1 0 1

1 1 0



~00

1 -<£!~~\!il 1 -<£!~ Qli~~RT,<£!~, <£1~
~911V"rn f<lr,fflc.qs~ Qli~ <£i<f~~911V"rn
Gr.1'¥.:u ~ 9trn ~I ~ ~ f;mr
~ ~911\!l'!l m~ ~ fflTIT 1~ Qli~
~ f;mr ~IC'ilb~I ffll ~ ~
1f21~1c~~ Qli~ 1+1 <p@~ o ~ ~, 1
~1 ~ 1f21~1 c~~ Qli~ ~ ~ c~
AND C<P ~ <II~~@ C<Ttt~~~ ffl Wi!T 3.12 : XOR Cffl~ <!i<f~~

~I <ll~~lf?I~ C<Ttt~~~ iSMT Exclusive OR <ft ~~"C'>H9t XOR ~ ~lc~.qsffl ~ c~
~<Pm ~I <£1~ c~~~~ <£l<f~ ~ 3.12 WQJ cq~~I >i~\S11!llC<I W <Jl1l

XOR c~~~~~~~~ 1, ~~~~~01 X-OR c~~xy+xy,
~<£1~~<p@~~~IS I

R,~&1'1 ~(Pl<qSijRC-$1~~ iSMT XOR c~ ~1a,1q1~1c<1 9lt1Sm <Jrnl ~~~~
~C~~~ <p@IS XOR-<£!~~ <11-Ql<II~~~ffll

~rnl1S1~~~ c~ ITT <rm~~~~~

NOT C~IS ITT <Pm ~ I ~~ X-NOR

c~ ~~I XOR c~ ~~ ~
<£1<1'$ NOT C~ <WICTJ X-NOR ITT <Pm ~
~IS C~ ~~:i./Jt .qs~IC~I~ iSMT 9l1V"rn ~
cq~ ~91lru <£1~ a,~.qsffl 9lt1Sm~I

C<lC~~ NANO <£l<f~ NOR c~ >i<l"\51~~ c~~
~ C~~ ~ <p@ 1~ NANO '3f~ 1~
NOR C~ ~ <p@ X-OR '3f~ X-NOR-<£1~
~ <11-Ql<ll~H <Pm ~I >i<l"\51~~ C~ ~

<p@ AND '3f~ OR C~ <11-Ql<ll~C~~ ~~

~~~~ cq~ ~rn~a, I <£l<frnr

~ NANO <£l<f~ NOR C~ <IJ<l~IC~~ ~
cqf~~ iSMT ~C~l\51~~~ITT~I

X y xffiy
0 0 1

0 1 0

1 0 0

1 1 1

X-----1
y I I L

xy

xy
~ 3.13 : X-NOR C~~ ~cfi, ~

<!I<!"~~

""ry
C)
ry

I
C)
ry
C)
ry



ts'tl~1l'f : 1~ NAND <!l<f~ NOR C~~ <P@ X-OR 00~I

~:~iSflf;r X-OR cm~ X)' +xy 1~NAND C~~ <£1~~00~~
~~~~~<P@~
C<lt~ (+) (<p~ ~"I (.) ~ X~

~ ~I ~~ ~~ y
~ ~ ¢1~(<p~ ~ ~ ~
l!ll~~~~ 9IITTf :

-====::::-xy + xy = (xy + xy)
~~~~~~~~ X

<P@C<lt~ :!_"I~~~~ y --. _, ----1
~Q'®~:

--
= X)',X)' ~~~~

<!J<l"l"@ ~ >tlf<fsr,Jt ~"C<P ~I ~ 3.14: ~l1_NAND c!f<I~ NOR C~~<P@~ X-OR ~

(~ 3.14)
<!J<p~~IC<l 1~ NOR~<P@ X-OR 00~~ X)' <!l<f~ xy -<£1~ C~l!l~<rl~~ :!_~
~~~~~<P@8ltt~1~~~1

-- --
xy +xy = (x),) + (xy) ~~~
= x+ y + x + )'~~~~
= x+y+x+.v
<!J<l"l"@ >tlf<fsr,Jt ~"C<P ~ <ltt<f I(~ 3.14)
.,,,.,_,

...•
ry
C)
ry

I
C)
ry
C)
ry

~"ti~ : 1~ NAND <!l<f~ NOR
~<P@X-NOR 00~1 X

y
~ : ~ ~~ @ql~~c~
~1~ NAND ~ <P@ X­
NOR 00~ 91mfl X-NOR <£1~

~ ~: xy+xl ~
~91Bl<1Nll!l ~ ~ ~~ ~ X

~~~: y
xy + xy = xy + xy ~
~~
<!J<l"l"@ ~ ~~ ~ ~ <P@

C<Tt~~"l 1~~~1

= xy.x)'~~~~
<£l~ >t I f<fsr,r, I ~"t<P ~ <ltt<f I

(~ 3.15)

~ 3.15 : ~l1_ NAND c!Ff~ NOR C~~ <I>@ ~ X­
NOR c~



l!l4~~1c<1 1~ NOR ~ ~ X- NOR ~ ~ ~ xy l!)<f~ xy -\!l~ (~\!>~41~ ~

1~ f% ~~ ~~~ C<T11~ l~ ~ ~I X- NOR I!)~ ~ xy + xy
~911'¾<11%\!l ~~ 91"f¾"~<rm~~~:

xy + xy = xy + xy ~ 91"f¾"~ l!l~ f% ~~ ~~~ QJt~ '1C~ l~
~~I

= x+ 5'+.x+ Si 1%~~~
~ 91"f¾"~~~~ (f'f~~ :

= x + y + x+y~ 91"f¾"~I l!l~ >ilKlGfG ~~~~I(~ 3.15)

,..,...,..+, .'=).,."' 1:1--11.~·1\STif (Encoder)
~ l!l&JC\\3r<l~I ~ ~
fQ,f@tGl&J ~t"14~R-$1 '5llt&Jlt7~1 ~
m I!)~ ffl ~ ~ c~
'5llt&Jlt7~1 <Pm ~I l!l~ ~

l!l~C~~~~<Pm
~ ~ ~rnl\\3r~~ nc..h=

~~ '5llt&Jlt7~1 ~I ffl~
e<r '5ll~itt·rn ~ ~rnl\\3rt~
'5ll&1ll-tl~lc<1 c~ ~ ~ l!l~
~cm-~~~,~~~
~~ ~ ~ C41C~l~IC<l
~~~91l'3m~I

~9% ~9%
Ao A1 A2 A3 A4 As A6 A7 02 01 Oo

1 0 0 0 0 0 0 0 0 0 0

0 1 0 0 0 0 0 0 0 0 1

0 0 1 0 0 0 0 0 0 1 0

0 0 0 1 0 0 0 0 0 1 1

0 0 0 0 1 0 0 0 1 0 0

0 0 0 0 0 1 0 0 1 0 1

0 0 0 0 0 0 1 0 1 1 0

0 0 0 0 0 0 0 1 1 1 1

l!l~C41151~ '3 N,C41151~ l!l~ ~
fQ,f@tGl&J ~I l!l~C4115IC~ ~'15 Ao A, A2 A3 A4 As A6 A7
~o~r=<t m~<>tl':- 111111111~c..,,c."1 ~11.'l· 1.'l-1 4rn4 ~"!·;."
~ l!l<f~ I!)~ ~'15 ~~ C<T
~ I!)~ Pf~ fqrn
~~Fl\!> <rm ~ <~*~ 1~ ~
&Jl~~fG~ ~ 1 ~ ~~ 0) I
~ ~ &Jl~~fGC4 ~~Fl\!> <Pm

~ ~ J'f~~ l!l~C4115IC~ ~ 316 ,Cl I I =~;,+ ,n,ro ,Cl'?= .....+-,Q,._, f¾ ~ ~,;,tri:- II]~ , : --,"!~<!' Ii::) ~'!1'!1 ·,~,..... •11.,.•11 --,-.,, --,'<_ ·,~,..... "11"11•1
<11~~1 . J'f~~ 1~c..,,c."1 '='111:?l'·;_w
cq~ ~I ~ <li<P ~~~

~~(Ao C~ A7) l!l~~ &Jl~C~~ C<T~ 1!1~~'15 Cl-t'3m~1 ~~~
(O C~ 7) ~'15 Cl-\'3m~~ \\3rl~IC~I~ iSMT~~~ &Jl~C~~~ (00, 01 l!l<f~
02) I ~ ~~ l!l~ ~ ~'15 l!l<f~ ~ ~~ l!l~C4115IC~~ ~ ~~ <ft )i!(/
~~~~ (~ 3.16) I ~ : A2 ~'15 ~ Pf~ Cl-t'3m~~~~

""\,y
Cl,y
I

Cl,y
Cl,y



<ll~~lffi 010 <qt 2 ~~~ ~ f<r~<qt As ~9ffe~ Pr~ cq-sm~~~~ <ll~~lffi
101 <qt 5 ~~~ ~ I

~~~<jfq ffl.qs~IC<I Cc'f~ ~~~~~~ITT~ <:m$-s ~~I
~~~~ '!>l<lSICi:i~~ c-t~ ~, o,~ 1 C~ ~ <l"~ A1, A3, As -£1<1~ A7
~~~9ffe 1 c-tm~I~~~~, A1, A3, As -£1<1~ A7~~-£1~
OR C~ ~~ ~~ ~~~~ ~ -£1<1~ ~~9ffe ~ o, I .£1.:P~~IC<I ~ 91m" 01
~1~ <l"~ A2, A, A& -£1<1~ A7 ~~~9ffe 1 c-tm~I~ -£lffl OR C~
~9ffe~ A2, A3, A& -£1<1~ A7~~~~~~~~9ffe ~ 01 I .£1.:P~~IC<I A4, As, A&
-£1<1~ A7 -£1~ OR C~ ~~~~ ~~~~~~9ffe ~ 02 I (mi 3.16)

~.£1~~~~ 8 (13!TI;) ~9ffe -s 3 ~~ .£l~C<lSl15IC'l1'l1 >11f<lst;ft; ITT~
91ITT"I ~~~~~ cq~ 91ml A2~~9ffe 1 c-tm ~~~ <ll~~IBI
2 ~~~ 9IITT f<r~<qt A7~~9P 1 c-tm~ <ll~~IBI 7 ~~~ 91ITTI

~ :~~c-t~~ Ao ~9ffe~~~~ >!lf<fst;ft; ITT~I .£1~
~~?

~.C\.~ f\Sc,qsl\Sl'!il (Decoder)

N5C<lSl151'!1 ~ .£l~C<lSl15IC'l1'l1 ~ ~~ <lSIIST~t ~I .£l~C<lSl15IC'l1 ~ ~~
Pr~~Jli:iC<lS .£1~~~~ <ll~~IBI ~~~~~~I N5C<lSl15l'l1 ~~ <ll~~IBI
~~~~ c-tm ~~~~ ~~~ i:il~~f&C'!> .£1~ Pf~ 1 c-t-sm ~, ~~ 0
C~ <l"rnl ~~~~ ~~ N5C<lSl15IC'l1'l1 ~~"ft <qt Ji~~~ ffll
~ ~' .£l~C<lSl15IC'll C<l"~ ~~9ffe ~' N5C<lSl15IC'l1 C>l1't ~ ~9ffe ~ -£1<1~
.£l~C<lSl15IC'l1 C<l"~~~9ffe~ N5C<lSl15IC'l1 ~~~~9ffe~I Ji~~~~~
~9ffe~ (Ao, A1, A2) -£1<1~ ~ ~~~9ffe~ (Qo, Q1, Q2, 03, Q4, Os, Q5, Q7) c-t~
~(mf 3.17)1

-£l'ffi<r ~ <lS-i:IIC~l-i:1 ~
~<Pl~~~
~~ C>l1't ~~
~~~ \!ll<lSICi:i~~
9trn<l I UR~~ .£1~ Qo C~
Q7.£!~~~9P~
~.£!~~~~
~~~~~AND
c~~~~13.17

,;; ~ >11f<fst;t;1 cq~~
1' ~C\!l)<pft; ~ ~~ AND

i C~ Ao, A1, A2 .£1~ Pf~
ry

~~ ~~

A2 A1 Ao Oo Q1 Qz Q3 (1 Q5 ~ Q7
0 0 0 1 0 0 0 0 0 0 0

0 0 1 0 1 0 0 0 0 0 0

0 1 0 0 0 1 0 0 0 0 0

1 0 0 0 0 0 0 1 0 0 0

1 0 1 0 0 0 0 0 1 0 0

1 1 0 0 0 0 0 0 0 1 0

1 1 1 0 0 0 0 0 0 0 1



~08

cqm~~~~~.~~
~ NOT C~ ~ <PBf
~ <PBf I 8nR- ~!1,/,f
~~ iSi";u Ao, A1, A2

Pl~ (0,0,0) ~ AND

C~ c-fm ~ ~ Oo
~~ 1 ~ ;rt1 ~
iSftR AND C~ ~~ 1

C91D5 ~ ~~ ~ 1 ~C'!l
~I ~ Ao, A1, A2 .£1~
Pl~ (0,0,0) .£1~ ~~fGC<P~
NOT <PBf c-fm ~ ~
~~ 1 ~. ~
~<Pm~IWP~
Cb ~~ Pl~ C91D5
~ ~ iSi";u RITT AND

C~ ~~ ~~ (Ao)
NOT <PBf ~ 11fG ~
~~I \!J<P~~IC<I ~ <Tm
Q7 .£1~ iSi";u R~ AND

C~ Ao, A1, A2 .£1~
Pf~ ~ m l, '!ii~ ~ 3.17: NiC<t>IISIC~BI ~~<ll"&<ll~WHI ~ ~C~liSt-ih! ~

C<PIC~lfG~ NOT ~~
~.~c-f1Sm~~1~~~1~~<rm~.~~~~
~~~ >i I f<ls'Gff; ~ ;rt'3 I

~.'l.~o "§IJl\5111 (Adder)
~ .£1~~ c~ fqru ~ <rm ~ .£1~ R,R¼'Gla, >ilf<lsc'G~ <fl"~ ~ ~ <II~~@
~~~ C<TT-;f ~ 91ITTI ~ ~C'!>l~C~ ~ C~ C<T >iffl<P~IC<I <ll~~lf¾ ~~~ C<TT,;f~
~2JrnliSrC~ ~ .£1~~~<PBf f<m:rt-;f, :f_'t \!J<f~ ~,;f~~I

X-OR~ C~ 16llC'41tJ~I ~~~ <ll~~lf¾ C<TT-;f 1 + 1 =
10 ~~~ <IC'4f¼¢!1 ~ .£1~~~~~ C<TT~ \!J<f~ ~
~ (~IC'!> ~) ~ <pJ@ (carry) I C<TT~~ X-OR c~
tqru ·1Mm <rrn ~ <pJ@ ~~ 91t'3m <rrn ~ ~~
16llC'41t,~I <rm~I ~~~ .£1~ AND c~ fqru 91t'3m~
91ITTI~~ .£1~~~~~ .£1~~ <ll~~lf¾ C<TT-;f
Rffif~ fqru C91D5 9ll"@ (~ 3.18):

X y s C

0 0 0 0

0 1 1 0

1 0 1 0

1 1 0 1

"'\ry
Cl
ry

I
Cl
ry
Cl
ry



l!l~ ~ >il~C&~ ~ ~ ~ l!l"i5hl, <Prn't l!)fi, 9l~®t <11$.~lf¾ X~D- s
C<!tt~~ ;rn, l!Jfl, ~~R~~IC<I C<!l~ ~ 911"@1 ~~ ~91 Y+.--i
c~~~~ 1 ~ l!l~\5~ C<!l~~ 911"@~1 ~
<11$.~lf¾ C<!tt~ ~ ~ C<!l~ ~~IS ~~ l!l~ ~~~
~ C<!l~ c~~~~~, '5~~ ;rn, ~~ C<!l~
~~~c~ 911"@1 f;iu, ~ <11$.~11"¾ ~~~ C<!l~ cq~
~I

~~ ~
1001101
1011001

10100110

~IS~~~ C<!l~<flm~~~~~ cq~~
~~~~~91(~1~\!)~<rec,~~~
C<!l~ <flm~I~'61~J~IC<IIS ~ 91mf, ~J%<11~$.~~
~ C<!l~~ ~~ ~91~~~~~0 I~
\!)~~ X, Y \!)~~ CiN, \!)~~~~~Ji~~~
~ 91mfl (~ 3.6) \!l~ X, y ~ <11$.~IBl (<!tt~ ~
~~~~\!)~~ C1N ~~~ ~91(~~~~~1
Ji~~~'1_1, ~' S l!l~~ Cour I S ~ ~~ C<!l~, Cour
~~~(<@91B@~91CiN~~~I

C

~ 3,18 ; X <!]~~ Y i!)~ ~

m C<ll$'f~~~
l!l~~~l!l~~l!l~
~~ <ll'<!l<ll{IC'i~ ~

~ rn I <sT:;'i {I ~

C6Wf 3.6

X Y C1N

~9P ~9P
X y CIN s Cour
0 0 0 0 0
0 1 0 1 0
1 0 0 1 0
1 1 0 0 1
0 0 1 1 0
0 1 1 0 1
1 0 1 0 1
1 1 1 1 1Ii~ C&RCci~ ~~

~ (q~ ffl X, Y \!)~~ CiN -\!J~ ~~~

~~~ l!l~ c~~~ ~~ C<!l~ (S) l!l~~
~~~(Cour) ~~~ 1 ~C~ ~I
R,c~IISIC~~~~~AND c~~'1_1,
1 91TIS~ ~ NOT c$ ~ ~'1_1, ~
~C~~I~, l!l~IS~~<I~ l!l~~~'t~
91mfl 3.19 ~~ >il~&ft, ~I<P cq~~I
'61l~lcq~~'1(; ~ (S l!l~~ Cour) 91l1S~~ AND
c$~QRC$~\!l~~~~I ~
~l!l~ i3f<l1<p ~~~, S l!l~~ Cour ~
~I!)~~m ~IS CouT -l!l~~ >il~&ft,
~ci~l1i:1~~1C<I ~~? ~~~~'1(; AND
c$~~~~~'1(; C91rn C~?

Sl!l~~l~~~INPUTl!l~~~c~~

~ 3.19:~OT~~~
"'''""'"'-'" ~~ l!l~~

~-::>8, ~ '{3~~, l!l~-~~



<£l4~~1c<1 <PT@ '3il~d,'!1 ~ Cour <£l"'l1" m~~ <£l~:

'ouT = xyCm + :fyCm + xyCm + xyC1Ni
~.£l~~<PBf.£l~C"'f~~I~~~~~~~.m~<rm~I

"ouT = xy + yc,N + xc,

ts'tl~~'1: s .£l"'l1" ~~~~ c~ Nm~IS~ <rm~~I ~CouT -.£l"'l1"~~
~IS~ <rm~I~W~IS~ <PBf 01~~?
~:~A + A = A, ~1~~~m xyC1NfG ~~~~C~J4Gl'l1 mt!<t ~~
~91mf:

Cour = (xyCnv + xyCu.;) + (:fyCuv + xyCuv) + (xJiCuv + xyCu.;)
.£l~~.£l~ >l11&1IC~ 9lmf

Cour = xy (c,N + c,N) + yc,N (:f + x) + xC1N(5i + y)
~A+ A= 1,~~~ 9lmf: CouT = xy + yc,N + xc,N

01~~p >11F<fit;fG~~~ c~ ~ ..£lf'G~~9P~,~~ITT
~<PBf 01~ 91ml

11f'G RG ~~ ~ <£l~ >11F<fit;f'Gc.qs ~ <£l~ <Wrl
C~C41C~I >l~J41'!1 ~~~ RG ~~~
~' ~ ~t~J.qsf'G ~ ~ ~ .£l~ p >if<fit;f(;
~~~~~p >ilf<fiGf'Gt4 <£lffl ~
ISM~ Nm cqf~ <£l~ 11 ~9P <£l<f~ ~9P
~~ 01~~I ~ ~ .£l~ <11~~1Bl
C<ltt~~~~~l.£j~~~~~
~ ITT~ ISM~~~ <PBr 01~~I (~
3.20)

~~. ~~ ~ ISM$af C1N1 = 0 <rm~ ~~ 11f'G R(;
~~~~~~~~9t c~ ~ C1N ~
~ ;rn I ~~ C<T, ~ R(; ~~~~ ~~
>ifb4~1C<l 01~~~~ CouT -.£l"'l1" ~ ~~
R(;~~I

C1N1 =o

X1 IY1------'...______JI

511----

x,c", I
Y2

t--- 52

x,c", I
y3

"'c,,, I
y4

~ 3.20:mr ~ C<Tt'>I ~ eicmiS!Zihi
~~~ffit~ ...•

,y
C)
,y

I
C)
,y
C)
,y



~.C\.~~ Gl~r~l$1 (Register)

~ ~~'1 ffl 8l ~~~~~~ ~C~J<PfG~~ ~~~~
ITT ~~"t ~~ ~ Pf~ cq-sm ~~"t ~~ ~ Pf~ ~1
~~~Pf~~~ ~~~R~l>iC<ll'i'!J~~~I

X y Q Q
0 0 1 1

0 1 1 0

1 0 0 1

1 1 0 1

1 0

~ 3.21: <.!l<t>ffl "ijf~9Rf~ <.!l<f~ ~~~~

~ '6ll~lcq~ ~~ ~~ ~~ ~~ ~ ~~~"t ~ ~.~~
~<IB'1~I ~~~ ~~ ~~ >ilf<f,d,~ <r~~ 8l~ ~~ ~1, ~~
~~ ~l~f'GC<P ~~~'1 <rm ~I ~~ ~ >ilR,t;c<P <IB'1 fir~9tl 3.21 ~ ~~
fir9lm~~ cq~~I ~~Q ~~~1,~<T~ Q~9B<rl
~~~ ~~ fir9t ~~~ ~~ <ft ~!J./ cr,f<la,fG Cc'f~ ~ ffll NANO C~ iSMI

C<lC<PIC~I ~~ ~1, 0 Wf~1, 1 ~I ~I~ ~1, x ~<f~ y ~ <ffef O ~ (~~~
~~~~ C<A) ~ NANO C~~1, Q ~<f~ Q~~~ 11 ~~ C<lC~~

~~Q '6l~Jf'Gc<r Q~ '6lf;~~ ~ 151~~ ~~ 1 wr '6l~Jf'Gc<r ~ o ~c~ ~.

~~ 1 ~,sm~ ;;rn1 ~I~~ ~~ ~1' X ~<f~ y~<r~ ~~!J,/ 0 <rm

~ ~. 151~~ ~w ~'tt<!l'i'!J ~1' ;;rn 1 ~ x = o ~<T~ v = 1 wr o ~<T~ Q~1' ~
~~<T~ 1 ~<T~ o ~ 1 ~ ~1' x = 1 ~<T~ v = o wr ~~ R~ <lJl~~,

151~~ '5~ o = o ~<T~ Q = 1 91t-sm <rrn1 ~~ ~w~ <PBr~~~-s 1

~ ~ 1 Wf >i<1C&rn ~$!~~I ~ RCIST~I~ ~ <PB! cq~ 9ltc:m 8l
~Q ~<f~ Q ~~~1, <T~ 1~<f~0151!J,/<ft O ~<f~ 1 ~~~ ~C~ 91t@I ~W~
~<lJl~ ;;rn, '1(m9ffe" ~ ~~~'~~~~~~?

~~ C<P't ~I ~W~ <PB! x = 1 ~<f~ y = 1 '61<1".)ilf'G~ ~~~~I '<ffef lF<P ~~
~x = 0 ~<f~ y = 1 ~ ~~ Q ~ 1 (~<f~ Q ~ ~ R~ 151~~ 0) ~<f~ <ffef

~~~ x = 1 ~<f~ y = 0 ~ ~~ Q~ 0 (~<f~ Q ~~ R~ 151~~ 1) ~!J,/

~ C>it1 ~~ cq~ C<fC'i5 9lt@ :
.,..
ry
C)
ry

I
C)
ry
C)
ry

X y Q Q

1 1 0 0 1
1 1 0 1

X y Q Q

l 0 1 1 0
1 1 1 0



~~~~~'3 ~9tt@, x ~~~ y 'fWIC~~ 1 <PTIJ'fqnr~x ~~~Q ~ ~~~ y

~~ ~ Q ~~ ~ ~~~'t <PTir ~I ~ ~~ W91lr91~~ ~~'t ~~ x

~~~ v~ >i<Pt~rn~ 1~ m~ ~~~~ 15l-fllffi 1~ :ra ~ff~~ x 15f~ v
0:Pofl1 x 0:Pofl~Q~1 ~~~ v 0:Pofl~Q~o <~~~ Q~o~~R~)1

~fG ~~'i'5 ~ fl ~ ITT 3.22 ~~

C'!~~I O ~~ X ~~~ y-~~ ~~~
fqnr ~ ~ NANO C'>!tr fqni C'fm ~I ~

NANO C~ 15ftt:~ ~ff ~~~IIil-i:1 C'f'3~ ~'t

>i<1>i~rn~ x ~~~ v ~ff 1 ~ ~ R~ o

Pf~ C91CTT~I ~~'t CLK ~~ 0 ~
\!l\!l'l:f>'t O ~~ ~ ~~ ~ NANO c~ C~\!>=i:l ~ 3.22 : DQ ij,9ijf91-c!i~~ct ~
fqnr x ~~~ y ffi C~ 9lml~I O ~~~~~~ C<R, CLK ~~ 0 ~ x ~~~

y ~~ ~ >i<l>i~?-1 1~I O ~~~ W9lm:91 @m5~ ~ ~~~ CLK
~~~ 1~~I~@fi\5~~ ITT~ 0 <PTII ~~I

CLK_n_ Q

~ ~ 0 ~~ ~ 1 <PTII ~ff :fff~~ CLK ~~ ~ 1 fl ~ (~C&J~RC-$1-i:l ~

"~ff CLK ~ cq-sm~") I ~ ~~ >i~ ?-1~1(\!l x ~ 0, y ~ 1~ Q ~ 1
("~l~lf<l~~IC<I Q-~~ ~ ~ Q-~~ R~, 15f!JJt~ O) ~ ~ ~'3~ ~~ X ~~~ y

~~~ 1~ <ill<I", \!JI~ W91m~~ 15lofllffi Q-~~ ~ 1~ ~~~ c~
<ITC<1"115f!Jfi~ ~ ~ o ~ 8T 1 ~ cq-sm~ ITT cLK ~ fqnr o ~ @m5 fl~1 fF<r

~~~~IC<I O ~ o fqni ~ff CLK ~ cq-sm ~ Q ~ 0 ~~~ ~ ~ 0-~~ 0 Pf~ Q

~@m5fl~I

~~ ~~ ~ OQ W91lr911 3.23 ~~ <ITT~ fl ~. ~ ~ ~ Q
cq~~ I ~<p <p~ fl <ITTT, 0 ~~~ ~ff~ fqnr Q-~ HGT ~ ~. ~ C>i~

~~~ ~, 0-~~ ~~ fl ~'3 Q-~~ ~~ ~ ~I 1~ 15llC-i:l~fG CLK
~ fqnr o-~~ ~ ~ o ~ @m5 fl <ll<l"I ~~~~HGT C\!ll~lcq-i:l ~ ~ ~

1
D Q

CLK

? 1
Dc:::::::::>-Q

CLK

1 ?
D Q

CLK

1

~ 3.23: ~~ D C~ Q ~ 1 C&11'5 ~~ C-f~~ I ~~ D ~ 1 C-f'8~ ~'8 Q­

(.£1~ ~~~ ITT I ~ l:1tt91 <[~ CLK-1.£1 (!l<pW ~ (1) C-r'8m WT! ~~ o-1.£1~

~ Q ~ ~ C~ I ~ l:1"tt91 CLK-1.£1~ ~~ 0~ ~ D ~ 8T m C'fm ~ Q-1.£1~

~~~~~

~~~ <rBT't ~~ 9IBBf ~~~~ OQ W91lr91~~I

""'ry
C)
ry

I
C)
ry
C)
ry



f.miffl: ~ NAND c~~~~~ NOR c~~~ .£1<PfGfir~91ITT<rm~
~t~~~~?

IN
OUT

~ ~? ~~ 1 ~~~ ~ ~? (~~ .£1<PfG c~ ~9Jd, ~~ cq-s~ ~~ ~~
~9J:CT, ~ 91t-sm <Jhl ~, ~9J:CT, ~~ ~ lOns-.£1~ ~ ~~ ~I .£1~
~\!J~C~~~~~CLKITT<fim<Jhll)

f;;i ..,.u.111::almlm ~-::a ••• .a.._l::a

3.24 ~~ DQ fir~9191Miffl <WmT \!J<PfG ~ ITT <rm~I~ .£1~ ~~
~ fir~91 CLK ~
cq-sm ~, '!>I~ .£1~ ~
fir~91 .£1~ ~~ ~ ~
~~ ~~~"( ~ 91t@I ~
Ao, A1, A2 \!J<f~ A3 ~ ~ ~
~~ cq-sm ~~ ~~ CLK------------------
~ ~~ CLK ~ cq-s~ A3

lo

Ao
~~ ~~ lo, 11, b \!J<f~ '3 ~
~~~ ~ ~I ~~ Ao, ~ 3.24: ~~ c~f¼>GI~

A1, A2 \!J<f~ A3-\!l~ ~~
91111<1~'!>~IS lo, 11, b \!J<f~ l3
~ ~~~ ~~ ~
~~~11~~ \!J<PfG CLK ~ cq-sm~ 91111<1~'!> Ao, A1, A2 \!J<f~ A3 .£1~ ~ lo, Ii,
b \!J<f~ '3 ~ ~~I fir~~ ~~~~ '1(m \!J<P ff f<r~<fi <ml<P ff ~~ .£1~~
m~~I

.£1~~ >ilf<is'Gc<r 91Jl~lailai ~ c~~><ol~ <IB11

~c,i:i"9t~l,i:i

91Jl~lailai ~ c~~><olrn DQ fir~91~ ~~ .£1~ ~~~<rm ~1 ~~~
fir~91 ~ C<T~ fir~91~~~ Q~ ~~ D-.£1~ ~~ ~~~ ~ ~ ~

~ ~ \!J<P fir~~~~~ fir~91~ <Jm 1 .£1~~ c~~><ol~C<P ~ c~~><ol~
C)J <IB11 ~ c~~><olc~~ ~9J:d, P1l11~1ai (\5't,t ~~9J:d, 9111~1ai1ai '5l1't 91t-sm <Jm1 3.25~
6 \!J<PfG~ C~~><olC~~~ cq~Wftl
ry



".9.~~ ~l~-Gl-i:! (Counter)
<fil~.t;I~ -!l<P ~ R,f¾t;l&i ~~ ~~~ 9'1Tifl ~ DQ fir~9t fqrn ~~
<fil~.:r;1~ ITT~~1 oo fir~~~9P Q -£1<1~ Q ~ ~ ~~ c~K¼1'1~
ITT~~~ Q~~~m,~~~~Qfi';C"t~m1
<til~.r;1~ ITT~~ Q -£1<1~ Q
~~~~~'~
3.26 ~ ~ C"l~~I
~ >tl~t;ft', ~~~ Q
ft'; t91@ -£!<[~ Q ft'; ~~~ I

-£1~ ~~ <fil~.r;1c~~ ~
3.26~C"l~~I

SERIAL
INPUT--folL==
CLK

-£1~ C<Wt >t<1C&u:lW°'1~ C>t1't
~~ fir~9t ~ -£1~ CLK
~ C"t-sm ~ ;n1 ~~
fir~9fft';~ CLK~ C~'3

~3.7

CLK q3 qz ql qo
~J[~~

0 0 0 0 0

1 0 0 0 1

2 0 0 1 0

3 0 0 1 1

4 0 1 0 0

5 0 1 0 1

6 0 1 1 0

7 0 1 1 1

8 1 0 0 0

9 1 0 0 1

10 1 0 1 0

11 1 0 1 1

~ 3.26: fif9M~

~ fir~9t~ ~ i31tt~ fir~~~9P Q--£1~
Pf~~Jl&IC<fi ~ CLK~~~~I

~ C"t~ ;tt~'3 ~~ ~~ fir~9t fu>tt
~~~ 8R ~ Q--£1~ ~ ~ 0 (~~~
Q--£1~ ~ ~ 1)1 -£!<ft@ ~ CLK ~ ~~

fir~~ Q--£1~ ~ D--£1~ ~~ fqnr Q 05 ~~I

"'\,y
Cl,y
I

Cl,y
Cl,y



C<JC~~ D-<£1~~ ~~~ Gf~~ Q-<£1 ~ ~, ~I~ ~~ W9lm91 0-<£1~ ~ <£1~ 0
<£l<f~ ~ <r@ 1 ~~I 9llV"@ ~~ cq~~I (~~,~ ~~ qo-<£1~
~ >1<1ct,rn 1Sl~fqc4 <WICTf ~~ .!!>~li.iirn ~ ~~~) ~ fir~91 <£1~

<lJl91tul ~ ~~ Oo c;<p 01 <£1~ ~~~~~ ~1~ ~ fir9lm~ o
~9P 91B1<1Ri~ ~~ CLK-<£1~ ~ ~~~-~~ cq~~I <£14~~1C<I
~ fir~~~9P 9ln1<1RJ~ ~~ CLK-<£1~ 1'8"~~~I

~ ~~ q0-<£l~ ~ >l<ICbnl 1Sl~fqc4 <WICTf q1, q2, q3~ .!!>~li.iirn ~~ <l>IIC~I~~'t
~d,f<lc'1~ ~ ~141(¢1~ cq~ 9lt<r q3, q2 q1 qo~ <£1~ 41(5-tlc~~~9P ~~
~<ll~~IBI ~~~~ 1~1 <£1~~ 41(5-tl~C4 <f¢1"t ~ @91'1 41(5-tl~ I

@91'141(5-tl~~'8~~~ 41(5-tl~~ Ql~ ~1~1~1c<1 <;f~~ 91tul1

~fl : <£1~~ fir~~ 01,
o. <£l<r~ 03-<£1~ ~ <T~ 0, 1
<£l<r~ 1, ~~~~ 01,
Qi <£l<r~ 03-<£1~~~~?

CLK

.,..
ry
Cl
ry

I
Cl
ry
Cl
ry



::aaA :ficA ~

~- ~cSP!C<tSICIS f~"ti,~Pf~~~?
-.P.4 ~.8
~- 16 ~.32

~- ~cSP!C<tSICIS ~~~~ ~~~C<tS~~~~~-.pm <Tm?
-.P. 22 ~- 24
~- 28 ~- 216

"· 4, 8, C '3f~~~~?
-.P.D ~.F
~- 10 ~- 16

s.~~~~ -12 .£1~ 2's complement eev
-.P.00001100 ~- 11111100
~- 11110011 ~- 11110100

~- (1110.11)2 .£1~~ C~<Jl!IC1Sf>i~l¢1 ~~~~?
-.P. E.3 ~- E.8
~.E.C ~.C.E

~- 8l c~~~9J:\, o ~~9J:\, 1 ~-
i. NAND
ii. NOR
iii. OR
~~~?
-.P. i \S ii
~- ii \S iii ~- i, ii \S iii
~~~ .£j<f~ 'l \S \; ~~ ffi -qj\S:

: I ~D-
'l.F.£1~~~?

-.P.AB ~- AB

~- AB ~- AB

"'· X-NOR .£1~~~ c~~~9J:\, o~?
-.P. AND ~- OR
~- NAND ~- NOR

"'\ry
Cl
ry

I
Cl
ry
Cl
ry



~- (110110)2 l!)~~~­

i. (66)s
ii. (54ho
iii. (36h6

~~~?
<P. i '3 ii
~- ii '3 iii

~- i '3 iii
'<J. i, ii '3 iii

2

y

3

2

<P, 2 I!)~ 91@~~?
~- <ll~~IBI l+l '3~ 1+1-!l<r-rn- <IT~~I
~- ~9i<P ~••ptlC~ y-!l~ >i~~,~ ~ R"ffi ~I
'<J. ~~ 2 -s 3~~ c~ 1'18f~91f¾<1~c~ e<r~~91t-sm <Jm ~
<1l~~1f¾ e<m~ <1~-rlc~~~~~-~-rr-s 1

~- V<t3~,~ -s 1'1"91i~~~m "X" (110110)2, "Y" (36)s -!l~~ "Z" (A9h6mm
~~I

<P. C<Pi\5~?

~- ~ --!l~ 91@~~~~<Pm"® ~'Rt~ I
~- ~~ "X" -!l~ ~~,~~~ CISP1C~'1~ R"ffi ~I
'<J. ~~ "Y" -s "Z" -!l~~~ cmt;~ <ll~~lf¾~R"ffi~I



e. A B

y

<fl".~~?

~- M (M+M) = M ~~~I
'i'f. ~-~ c£l~~~~C'!~IS I
~- ~-~ c£l~~C~NCTT~-~ c£l~~~<ll~<ll~~ ff~~?~
~'1~1

8. 13ll~1"3ilt~m~~,~ A-e<r~~~ ;n, ~~ c£l~ c£l~
~ >ilf<fsc'G~~ b-RITT~ J'f~~ ~~ <PBfp~I W5R~~, ~'&

J'f~(<P'!ll~~~ ~~'1l~~~ =n c£l ~ ~ c£l~ J'f~(<P'!ll~~ ~
~~I
<fl". N,C<PIISI~ ~?
~. fi1<fi;c~~"5IC~~C<lfii~~'Rt~I
'i'f. ~~~~ >!lf<fs'Gft;~~~~~~I
~- ~~J'f~(<P'!ll~~~~'~-IT~~~~~ -~ ~'!Jl~'!J~
~~~~I

lb.
p Q R

y

<fl". <Pl~<&I~ ~?
~- ~ c~~~9P c£l~~ c~~~c~~~ <PBr ~ ~~~1
'i'f. Y- c£l~~~~C'!~ISI
~- X-c£l~ >i~&tlf'!J ~ NOR c~~<11~<11~~ <PBr~"I~ 8l, c£l~~~I

....•
,y
C)
,y

I
C)
,y
C)
,y



~~~

\Snl<f N5\9tl~;i 91rnf51% ~~~ HTML
Introduction to Web Design and HTML

~~ffi ~-t1~c~r,~~~,~-~~,~ ffl~ <£l~~ '5QJJ ~

~~-~<Pm ~I ,£1~ ~~ '5Q)J ~-~ iSRJ ~~ ,£1~ ~~

~CTRI ~CTR~ ~m ~~ ~CTR-,£!~ ~~f¾>tJ ~911 ~~ m~ ~.!Gl~c~r,~~~

~~~'5QJJ~-~<Pm~I <l~~IC~ ~~~~~'5~~ ~~~

'5Q)J,~~~CTR 15-fC~.!G~~'5~I~ ~l~lcq~ cq~f,q~ ~ ~~~

~~~ ~~ 1@1"~ ~~~ifltj ~ C~I ,£1~ 15[~~ ,£1~ <rtffi ~CTR ~
ITT<Pm~~~~~~C¢1 ~~I

.,..
ry
C)
ry

I
C)
ry
C)
ry

• ~CTR NiiSTl~C~~ ~'ii "<lJI~~~;

• ~rn<1>tl~w~ ,:pl2>lc~1 ~"Rt~~;

• ,£1~,£1~,£1¢1"-,£1~~'ii "<lJI~~~ I

~1<1~1rn:qs
• <£l~<£l~<£l"1 ~~~CTR C~ NiiSTI~~~~;

• ~CTR~~~~I



8.~ 'SUR N5\9fl~c.:i~ ~ (Concept of Web Design)

~~R>!(IC>i-il ~~ ~~ 1~ ~ ~ ITTf<l'1Jl'4~, ~'it~ (3 >i-il<PIBl ~91~~
~~ <rt C>i~l<11~~C'1'!1 ~ 1~~ ~I -£1~~~~ 91@~"1

~mM "<rm, ~~~~~-~, ~~~ {, ~~~"I~~~~~ !((\!ll I

'3lWC-i1~ l!l<P~~~ ~®t ~~~~ ~rnl'8!~~\!)I \5~ ~ -£1~~ ~9f
~9f ~iGl-ilC~&~~~I~®t~~ 151:C~.!G <rt~ l!l<P~ C~~

~~l~ltSC-il-il~~~I -£1~~ C~~ <ft.WT-~ (Tim Berners-Lee) {3m
(3~ (3~ (www: world wide web) <tt~~~9f {,~~<PBRI f5f;r~~ 1~'8!1-i1'4JICS-i1

CERN ~ -£1~~'it~~~I 1989 ~ f5f;r -£1~ -£1~ {3~ ~'it~

<PBR <J-rn m~~~(IP Address)1~~ l!l<P~ c~~~
~ 151:C~.!G~~I~~'it~ {3~ m~~~f<l®l~-ill C<R~

~ ruXf <ft$ CERN--£1~~ C~~ ~~~~~~~I f5f;r ~ <PBR,

-£1~~~~ 151:CWG~ 15l@~C'4115~~~~~~~ '3ll'41'11~1C<1~
C<R ~iGl'!1C~& C~ ~~~~~"<rm <Tml \!ll(\!l ~ -£1~~~~Bf~
~~~ c-f{,m~I <l"@ <l"@~~~~~ 1_~ ~~~ 151@~('4115~I

f5f;r ~iGl-ilC~& ~~~~~~~ ~ CM ~9ll-i1C&1/1& (Hypertext) I -£1~
~9ll-i1e&1/1&~ ~ 9fMm ~ ~ C-W-(3~ Pi<rl~I~ <J-rn ~ ~ ~~~
(Hvperlink) I W'~ ~~ m@ ~' *(3 (3 f%1%(3 iSft@rn ~~ ~ ~ ~911-il~Rs~I

(Hypermedia) I ~ f&m <PBR, -£1~ -£1~ \59frn~~ C<R ~~~~~~~
<1M!(l-i1<Plm-i11 ~ ~~~ C~~9ll-i1C&'$1& C~~I 1990~ f5f;r ~ >i!(<P~k'1-i1
>i!(l~\!ll~ ~ ~~~ 1~ ~9f ~~~ <PBRI {3~ -£1~ ~~~ ~
~c-f~~ f5f;r -£1~~{3mGl{3~ <PBR ~~ -£1~ {3~ :511@'8!1'!1 I

-£1~ ~ ~~ (3~~~ '3ll'8!C<P-i1 {3~1 .q~~IC~ ~iGl-ilC~C& '5Pl~~ {3rn<1>il~&~I
-£1~ {,rn<1>il~&~~~ c~ t-f~ <rt ~ ~ ~~ Jft~~ ~

~{3mGl ~ ffll -£1~ ~{3mGl~ ~ ~ {3~ :511@'8!1'!1 I ~ ~R>~IC~-il ~

~ (3~ :511@'8!1-il~I ~-~ <J>l~l-il<P'$1, ~~ ~'~' ~iGl'!1C~& l!l~m,

~l~C.Q>l>i<l'& -£1~~I

1~~ (IP Address): ~1,l?IC"1C& ;:r~~~ <T/S" (~-~,~~~)V'P ~\!liij~IC<1~
~~ <!1<1$~~~~~~~~~I~~~~1,l?IC'1C& <!1<1$~~
~I

""ry
C)
ry

I
C)
ry
C)
ry



I!!~ '3Ul<Pil~~ ~~ (static), 13f!JJt~ ~~~ ~~ m~~ I!!~~ 1M~l~~1m
'STIT<l" ~l~\Sllrn~ m~ ~ ~~ cq~ C~I ~ 1\!l~IC--1 (ffl~~I~ -srn1>ll~G ~~
-srn1>tl~G ;rn, ~~ \Sl~--ilni~ (dynamic) -srn1>tl~G C<T~ 1M~l~~1m~ -srn1>tl~CG ~
~9P ~~~~9P ~-J>ilC~ ~~9P ITT ~I I!!~ I!!~ 'STIT<l" \3[ffi~'3

~ ~I I!!~ 'STIT<l" \31Jif~c;i~ ~~'t ~ google.com, services.nidw.gov.bd,

passport.gov.bd~I

I!!~ -srn1>tl~CG~ ~ 131~ll'f ~-~ '3~I~~-smrn 1M~l~~1m~ ~9P Rm
>tl~lrn~ ~ Clm 9IWrn <!IBP~~ f¾c~lrn1, (request) 1 ~ ~ C\%l ~-J>ilt~ &Plrnct~
~~ <tt ~9f?r (response) 91Wrnl C<PR- I!!~ -srn1>tl~CG ~Jl~l~-t ITT~~
~l~IS!IC~ ~ ~~~ 1M~l~~1m I!!~~~~. ~~ ~ 0m >tl~lrn~ ~ <Tm
I!!~~~ 0m~-~~~~~~ 91m (C<PR-~~I!!~~ I!!~
ITT <rm~. ~~~ 1M~l~~1m~ I!!~ ITT~ I!!~~ &Plrnct~ ~ ~9f?r 91Wrn1
~~~'t I!!~ ITT <rm~ c~-s &PIC~ct~ ~~9f?r 91Wrnl

~ITT~-smrn ~. ~ '>fl~~ I!!~ cm~~~~~~~~ 1 1£l'>f<q~
~~~ cm~~~~Ml!!~,~~.~. ~~1

~l~\S!IC~ ITT 'STIT<l" ~ f<r~<tt 'STIT<l" \31Jif~ ~. ~~~<rm~ l!l~l!l~l!l~
(HTML) '3 Pfl!l'>fl!l'>f (CSS) I HTML-I!!~ 91~91~~~ CG<Jil1,~91 '1Jt~ (Hyper Text
Markup Language) I I!!~~ cm~~~ ;rn, ~~ I!!~~91 ~ ~ <Tml I!!~~
~~ ~~ ~l~IS!IC~~ ~~~ <rm1 I!!~~ 'i;Jr~ (tag)~ <rm~. ~l~\Sll~
~~~~I!!~~ ~~-.PJlffi -srn1>tl~CG Clm~~I

1'i l!l~l!l~l!l~ ~ ~ -srn1>tl~G ITT <rm C~'S, -srn1>tl~GC~ ~ ~~ '3...•
i >J.:q~~1c1 ~~9(;[ ~~~<rm~ css- <!Bf 91~91 ~ ~Jl>tc~Rs~ ~ 1irt,
ryi (Cascading Style Sheet) I 13fl~ '>f<q -srn1>tl~CG~ l!l~l!l~l!l~-1!1~ ~®t Prl!l'>fl!l'>f~ <rm
Clrv ~I



15l$J;il~4 ~nl<I '3!Jtf~~ >l<Pl~$J~ C<T >ll~IC~~ ~ 0m~~' c£l~~I~~
~~~13J~ffi <PBr ~~1~ ~rn<1>11~ct,~~ 13!~-v't c~~~ <rm <irn1

c£l~~ iS'M'J >1<1c&rn iSMT$l c~~~~~ i.Sil~IM!l>95 (Javascript) I

8.~.~ '9C!l<l"ll~ct;11 <151~10!1 (Web Site Structure)

c£i~ ~rn<1>1l~c'G c£i~ <rt c£i~ ~nr<r c~™1 ~~~ c£i~ ~~ e<r 9Jtr ™~

~rn<1>1l~c:G~ ~~ (Homepage) ~ ~I c£l~ ~rn<1>1l~c:G~ ~ ~-fllm ~rn<1>1l~c:G
~ c~ ™1 ~- 13!1%~-f%i%~ ~~ ~rn<1>1l~c'G c£i~ i3!1%~/f%i%~'~ iS'M'J
c£i~ c~~ 91mq1 ~, c£iC44iS!;i <1M~l~41~~ ~ c£i~ c~~ 91mq1
~~'rt~ ~rn<1>1l~c'G ~ ~'rt c~ iS'M'T c£i~ c~~ 91mq1 c£i~~

~rn<1>1l~c'G ~~ c~™, ~- C<!l~'rl (contact us), ~l~Wt~~ (about
us),~-~®l>!J-$:t (frequently asked questions- FAQ)~I

1.£1 ~~ 8.~ 91& ~icfff ~~ <IJl<l~Rl<P I C~~ ~ ~ ~
~f*~~ "'lll~C~lc-:1) ~, C)l~<IS~ 91HIC<IC"t 91m" ~icfff~~
~9!.cf~ MC<lf&I.§ ~ I

c£l~c£l~c£lcif Rm~ 11~ ~ ~~ c£l~~~~~I C<T ~ ~

~~, c£i~c'G;i~ ~ .html I ~- mypage.html I c£l~ c£l~ <rl~Ci:4~ ~~ c£l~c£l~c£lcif

C<Ptl5 m~~I <rl~i:4Jt :Sl~i.Sil~ fqru ~~'~ c£l~ ~ C~ c-t~~I ffl't,

<rl~"11tcl!) c£l~ ~ Cc,~m I c£l~c£l~c£lcif ~ c£im ~ iS'M'J C<T ~ c£l~ ~

c£l~ <lJ~~BPr~~~,~- ~91Jt15, ~91Jt15++, >11<1'41~ ~~~I

i!l~i!l~i!l~ i!l~ (HTML Element)

c£l~~ ~~~ ~ ~ 13!~Xf ™ ~ f<lc:.q&;il <Pm <ll"PI ~ c£l~ ~',S ~ 9\mq,

c£i~ ~ c£i~ 13!~ ™1 ~ 13!~~ fi1c~1;i1~ <rt ~~. >il<1c~Ri~, ~-JP~Li <rt

"'\,y
Cl,y
I

Cl,y
Cl,y



91TtmW<F ~ ~I .£1~-S ~ ~ ~' ~ ~~, ~ <rt d;wf~ ~~~
~~I~ .£1~ .£1~.£1~.£1a<f C~'S~~~~<rt~~~I .£1 ~~~
~~ .£1~.£1~.£1a<f .£1~ (HTML Elements) I

.£1~.£1~.£1a<f-.£1~ .£1~ Ca<f~~~~~ 1,Jl~ I 1,Jl~ 'bl~<PGI~<rt~ ~®t
~~~~I J'ft~~ .£1MC~c:t~ ~ C<ll1!1C~ .£1~ -s~91f;f~ 1,Jl~ <£1<f~ ~ C<ll111C~
.£1~~~ 1,Jl~~~~I -s~91f.:f~ 1,Jl~, ~ ~~ ~~ <P~CG-t 'S ~~ 1,Jl~~
<Tl~ '51"-~ <£1~ .£1~1 ~~<£1~~~~~~<r~w-t ~ ;tt, ~1~ <£1~
~~ 1,Jl~-s ~;n-1 .£1~~~.£1~(empty) .£1~1

1,Jl~ ~ ~ .£1MC~c:t~ ~<rt~ ~~~ fqrn1 -s~91f;f~ 'S ~~ ~~~~ .£1~,
<element_name> -s </element_name> I ~ \5!Jte~ is!JIC<PCG~ ~ .£1MC~c-t~ ~
~~~ -s~91f;f~ 1,Jl~, ~~~ 1,Jl~ ~ .£1 ~. </... > I ~!<It~, .£1MC~c:t~~~~ .£1~
'31R-~& ~-s~WM~ (Forward Slash-/} cq-sm~I -s~91f;f~ <£1<f~ ~~ ~~ ,._,_,""'
Ca<f~ .£1Mc~c-t~ ~ <£1~ ~c~~1

<!DOCTYPE html>
<html>
<body>
Hello World!
</body>
</html>

D X
~ hello.html X +

' f- C 0 File C:/Users/rafit/Desktop... 'Cl ti D • Q Incognito

Hello World!

.,..
ry
Cl
ry

I
Cl
ry
Cl
ry

~~~ i5loo ~ ~~ <!l<PI ~~~~ <!DOCTYPE html>, ~ ~ ~
'51:C~-t ~9t R,~1c~~I .£1~ mm isll~'S!I~ ~ ~ 8T '51:C~-tlt <£1~.£1~<£1a<f 5 ></;JI-SI\S
~'t ~ Ca<f~~ <£1<f~ ~ '31-filffi ~ (~)~I .£1~~ '51:C~c:t~ ~~~ .ffi,
~Ca<f~~I



\!)~\!);fl!)~~ I!)~ m~ ~ I!)~ ~ l!lf&ic~c-t-i:I c~~C-i:1, ITT ~ html I ~

~~~<html> 1,Jl~, '5fC~C.'G-i:! ~~~~</html> 1,Jl~ f?ml1 1!1~98l ~

<body> 1'IT~I isll~IS!IC-i:! ~ <Tt ~~~m~ body l!lf&ic~c-t-i:I ~I~ c~~rn

~~Hello World!, l!l~ ca,~ isll~IS!l'i:1 cq~1

aj% l!l~ ~~~ l!l~ ~ l!l~~~1 ~CTFr c~ lf"iJ~I~~ cq~m

~ ~ c~~c-i:I, ~ ~ c~~rn ~CTFr c~~ \!)"~ cq~m, ~ ITT~~ 1F<P <Pm,

~. fu91'., l!l~ ffiraf't <Pm~~ <Pm ~I isll~IS!IC-i:1-i:! ~ ~~~ QJ P'iC-i:11~1~ ~

Gl~cGi:1 (title) cq~ <Tt1J \51" ca,~~ ~I S91"@ ~ c~ I!)~ Gl~cGi:1 <fS" <P@ cq~m

<!1<P I

<!DOCTYPE html>
<html>
<head>

<title>My first html doc</title>
</head>
<body>
Hello World!
</body>
</html>

l!l~ ~ ~ ~ <P@ isll~IS!IC-i:1 ~"C~ ~ i3\tt~ ~ Hello World! cq~ ~I

l!l~ISt isll~IS!IC-i:1-i:I Gl~cGi:1 ~ Gl~CGi:1fG~ cq~ ~I l!l~ <title> ... </title> 1,Jl~ f?mJ

~CTT<fC~Gl~CGi:1 cq~~I

X
'' My lu\l hind 1h X +
.;- ( ~ 0 I ,1,, ( /lJ·~·1<J1,dil/1)1•~klnp {; II O • Q tn,:,.,r"'''

Hello World!

l!l~ l!l~l!lafl!l"f '5fC~c-t 1!1~,;prr l!l~ 9ml l!l~ ~ ~I ~, l!l~

l!lf&iC~C.'G-i:! c~~-i:l l!l<p ~ l!l~ l!l~~ 9\mrl ~ l!l~ l!l~~ l!l~ l!lr,:..,,,.r.,""

~91Ni~ (overlap)~~ ;tt1 l!l~~~~~~ '61l~IC-i:!-i:I ~ ~ISt~

<Pm ~ 91mf I I!)~ ~~~ ~ ~ ~c~~m ~~ 91mf I l!l~ 9ltV't
"'\ry
Cl
ry

I
Cl
ry
Cl
ry



~<ft 1£)~ ~~ i3RT ~~ 91m11 ~ <P~ 1£)~ ~ i3RT ~ <ft~

~~~~~I -£1~~~ {3~ {3{9if;f~ {3 ~~ 't;fi~~ 1%m
<rm C<fC\5 91m1 I

<p><em>Abracadabra</p></em>~

<p> <em>Abracadabra</em> </p> ~

O~c::rr':]
C1P.J

~
~41\11~

~
~

--•o~
---·~~

~~ (Heading)

~<rt~~~~~fi1c~1~1~ <ft~~ cq~ 9ft{3m <rm1 ~~ Rc~1~1~ ~

~ ~ ~, ~~ ~ ~~~~ ~I ~ -£1~-£1~-£1'1

C~'(3 ~ '31l<PIC~~ ~~ cq{3m <Tml -£1~-£1~-£1~ ~ ~~ -£1~~I -£1~



<f~ hl, h2, h3, h4, hS ~ h6 ~~<rm ~I c!l~ ~~ hl-c!l~ '3l1ffl >t<1Ct,rn ~' h6-
c!l~ '3l1ffl >t<1Ct,rn ~ I C-$l~TI,-i1 '3l1ffl~ \51"~~ c!l~ C<rll5 01~~ I

<!DOCTYPE html>
<html>

<head>
<title>HTML Heading</title>

</head>
<body>

<hl>This is heading 1</hl>
heading 2</h2>
heading 3</h3>
heading 4</h4>
heading S</hS>
heading 6</h6>

<h2>This is
<h3>This is
<h4>This is
<hS>This is
<h6>This is

</body>
</html>

0 HTML Heading X +
C <D File I C:/Users/rafit/Desktop/a.html * 8

This is heading 1

This is heading 2

This is heading 3

This is heading 4

This is heading 5

This is heading 6

...•
,y
C)
,y

I
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,y
C)
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f!C~l\9t!ll~ ~ ~~

~~ mypage.html <Pl~~fGC\!l~~~ Qll'i'f <rm~I

<!DOCTYPE html>
<html>
<head>

<title>This is my first HTML page</title>
</head>
<body>
Hello World!
This is an html document.
</body>
</html>

~~ <Pl~~fG ~ <P@ ~l~ISTIC~ c~ ffilrxt~~I ~l~ISTIC~~ ffilrxt ~~~m91
w~~ RSc-1105 FS ~m'Yf c~ ffilrxt <rm <Tm1~~~<!AA~~~ c~\!)c~~ ~
~ ~l~ISTIC~ ~<p~~~I~~-s~~~~~~I

- D X0 This is my first HTML page X +
f- C (D File Ci/Users/rafit/Desktop., -{;r [I D :,t. Q Incognito

Hello World! This is an html document.

~~~ ~~~~~91m <Pi? C>iC'*C.~ ~"<pf'G --l~--l ~~~~~<Tm

~ br i ~~ ~<pf'G~~ ~~~~I~~~~~~~1,)1,;f~I

<!DOCTYPE html>
<html>
<head>

<title>This is my first HTML page</title>
</head>
<body>
Hello World! <br>
This is an HTML document.
</body>
< /html>

.,..
ry
C)
ry

I
C)
ry
C)
ry



..£1~ <1'1~aiffl ~ ~ 3;11\SiS!lrn c~~~ cq~ ~ ..£1~ ¥~~~
Ca'if~(q~I

" f lw, 1•, ,ny tu•,I 111 Ml p,JfJt• )( + I J X

(- ( ~ 0 I ,1,, ( /lJ•.,•1•./1,1f11/l>, .•. kt<Jp "'j ~ 0 ;i. (i) lrwo,111110

Hello \Vorld!
hi-S is :111 HT!'v1L. doeumellt.

<!DOCTYPE html>
<html>
<head>

<title>This is my first HTML page</title>
</head>
<body>
Hello World! <br>
<p>This is an html page. This is paragraph one.</p> <p>This
is paragraph two. </p>

</body>
</html>

D X0 This is my first HTML page x +
C (i) File I C:/Users/rafit/Desktop/a.html i::( 8

Hello World!

This is an html page. This is paragraph one.

This is paragraph two .

..£!~ti~ 'S~9!Jtm~-..£1~-IT~~~~~~(<br>)~~Ip ..£1~
~ ..£1~ ~~';'ft~~~I ~~~ 9!Jtm~ -IT~'S ~ ~
(q'Sm <l11J I ""ry
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ry



<p>This is an html page. This is <br> paragraph one.</p>
<p>This is paragraph two.</p>

- D X0 This is my first HTML page x +
f- C (D File C:/Users/rafit/Desktop... 1:r l!J O • e Incognito

This is an html page. This is
paragraph one.

This is paragraph two.

~~ '5li'x~~ @~ (horizontal line)~~~~~l~IST-tlai ~ ~~I ~~ hr f?frn
~<R"t~I ~ffllS ~~~~~I

<p>This is an html page. This is paragraph one.</p> <hr>
<p>This is paragraph two.</p>

- n X
~, Th1r.isrnyt11,tHlMl P-'fJ<' >< +

<;~ (: (i) I ,I,· C/lJ,.,,,s/f,1fi1/D,,sktup... -er m O :II, Q lnrnqnuo

This is an html page. This l.$ paragraph one.

This is paragrnph rwo.

~jf?f'I.Jt!Ce (Text Formating)

CC,<}1CT,~ ~l:ffil'i <('~~Jlffl~n@ ~~ ~ ~ <R"t, ~&IM~ <R"t, 15ll-Sl~&il~~ <R"t ~I

~~~~~a,"-~~~~~ <f~ b, i IS u ~~~ <R"t ~I

...•
ry
C)
ry
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ry



<!DOCTYPE html>
<html>
<head>

<title>Text Formating</title>
</head>
<body>

<p>This is normal text</p>
<p><b>This is bold text</b></p>
<p><i>This is italic text</i></p>
<p><u>This is underlined text</u></p>

</body>
</html>

- D X0 Text Formating X +

~ C Q File C:/Users/rafit/Desktop... 'Cf II D - e Incognito

This is normal text

This is bold text

This is italic text

This is underlined text

~~~~'t </'~~JlfG~v.@ ~~ ~ ~~9(, (~~ ~91@~), ~9(, (RU,
••u~IC~l)~I

<p>This line contains a <sup>super</sup>script and a
<sub>sub</sub>script.</p>
<p>(a + b)<sup>2</sup> = a<sup>2</sup> + 2ab +

b<sup>2</sup></p>
<p>f<sub>n</sub> = f<sub>n-1</sub> + f<sub>n-2</sub></p>

'°\,y
Cl,y
I

Cl,y
Cl,y



- D X0 Text rormatmq x +
f-- c 0 r ifp C:flJ~Pr~/rnfit/DP~ktor u 1!1 O • Q llllU(jflllU

This line contains a superscript and a subscript.

(a -r b)2 = a.: -r 2ab + b

c£l~\S ~ e&1\l&c<fl ~~'@ a,rn ~ ~ ~~ iSMJ big \S small ~~ c£l~
~I

<IS"~ <IS"~ c~~ f.tITT ~~~ ffi"i~l!,lc<I ~~ (emphasize) <fl'l11c.:il'l1~
~I ~ <IS"~ <IS"~ <IIS>C<IJ'l1 ~ f.tITT ~~~~~ fqrn ~ (CC'f~) ~

~I c£l~~~iSMJ~em \S strong~~c£l~I

<p>The word <em>Emphasize</em> means giving special value to
something.
The word <strong>Strong</strong> is something stronger than
emphasizing.</p>

11 X
~ 1.-,t I orm,1h111J X +
(c-- -. 0 Iii,· ( /lh1•1vro1fit/D1·skl<>p V l!J O • 0 lrM,Klllllu

he word Emphasfze means ii,•int special vnhre re sth. The word Srron& i$ sth stroneer
rhan emphasizing.

wfitw wfirl; (List)
c£l~c£l-fc£l"'f-c£l~~iSMJ~ul, ol c£l<f~ Ii &Ji~I

~~~~~~~~~C<Pi\5C'!~Wftl
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<!DOCTYPE html>
<html>
<head>

<title>HTML List Demo</title>
</head>
<body>

<ul>
<li>Dhaka</li>
<li>Rajshahi</li>
<li>Chattogram</li>
<li>Khulna</li>
<li>Rangpur</li>
<li>Barishal</li>
<li>Sylhet</li>
<li>Mymensingh</li>

</ul>
</body>
</html>

D X0 HTML List Demo X +
C <D File I C:/Users/rafit/Desktop/a.html -k 8

• Dhaka
• Rajshahi
• Chattogram
• Khulna
• Rangpur
• Barishal
• Sylhet
• Mymensingh

-:i~ ~ ~ ~ -:i~ ~ <rm ~ ul -:i~~ Ii I ul ~ ~l~~~l~\S ~

(unordered list) -:i~~ Ii ~ ~ ~l~c'f;~ (list item) I ~~f<I~~ ~ ~ ~ ul
-:l~~"<rm~I Ii -:l~~"<rm~ '!llf¢J.(J)I~ ~~~"?li~I

~~'!llf"¢1.(J)I ~~ ul--:l~~ol~~m1 -:i~ ol ~~~
(ordered list) I

""\ry
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l!)~l!)a'f-1!) '!>IM.qsl~ C~'!>C~IS ~ ITT <Pm <frnl C<PR- ~~~ ~~ <ffef
'!>IM.qsl~ ~.

• Barishal

• Sylhet
0 Sunamganj
0 Sylhet
0 Habiganj
0 Moulvibazar

• Mymensingh

I!)~ '!>IM.qsl~ ~ '!>IM.qsl <11" ~~ (nested list) ITT~ iSMI~~

'611(~.qsft~~~~I

<body>
<ul>

<li>Dhaka</li>
<li>Rajshahi</li>
<li>Chattogram</li>
<li>Khulna</li>
<li>Rangpur</li>
<li>Barishal</li>
<li>Sylhet</li>
<ul>

<li>Sunamganj</li>
<li>Sylhet</li>
<li>Habiganj</li>
<li>Moulvibazar</li>

</ul>
<li>Mymensingh</li>

</ul>
</body>



- :J X
" '""' rorn'lilt11\'f x +
+- C 0 f ,Ip ( ·;Lh1•ry'1,1f11/llt•,klop {I D O • Q lnrnqrntn

• Dhaka
• Rajshahi
• Chattogram
• Khulna
• R.anrpur
• Barishal
• Sylhet

o Suuamganj
o Sylhe1
o Habi_ganj
o Monlvibazar

• Mymensingh

~ <£1~~~~~-s '61IC~<fllt ~~~ <Tffil

<T~ .!P~R~~ (unordered)~~~~~, ~~ \!llf¢l<fll~ ~~ i3[tt,;t ~~~

~~ ~~ ~ ~1 <£1~<£1~<£1~ <£1~ c~~~ (~- disk) ~
~~~I~~ <£1~~(circle)~~ (square)-e~~ <Tffil ~

<!l~<!l~<!l"f ~~ C~\!lC~ '61JIUiRCS& (attribute) ~ ~ ~I '61JIUiRCS& ~

<£lf¢1C~c:G~ <£1~ 131~-'t <ft <£lf¢1C~c:G~ <fll<J''lf>~\!ll ~ <J't~"1~1f¢11t ~ "<flTI!I <£1~ <£lf¢1C~c:G~

<£1~ '61JIUiRCS& ~ 91l@,~ ;tt-s ~ 91l@I

,_.,,~A,,';>\= CG'f~~~~-

<tag attribute_name="value">

~~'<II"- ~JIIJ.11~~~ <£1~ ~ ~ f?frn~ C<flle&"'IC~~ ~ <£1~ ~ "f¢1"~ ~I

\!llf¢l<fll~~~~~~~~type ~ <£1~ '61JlffiRcs& ~~

~I

<ul type="square">
<li>item 1</li>
<li>item 2</li>

</ul>
...•
,y
C)
,y

I
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C)
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~~m~~ ~!'$_Wt~ <f~~~~I 1!1~'$_~1C<1 <ul tvpe=l'circle''> <PIM
1_1$lfNl~~~I

l!l~l!l~l!l'"fC<Pi\5 ~~
<ul type="square"> • Item 1

<li>Item 1</li> • Item 2
<li>Item 2</li>

</ul>
<ul type=11circle11> 0 Item 1

<li>Item 1</li> 0 Item 2
<li>Item 2</li>

</ul>
<ul type=11disk11> • Item 1

<li>Item 1</li> • Item 2
<li>Item 2</li>

<ul>

~~~IS ~~~'t ~ <!t1JI ~- ~~<ft <f'?~~
~(i, ii, iii <ft I, II, Ill)~~~~~~ (a, b, c; A, B, C)~I l!l~IS type ~Jlffif<l15'f;
~~~I

l!l~l!l~l!l'"f C<Pi\5 ~~
<ol type=11i11> l. Item 1

<li>Item 1</li> ll. Item 2
<li>Item 2</li>

<ol>
<ol type= 11 I 11 > I. Item 1

<li>Item 1</li> II. Item 2
<li>Item 2</li>

<ol>
<ol type=11a11> a. Item 1

<li>Item 1</li> b. Item 2
<li>Item 2</li>

<ol>
<ol type=11A11> A. Item 1

<li>Item 1</li> B. Item 2
<li>Item 2</li>

<ol>
<ol type=11l11> 1. Item 1

<li>Item 1</li> 2. Item 2
<li>Item 2</li>

<ol>
.,..
ry
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ry
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~~~<P~ <P~~~~~~ C~ 11~ ~(l!l 91MI ~-~
~21 c~ 30 ~~~~~ cq~~ 91MI ~~ start ~Jlffif<l~&~
~~I~91 a, A, i m~;;rt~, start ~Jlffif<l~e&~~~~~~~(numeric)~I

<ol type="l" start="21">
<li>Nayeern Sheikh</li>
<li>Robiul Hasan</li>

<ol>

~?tfite~(Hyper/ink)

~-Gl~C..ie&~ '3nl&>ll~&~~~~mU<r ~ <Pm~I m~I<P ~~ ~<P

c~ c~ ~ c~ <ft ~~ c~ ~ 15f~V't "4t'3m ~1 m~<:r ~ ~~Vlt~1 ~<:r
c~~~ c~ <ft~~ c~~ \5f~~ ~~ C4 ~~Vlt~~~, ~
m~<:r~1 ~~m~<:r~~~911~e&<J11c& <~~~~~~)~~~~~~~<:r~1

~~ 15ltt~ <fi~¢1Wtc~~~~ C4~~<rm ~rn~¢1 c$ l!llf¢1~1~ ~~ ~~~<:r
~<rm~ ~ Dhaka ~~~~ 1Jl<Pi ~~ '3nl<l>ll~e& "4t'3m ~1 C>liSMJ C4

~f¢1c~-tfr; ~~~~~ ~m~ (anchor) 1 ~~~~~a Rm~~ ~f¢1c~c.'G~
&J1~~1

<li><a href=11http://www.dhakadiv.gov.bd/11>Dhaka</a></li>

:..i.'P..,c.i,:.. m c~~~ cq~~ C4 Dhaka~~~~~~ ~<1"~ ~I-Sl~¢11~..i <Pm

~~I '3~~~1Jl<Pi~~ '3nl<l>ll~C& "4t'3m~I lJl<Pi ~~ '3"'""'1,z;,i="
~<ft~~"'f ~~href ~Jlffif<l~e&~ m~1

~ ffl ~ : ~~ ~~~~~~~, ~ ~(l!l)~lt ~~~~~
~~~~~ '3nl<l>ll~& ~~I

~<ffet ~"Fl~~ C4, m~I<P ~~~ '3U!<1" :s11~iSf1c~~ ~ ~~~w,
~ ~IC~~fr; ~Jlffif<l~&~<Pm~, ~ W11 target ~Jlffif<l~& I target ~Jlffif<l~c&~

~~_self~~m~~ ~~~~'~_blank~~~~~
~~I

""'ry
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<li><a href="http://www.dhakadiv.gov.bd/"
target="_blank">Dhaka</a></li>

ef.i""<ff~{lmage)

'3CT!<IT~ ~ Qlt~~ img I!!~~ <Pm ~I I!!~ I!!~ I!!~ I!!~, ~!<ft~ I!!~

~~~.qlcxt<fl,Jl~~I

<!DOCTYPE html>
<html>
<head>

<title>Image in html</title>
</head>
<body>

<img src="image.jpg">
</body>
< /html>

~81" C<l'l<6IC~ ~' ~ C<l'l<6IC~ 91~.:q~c~I I!!~~ I!!~ image.jpg~~~~I

I!!~ i;Jl~ISflC~~ '3C:~~ff '3CT!<IT~ (q~~I

I!!~ src (source-aa Jj"~fill,~ ~9t) ~ I!!~ 131Jlfuf<I~&~ <fl@ ff~~ cq13m

~I I!!~~~ '3rn<P11~c'G~~~~'3 ~c~ 911"@1 ~~ C<l'l<6IC~~ ~
<lfq cq~~~I!!~~~~p 91t~ (path)~~1 ~- D:\ g,l~c~~
My Pictures C<l'l<6IC~ image.jpg~I!!~~ cq~~ I!!~-

<img src="D:/My Pictures/image.jpg">

ff <lfq~~~~~~ cq~~ i91~1SflC~p~ ~~"1f<lcxt<r cq~~
~I ff ffl~~C~I cq~ ~ ~~ ~~~'t~~I ~~~'t~
~ width '3 height~~ 131J@f<I~& ~1 <iffelttc~ 300 x 200 ~~ cq~
~,~~~~~~I

<img src="image.jpg" width="300px" height="200px">

~~~~~ 1Sn1<1>1l~c'G ~~~~~ c~ '3<:~ ~1 ~!<ft~, ff
~ ~~~~<Pm~I
C)
ry

I
C)
ry
C)
ry



<a href="https://www.google.com" target="_blank">
<img src="image.jpg">

</a>

~<It~(Table)

<£1~<£1~<£lcif~~~~~~~~I C&f<IC&J'i-1 ~1-;i'i_~"P 'i.@~fl~
~ ~ @r (row),~ ffi 'i.@~fl~~~~ (column) I e&f<IC&J'i-1 <£1~~

fl~~ (cell) I e&f<IC&J'i-1 <£1~ ~~~fl~~~ (header) ~ <£1~

~~fl~~ (footer) ~I ~ ~ IS ~~ e&f<ltai'i-1 <£f~ ~~,

'5f~~, ~~ <£1 ~ '5f~"t ;n13 ~ 91tBTI

<!DOCTYPE html>
<html>
<head>
<title>HTML Table Example</title>

</head>
<body>

<table>
<thead>

<tr> <th>Serial</th> <th>Subject</th> <th>GPA</th>
</tr>

</thead>
<tbody>

<tr> <td>Ol</td> <td>Bangla</td> <td>S.OO</td> </tr>
<tr> <td>02</td> <td>English</td> <td>S.OO</td> </tr>
<tr> <td>03</td> <td>Science</td> <td>S.OO</td> </tr>
<tr> <td>04</td> <td>Math</td> <td>S.OO</td> </tr>

</tbody>
<tfoot>

<tr> <td></td> <td>CGPA</td> <td>S.00</td> </tr>
</tfoot>

</table>
</body>
</html>

"'\,y
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- D X0 HTML Table Example X +

~ C 0 File C:/Users/rafit/Desktop... 1:1- l!ll D • Q Incognito

Serial Subject GPA
01 Bangla 5.00
02 English 5.00
03 Science 5.00
04 Math 5.00

CGPA 5.00

~~~~<rm~ \!J~ table \!J~~1 \!J~ \!Jf"¢1c~c*~ c~~c~ ~~~
\!J~~ 9fmq1 \!J~~ a,f<lc'4~ ~ ~~"'I, ~~~(header), aj% (body) \S
~ (footer) I \!J~ ~~ thead, tbody \S tfoot \!J~~$:rM <rm ~I ~ Rm
~~~ \!J~ cm~~ Rm~~ ~I~~ tr~ table row \!J~I
\!J:'f~~a,f<lc'4~\!J~~~<rm1~~~~~tr\!J~~~
~1 ~ ~~V't ct;f<lc'4~ ~~~th \!J~~ <rm ~1 isll~~lc~ c~ cq~ <!Wq,
~~~~~~<Pm~l~~~~'1t~~~th\!J~~~~I

d;f<IC"'l~ ~ tr \!J~~~~<rm~1 \!J:'f9Rl ~~ (data) m~~~<rm
~ td (~!<f, table data) \!J~I

\!)~ ~ C<fil~l~<fi~ ~~<rm ~I ~~\!)~table \!)f"¢1C~C-5~ ~!<It

~~~ cq\Sm <rm, border 15lJlffif<l~G 8Ti~~I

[ <table border="l">

.,..
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Cl
ry

I
Cl
ry
Cl
ry



D X0 HTML Table Example X +
f- C <D File C:/Users/rafit/Desktop... 'Cl I! D • e Incognito

lseriaIIISubjectllGPAI
~IIBangla lls.oo I
@CIIEnglish lls.oo I
~II science lls.oo I
EJIMath lls.oo I
c=JlcGPA lls.oo I

.£1fG ~~~~~~~~~.£!~~\Sf~ .£1~ciflf~m~~I

.£1~,~~~ cellspacing '31Jlffif<I@& .£1~~ ~~~ O I .£1~ ~~ cq-.sm ~,
C&R(fl1~ ~~.£1~~~(~\!J\!)~~~I

<table border="l" cellspacing="O">

e&f<l(.cij~ ~~ '3i<IMJ:'!> ca,~ ~ c~ -£1~ HITT ~~1 ~rn1~.:ic<11c~ ~~
~'i~ <Trnl .£1~~~~ cellpadding '31Jlffif<I@& I

<table border="l" cellpadding="20">

~~C&Ri:ilfGC'!l ffl cq-.s~ 981 .£1~~ 8l .£1~~~~~~ICi:i!l~IC<I 0t<ITT~I

-£1~ .£1~.£1ar.£1a:,M~~ '31lrn<tSfG~'i cq~~1

""\ry
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- D X0 Bill Summary x +
C <D File I C:/Users/rafit/Desktop/a.html -tf 8

.
Bills

Month
Electricity Water Gas

January 809 600 850

February 955 720 700

March 1123 812 775

Bill Summary

• C&f<lC¢1!':1 ~91@1!)~<p}"t~~I

• Month ~~@r~~I

• Bills~~~~~I

• fl~~~~~~I

C&f<lC¢1!':1 <p}"t~ ~ caption ~ 1£)~ 1£)~~~~I ~rn~fi, @r ~ 1£)~

~ITT~~~~ rowspan '61Jlffif<l(S'G, ~ ~rn~m~~ 1£)~ ~ ITT
~~~~ colspan '61Jlffif<l(Sr, I~ e&f<l¢1fi,!':l l!)~l!)~I!)~ C<Ptl5 ~ ("f-sm~I

<!DOCTYPE html>
<html>
<head>

<title>HTML Table Example</title>
</head>
<body>

<table border="l" cellspacing="O" cellpadding="2">
<caption>Bill Summery</caption>
<thead>

< ! - -
The first th element will span two rows. Second th
Element will span three columns.

- - >



<tr>
<th rowspan="2">Month</th><th colspan="3">Bills</th>

</tr>

<tr><th>Electricity</th><th>Water</th><th>Gas</th></tr>
< ! - -

On the second row, the first th element will go to
Second column. Because second row of first column is
spanned by first row.

- - >
</thead>
<tbody>

<tr>
<td>January</td><td>513</td><td>S3</td><td>217</td>

</tr>
<tr>

<td>February</td><td>522</td><td>S9</td><td>202</td>
</tr>
<tr>

<td>March</td><td>578</td><td>62</td><td>224</td>
</tr>

</tbody>
</table>

</body>
</html>

~~ C<PW5 ~ ~~ <!-- ~ --> ~ ~~ ~ <P~ Ccif~~I ~~~~ C<T

~ thead \!l!~V'81 ~ ~I l!i"C<P ~ ~ ~ (comment) I isll~ISTIC~ <T~ \S<j:C~-Gft;
~~'5~ -£1~~fl\!)[~~ cq~~ ;n1 ~~ HCIST(q~ ~~ iSMJ ~

~~I l!i<fSISTC~~ Ccif~ C<Pt'5 <T~~~. '5~ -£1~ ~~~~~
~~C<rl"l \!l!~V'81 ~ ~ -£11~~~I

C&RC'i~ ~~ ~~~<P C<Tl~ ~~~ ~~'t ~ td .qt th -£1f¢lC~C-G~

~a -£1~~~1 -£1<fS~~1c<1 ct;f<lca,~ ~~~ C<Tl~ fl <Trnl ~~~~

~R1ffi't fl ~~'1_'f', ;n ~~ cq~ 1ffl~.:q~ ~ ;n I

<td><a href="https://www.google.com">Google</a></td>

....•
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'fiUPT~ Wf°'1f~
~C<PW5 \Sv.R C~~~~~ CG'f~ <Tm \5t cq~~I

<!DOCTYPE html>
<html>
<head>

<title>Bangla Text in Webpage</title>
</head>
<body>

<p > ~~~,i-l!Jc'[ I!!~~91~I ~t~~~I< /p >

</body>
</html>

~~~~~~~~ CG'f~ ;;il-\S cq~ ~~I ~~ ~~~ ~

R.•.. ,_i,::., cq~ iSMT meta ~ 1£1~~ 1£1~ 1£11~ charset ~ 1£1~ ·~"1~G.=r.\o:

~~~I meta l!lf¢lc~-tft; head 1£1f¢lC~CrG~ ~~, ~~ 1£1~ C~ 1£1~

~~~~~~~I

<!DOCTYPE html>
<html lang="bn">
<head>

<title>Bangla Text in Webpage</title>
<meta charset="utf-8">

</head>
<body>

<p > <El~<El~<Elc'f <El~~91 '51<!rl <Ei16" C"t'<IT ~~I< /p >
</body>
</html>

1£1~ charset="utf-8" fqru C.ql'411C--ll ~ C<T CG'f~~ cq~ iSMT UTF-8 <rJIC~~I~ (/fl,~

~'l1>~>i~ffl ~~~I UTF-8 ~~ffil 1£1~ ~@RC<rl\S <rJIC~~I~ (/fl,I 1£1~ ~~~

CG'f~~~~I

1£1~ 91Mt91tfit C<rl\SfflC~ html l!lf¢lc~c-t\S ~ 1£1~ ~J@f<l@'G C<Tt$f <rm~, ~~ lang
~Jlffif<l@'G I lang ~Jlffif<l@('G~ ~~ '5fC~-tft; ~~ CG'f~~ '5t \Sv.R iSl@1&1l~C<P
1&11--llC--ll 1 ~~~ 1£1~~~™,~~ 91Mtffl¥ ~'l1>C~~ ~~a, (<pp5

(~\S~ (<pp5- region code)~~I ~- ~IC~Hl<rl--l ~~~ iSMT en-US,~~~
~~~ iSMT bn-BD~I

,;; div 'fi span c!/~
C)6 1£1~ '5fC~crG ~ ~~.ct™I 1£1~ ~Uirt~ ~ l!lVP<P ~~I ~I~ 1£1~~ \S ~\S

i ~~11£1~~~.ct~~~~<Pm~divl!l~I



~80

span c£1MC~C'&~ ~ ~ c£1<!$ c£1MC~C'&~ RITT c£1<!$ '3f~~ ~ ~I ~ <!l<P, c£1<!$

91Jlm~ <PlOO ~l!b cq~~I afC~~~~~~~~I~~ 'S~~~~

9llV't span c£1Mc~c-t~ wt~~ style ~Jlffif<I@'[; ~~ ~~ R~~ cq-sm <ITTTI

<p>This is a black text. But <span style="color:red;">This
is red</span></p>

~"'fJl/lR"CSt (style attribute)
~ ~Jlffif<I@'[; ~~ -s~ c~~ c£1Mc~c-t~ ~~,~~~<qt cm~
(property)~~~ cq-sm <ITTTI ~ ~Jlffif<l@c'[;~ ~~~~ f.:w{•i;tt cq-sm <ITTTI
~- c£l~ '3ftt~ '3f~V"t cq~~~~ ~Jlffif<I@'[; ~~~ ~~ Ca,~ <!ml

c£liSMJ color cm~~~~1 ~ c£1~c£1~c£1a<r c£1Mc~c-t~ ~ cm~~1
c£l~ cm~~ 'IB,~~~-re~ C>l~C1lli:4~ ITT'~~~I

<!DOCTYPE html>
<html>
<head>

<title>Style Attribute Experiment</title>
</head>
<body>

<div style="width:lOOpx; height:lOOpx; background-color:
pink; color: darkred; float: left; margin: Spx; padding:
Spx;">Hello There!</div>

<div style="width:lOOpx; height:lOOpx; background-color:
paleturquoise; color: forestgreen; float: left; margin: Spx;
padding: Spx;">How are you!</div>

<div style="width:lOOpx; height:lOOpx; background-color:
lightskyblue; color: royalblue; float: left; margin: Spx;
padding: Spx;">Nice to meet you!</div>

</body>
</html>

""'ry
C)
ry

I
C)
ry
C)
ry



- D X0 '>tyk Atl11l.Jute b:po:rn11e11t X +
~ c: (;) hie c.1u~e,~/r<1hl/De~kluµ... U D () :It a 1r,rnqn1!n

I lello There! llow

~ -£1~~ -£1~ -£l~c~c-t ~~~' <head> ... </head> 13f~V"rn R,~c~
'6ll¢1llitl~lc1 style 1,)1~ fqru ~~ <IB'1 c,r13m <rrn1 ~~~~ c,r~~-

...•
ry
C)
ry

I
C)
ry
C)
ry

<!DOCTYPE html>
<html>
<head>

<title>Style Attribute Experiment</title>
<style type="text/css">
div {
width:lOOpx;
height:lOOpx;
float: left;
margin: lOpx;
padding: lOpx;
font-family: sans-serif;
font-size: large;
border: 2px solid rgba(O, 0, 0, 0.2);
border-radius: Spx;
text-align: center;

</style>
</head>
<body>

<div style="background-color: pink; color: darkred;">Hello
There!</div>

<div style="background-color: paleturquoise; color:
forestgreen;">How are you!</div>

<div style="background-color: lightskyblue; color:
royalblue;">Nice to meet you!</div>
</body>
</html>



<£1~ style WIT~ <Wr c-t-sm~~ div <£JMowt~ ~~~' '3f~~, width ~
100~. height ~ 100~~I ~~~ div <£lMC~c:t~~~~
(color) '3 c~ ffi ~~ (background-color) <Wr c-t-sm~I <£1~~ 't;J"t~~
~~<£lMC~c:t~ ~91~ <rm <Tffil

I 1 X
,, C..ty11• Anuhuh" rxp,~1nu·r11 x +
f- C~ C•) I ,r,, < :/lh,·r·,/r,,f,t/1), .. ,klop 1', fi!I O • Q h1<.,HJ111t"

Hello There! How are
you

1

I

ice to
meet yout

cm~~ ~
width ~~~Rifrn'i <rm
height ~~~Rifrn'i <rm
font-family ~Rifrn'i <rm
font-size ~~Rifrn'i <rm
margin ~~~ c~~ Rifrn'i <rm
padding ~~ ~ c~ <£1~ c~~c~~ ~~~ ~

Rifrn'i <rm
border ~~~ c-t~~~~ Rifrn'i <rm

~~ c~~c~~ ca,~~~ <rm ~ ~ Rifrn'itext-align
<rm1 (~- left, right, center~)

color ~~~~ Rifrn'i <rm
background-color ~~ c~ ffi ~~ Rifrn'i <rm

"'\,y
Cl,y
I

Cl,y
Cl,y



8.~ 'Snrf~ 1's1stl~A~ (Designing Web Page)

l!l~ iSlM° >SC~J<Pil~G ITT~~~~~\!)~ Nil&'Tl~.:i ITT <PTir ~~I \!)~ Nil&'Tl~.:i

~~~~~ m~ m~ ~1 ~ ~~~91'1' ~~~. -srn<P1l~&l'G
1J<1~l::1<fllmcq::1 ~~ -s '!fg;i;q;i '11"~ ~ ~ l!l~~ -srn1>1l~C&::1 ~~ 1J<1~l::1<fllm::11

~~~~~\!l~~~~~~~I

>SUM>ll~CG::1 ~ ~pilffi ~ Ni1&1l~.:i ~ <PTirl~~91, l!l~~ >SUM>ll~& ITT

~<P!<ll ~ <Tt<P, 8l~~ 1J<1~l::1<tS1m cmffl~ ~~~~mm ~~~
\!)~~ ~m~~1 l!liSMT ~~ R~~ <PTir ~~ -su11>11~w <rt <rt~~1
~ >SC~M>ll~C&~~~~~I

• 1J<1~1::1<tS1m::11 -sc~11>11~w~-s ~ffi~~

• >SUM>ll~CG 1J<l~l:i1<fllm ~ c9/M;~~
• 'SUM>ll~CG 1J<l~l:i1<fllm ~m c9/M;~~
• ~>11c&rn ~~'i'IJ~~ 'W'f~~~

• 1J<l~l:<1<fllm::11~<Pm~~m~91'1'~~ ~1c~ ~ fqru~

• iSlOO ~ ~ iSlOOm (8J~~~~)-\!l~ iSMT~ -s \S-s::1q1~1 ~
~I

\!)~91@ 1%m ~ ~ >SUM>ll~CG <Pl <Pl c~~I ~ c~ iSMT \!)~~

Ri1&11~.:i ~ ~1 ~-~~ c11111c.:i1 ~ c~ ~ ~ <rt C"f~ ~1 l!l~
Ri1&11~.:iro m~ni<tS~1c1 <Pi~-~<Pm~~1 l!l~<Pi~-~~ Ri1&11~.:ic<tS ~

~ >S~l:i1W~ (wireframe) I ~ <Tl<P, l!l~ ~ >S ~ ~~~m~ C~ l!l~ (~

~~) ~c~~I~~~~ Nil&'Tl~.:i ~-srn, ~- ~JICISIR ~~lci&::1
(Adobe Illustrator)~~ (Gimp)~~<PTir>S l!l~ Ni1&1l~.:i ITT <Pm~I

.,..
ry
Cl
ry
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ry
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Fl.e Help

BI H~ II Questioo 1/ Cote~ory JI

Q Lorem tpsLrn dolor ,;it amet, consec.+eiur

0
[11

0

[ U-;emame

Po.-;-;word

r;1 Remen-
f Si~h in

G Si~h ih

c£i~~ c~ Pslb'TI~~ ~ c~ c£i~91@ c£i~~~~~~,~ c~
fS'b'TI~~ ~-filffi c£l~c£1"1"c£1~ '3 Pfc£l~c£1~ ~ <p@ C~~~~~I c£iv:r ~

-srn<P'll~C&'!'l ~-c£i<s ~~ (Front-end development) I ~~-c£i<s ~~
c£l~c£1"1"c£1~, Pfc£l~c£1~-c£1~ 91Ml9ttfxt ~~ C$~~ ~,~-smrn '3~fu~
~~, QJ~c£l~~~IC&Jlt7~1~~I

"'\ry
Cl
ry

I
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ry
Cl
ry



91Mtffl ~ I!)~ C~ffl~ ~ ~ ~ -srn<Pll~C& ~ fu1m1 ffiC~tiG~,
, .•.?I, M. c,1..:.,, ~ ~ J'ft\Sj" J'f~"C<Ti~ ~~ ~ ~ ~I l!)"C<P ~ -srn<1>tl~W,j:I ~-l!)'S

~~(Back-end development) I QPR ~91rn ~-1!)-S -s ~-1!)-S ~~

~ l!llC"rnC<P J'fl~~ <J:i:1"'6Jl<P~91rn (Full-stack developer) ¥TI~I

~~ t,i:i!l<PI~~ 2!rnliSr~C<11C~ N,iSrl~C~ ~ ~ ~ ~ ~Cl!l 9imq1 I!)

f<l<rn~ m~ m'4~~~~I~~ 91Mtffl~ H~~l!l ~~ 'S~~

~~1 131!<ft~, -srn<1>tl~c'G,j:I J'f<f fu1m1 ffl<r~Cl!ll <PtiSf ~ f<r ;n, ~~~~. l!)<f~
~~~CJ'f~~~~~I

8.8 'Snf<f~ 911.qMrct~ (Publishing a Web Site)

I!)~ -srn<1>tl~& ~m~~ 9fmq, ~ -srn<1>tl~&ft; ~ ~ ~I ~

-srn<1>tl~'G I!)~ I!)~~ m~ ~. ~ ~~~'t ~ ~ l!)<f~

~1'1,j:!C~W,j:! J'fttSt ~ ~I ~ J'fttSt '31IC,j:1<PfG ~ ~ ~, <lt"C<P ~ ~~

~ (IP Address) I l!)f/; ~ ~1'1,j:!C~W 'S~~I!)~~~I ff~~
QPR~~ <Pm~. (J'f~~ ~1'1,j:1(.--l{, J'f~"C<Ti~ ~'S ~~~

~~ ;tt1 ~1'1,j:!C~& J'f~"C<Ti~ 211%t1c~,j:I J'fttSt C<Tt~~ ~~~~

J'f~~ <Pm m1 ~ ~ ~ ff~~ ~s ~'11f ~ m~ ;n, l!ll~ ~~
-sn!<f~~ C>t<Tt ~~, C4~ -srn<1>tl~'G m~ -s~ <Pm m1

~~~~ 'SC~<l>tl~& ~ <Pm C~'S ~~~~~~ -m
l!ll~ -srn<1>tl~W,j:1 C\SIC~~~ ~ (domain name)~ I!)~~~I bangladesh.gov.bd,
wikipedia.org~~ (\SIC~~~ ~I ~1'1-j:lt--lW (\SIC~~~ ~~ 91i-sm m1 ~ C4
C\SIC~~~ ~I!)~~~~' CJ'f~~~~I ~9@ C\SIC~~~ ~ J'fttSt

-sn!<f ~~ >tl~lrn,j:1 I!)~ J'f~"C<Ti~ ~~~1 ~ ~ -sn!<f :sil~iSrlrn,j:1 ~ <TM

'S~ C\SIC~~~ ~~I!)~ BP Dt~ -srn<1>tl~&ft; cq~ 91AAI



:.aaA:facP.$

~- '3CT!<IT~~~~~<P~ 1,Jl~~?
<r. <a> ~- <i>
~- «href> ~- di>
~- ~~~<P~~ <IB1 '3CT!<IT911Bf­

i. ~~~~w
ii. ~~~
iii. ~~ '3 ~fg;i;i;i;i ~
~~~?
<P, i '3 ii ~- i '3 iii
~- ii '3 iii ~- i, ii '3 iii

~. C~l--11t-!l ~ C\SIC~~--1 ~~<Pm~?
<r. '3rn<Pil~b ~-~
~- '3n!<f~ ~-~

8. <html>
<body>
-eps-ebs-First proqram-obs-op»
<a href» "test.html'»Test Website-e/a»
-e/hody»
</html>
C~I\SltC'!l~~ 'i;Jrr~~~­
i. <l'-!lC~Jt~
ii.~~~<P
iii.~
~~~?
<P, i '3 ii
~- ii '3 iii ~- i, ii '3 iii

~- <£!~<£!~<£!~~ <P>H<SUp>2</SUp>0</P> <£1~ <J>¢11<J>¢1~?
<r.H20 ~.H20
~- H2Q ~- HQ2

11,, '3CT!<IT~ 640x480~map.jpg ~C~IST!t ~~~ <img src=
"mapjpq?» <£1~~!<t~ f.:lcq~~~?
<r. width="640" height="480" ~- Pixelw="640" pixelh="480"
~- W="640" h="480" ~- Pixwidth-e'fi-l.O" pixheight="480"

~-~('!lf?lf'!l '3CT!<IT~ <£1~~~ J'f~ >J_-& ~ I <£1~ <IB'f ~ '3CT!<IT~~'3
~FE-:i;i;i-:i~I

....•
,y
C)
,y

I
C)
,y
C)
,y



~~ 1,Jtt~ ~!<I >tlBl<PI~ C\!lBlf\!l 1,Jtt~~~?
<P.<htmb ~.<br>
~.<body> 'il.<pre>

b. --l~--l ~~C:SIC\!l \'3nl<IT~ \SC:~~~ ~Jlffif<l~&~?
<r. Href ~- Target
~- src =rl-1~- 'i:f. title

~- border ~Jlffif<l~w ~~M~m~~ -tt?
<r. border-rl " ~- border-r'alt"
~- border-r'O" 'i:f. border-rnull"

~M"~~ ,!l<f~ So \'3 ::i::i ~~~ lift\'3 :

PmT \'3nl<IT~ N,iSrl~--ll~ ~\'311@ ~ HTML firm, 1'6~IC--l 8l \'3nl<IT~ 9f \'3nl<IT~
~~~<P~~<PB!~ firm?

So,m~wt~~ <PB!~~~<P~?
<r. <Caption> ~- <a>
~- <head> 'il. <html>

~::i.m~~~<P~ <PB! \'3nl<IT~

i. ~~~
ii. ~~~~
iii.~~~~

<P. i \'3 ii
~- ii \'3 iii

~- i \'3 iii
'i:f. i, ii \'3 iii

)j_'eto-11'1'1 ~
::i. 1~ ,!l~c£l~c£l"'I ~ <PB! X -R,ffl <PC¢1CiSr~ ~ c£l~ \'3nM>tl~&~~~I >tl~&ft;~
~ c~ ict.jpg~ 200x300 px ~l<PIC~~ c£l~~~I~ fu notice.html
~ notice c~ c£l~ M~<r~I~ @98:f "Welcome to X Degree College"
C"l~~~~~~I >tl~&fGC\!l R,~'G~cq~ ~\!ll~\!l~~~~I

<r. HTML c£l~ c£l~<Pt?
~- \'3nl<l>tl~&~~~~~? <ffi~~I
~- ~9fc:<P~~~ c~~~HTML C<Pt\5 M~I
'i:f. X -R,fu <PC¢1CiSr~ \'3nl<l>tl~&fGC<P \Sl~--ll~<P \'3nl<l>tl~& ~~ f<r?~~ <JW lift\'31

~- ~m '\'3nl<I RiiSrl~--l \'3 HTML ~~~ cxtvT <l'l~~c<r ~~~
c£l~ \'3nr<IT~~~~, 9f~ &l~C&C¢1 XYZ M~~~I <Plm ~ c~
~<PB!~~~~~~98:f \'3nl<l>tl~&fG~~ c~ c-t~~-tt1

.,..
ry
C)
ry

I
C)
ry
C)
ry

1. Google
I

map.jpg
2. Yahoo

ICT
a2-b2 I ab I H20 I



"ft: Google .,i~~ Yahoo~~ .,i~~ Hyperlik ~~1 map.jpg .,i~ ~ ~, ~ ~ 100x80 .,i~~
Bangladesh.html -.!l!i ">ITI'<tm~~~~~I ICT I?!~~~ .,i~~~~-2~I

.:P. HTML 'i,Ji~ <Pt?
~-~ -£1~ -£1~~ C\SIC~~~ ~ -£l<p~~~~I
~-~HTML <1'1~&Jffl~~~ 91ml? ~~~I
~- ~~~ ISUJ<K~ c-f~ ~ <!l'31!@ >i~>iJlffl ~~ ~9\rn~'i~I

~- ABC College, Dhaka
Available subjects:

1. Bangla
2. English
3. Mathematics
4. Accounting

<p_ -sur:rr~ <Pt?
~- C\SIC~~~~~~~~I
~-~~ABC ~C&JCIST~ ISUl<l>il~G~ iSMT HTML C<rl\5 ~~I
~- ~~~~f<l~rn~~~RCTJ Serial No -£1~~ Subject Name -£1~ 1f1t
d,wr ~~ M~ ~&!IC~~ -£l<pffl d,wr~ HTML C<rl\5~ -£1~~~~I

8. ~~~~ 1£)~~~~~ ffi lifl-S :
<html>
<head> <title> ICT -e/title» </head>
<body>
<h3> COLLEGE RESULT <th3>
<table>
<tr>
<th> Roll «/th» Name -c/th» <th> Result </th>
-e/tr»
<tr>
-etd» 501 <ttd> Sumaiya <ltd>
<td> <a href = "Exam Result.html'» MyTest Result </a> </td>
</tr>
-e/table»
«/body»
-e/html»
<p_ isll~ISTI~ <Pt?
~- 'IP Address -£1~ a,rn Domain Name~~~ C<R? ~~~I
~- ~~DTim ~l~IC~lffl ~~~I
~- ~~ ~1~1c~11t ~-t1~c~ct;~~rnl1ST.fl~~1~ J'f~~~ 11t-s 1

a-. 1. Ball 0 Ball
2. Bat

I

0 Bat

3. Wicket 0 Wicket
abc.jpg abc.jpg

mi-~ mi--<
"P. IS~ isll~ISTI~ <Pt?
~. -£1~ ~l~lffl~ <IJ<l~IC~~ '3Ul<K~~~<!l1T-~~~I
~- mi-~ -£1~ ~ -sur:rr~~ iSMT HTML C<Ptf%~ ~~ I
~- mi-~ C"P mi--< -£1~ ~ <PBf ~~~~ <!l1T,~'i ~ I

"'ry
C)
ry

I
C)
ry
C)
ry



~~~

~,A.~~
Programming Language

C$~~~ ~~xt~~~~

~~~™;it C~IC~l~IC<1 '1@t 9jf'm~~ ~liC~~ ~<1~C~ ~
~I ~~~~'i~~~~~<!te<q ~ 1~ ~I-Jy:I~~fqru ~~1<1etil
~ ~~~~IC<1 ~~ ~~ ~ ~~ ~ '61IC~~ft; ~™ 91l~ ~I
~ '61li:4lql~lc1 ~~~~~~ ~'i ~m ~™ <fltiSf ~ ~
C$$f ~ Jffi<fl~ C<lC~~ ~~ ~Ci:4~~R~ ~~~~ ;rn ~~~ ~ 1 ~~~ 0
~~~~9ilBl ;it,~~ C$$f~~~~ 1 ~~~ 0~~~~
~~ RC"t"t-n ~~I f<l~rnmc~ ~~~~ C$~~~~~~~~
~~~~ ~u:11\ST~~ ~ ~~ 9llBl Q$ 91~<1~~1Ci:4 ~~ ~~~
~~RC"t"t-n ~~~I ~~ ~~~$1" ~~~ ~~~
C$~~TIBT ~~ Pf (C) I ~~ ~~~~~ C$~~TIBT i!t~llt~ ~~ ~~ C
~C$~~~$~~~~~~I

...•
ry
C)
ry

I
C)
ry
C)
ry

• C$~~'it~~~~;
• ~~C$~~~~~~~I
~ I <1~1 rn,qi
• ($~~~~~~~;
• C$$f~~ IS art mt"~~~;
• 'PT'C$~~~~~C$$f~~~I



<t.~ C!lt!JIDBI~(Concept of Programming)

~c£l<PW C<Pffl ~Rlo~l<t)~~ '51~-xt <Tl~~~~ (Central Processing Unit),
~~VlH9f Plf~ (CPU)~I ;q~~IC--1 ~ ~~~~ WR~~ c£l<r <Tl
c£l~Plf~~I c£l~ PlT~-c£l~~~~~-ml-xt <Pml

~=~<11~~'l ~.•,

I ~~ I
1-~.... --1~, - •.. ~~,. •..

"lP.j 1P.i

J ~

' .
c.•• c~1ij ~

~5.1:~~

~~ ~ ~-mM <rm ~ ~~ ~ ~~-f<mtt~-'1~-~~ ~
'51~1 c£l~ '51~~~~ ~~<Pm~~ (>5'i;t ~~~~~iSRT~~
~C~C~lf¾~ I ~ '51~~ '51~ <l''il<l''i'S c£l~~ C~C~lf¾c~
~~~~<Pm~I

~ C~C~lf¾C<t) ~~~ ¥ ~~ ~~ <rm ~ : ~ 'S ~I ~~c~~c~ ~
(1!,1'11&1~'1 (volatile) -s ;:r;f-C'!,1¢11&1~'1 (non-volatile) I ~ C~C~lf¾c~~~~
91"@-S Ci5'Gt ~~~~,~~~ (non-volatile)~ I ~ : ~I\SN,{I,, ~,~'
~c£J~~1 ~~ c~c~lf¾~ Ci5'Gt~ ~ (C"1>~f<lc~ cm~~>~~
~,~~~~~I~:~ (RAM)I~ cm~~ Ci5'Gtm~
~~~~~<P@I ~ C~C~lf¾~ C<M ~~ ~~ ~~~
<Pm~;ttl

"'\,y
Cl,y
I

Cl,y
Cl,y



~·
'll'I~

(Capacity)

(Speedl

lJ'r:T(Ram)

.,..
ry
Cl
ry

I
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ry

~ 5.3:~ C~C~IRBI~~

~~C>t>tC~~ -TI:~IS ~ C~C~IBI ~' ~C>t>tC~~ >t<IC&rn ~™ c~~></,1~, ~~
~™ <pJM C~C~lf¾ I C~~></,IC~~ ~ <pJM C~C~lf¾~~~'~~ '5~ ~~~
911TI!, ~~ <£1~~1 c~~><1,1~ IS <pJM c~c-llf¾ ~c>t>tc~~ arr~ ~IS'~™1~91@~
m1 m ~C>t>tC~~ ~ allql~C<IICIS 'j'f~~™I~~~~~~'~
~~I

~~ c~ >t<1c&rn <1n1<1~¢1 c~~><1,1~~, ~91@ <pJM~1 m~~
~~I ~ 91@ ~~~I ~ <T~ ~'>Ii ~ ;tt, '5~ ~IISN,c.%~ <£!~

~~~~~~~~~~~~ (q1fl ~~~

~~~~I



<t.~ l!lt!il~,jq ~ (Language of Programming)

~fqru~~~~~ f<Kx1~~1C<I~~~I~~
~ \!l~~~~ \!lf¾Mi~&~ 91l@, <TWP~ ~;iil<P"~~I ~ C$~
~~~~~ C$~~ -n, <8:f~ C$~~~~~~ C$~~ i51<Tt ~
~I

,~~~-l11f ~1~,1~~~
~(Fortran) 1954-57

m91 (Lisp) 1956-59

~(Cobol) 1959-60

<:<Im (Basic) 1964

~(Pascal) 1970

Ff (C) 1972

Ff++ (C++) 1983

9l1c'f (Perl) 1987

~~ (Python) 1989

,~~~~-l11f ~l~~lt~~ ~
~<:<Im (Visual Basic) 1991

M<!l~ (PHP) 1995

~ (Java) 1995

~91, (Javascript) 1995

~ (Scala) 2003

C$'ft (Go) 2009

~ (Rust) 2010

~(Kotlin) 2011

ct.~.~~~ (Machine Language)

~~ <11~;i1RI ~~~ ~~ <p@

~ ~ <F@I <ll~;ilRI ~~~~ ~ ~

~~ ~- 1 -s 01 \!]~ ~ ~~ ~~

~C>t>iC~~~~~~~~~~IO'S 1 fqru
~ 8T C$~, ~~~ C<Pi\5 (machine
code), ~ \!l~ ~1~1ltc<r ~ ~ ~ '1Ji~1
~~ ~ C<Pi\5 ~ >l~ISfC<ll"tr ~'S

~11c~~ ~ ~ '1Ji~ C<Pi\5 ~ 1g~'4J

~ 5.4: 9jf'~ ~$! c~~~
~(1815-1852) "'\ry
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<Ut91Bf I ffl't ~ ~ o ~ 1 ~1 \!)1~ ~n-rc~~ ~ ~~ ~ ~ cm~ ITT <rm
~~~I

~cm~~-c<P ~~ 1BMT~~~~~ ~c>i>ic~~ ~®t ITT
~ ~~ ~~il<P~ C>il,I ~~il<P~ C>lCT, ~ ~ ~~il<P~ Nm c-f'3m ~ 81"~

~~ ~c>i>i~c<r ~ c,r'3m <Tm .qt cm~ ITT <rm <Tm1 ~ o ~ 1~~
CDCTJ~~il<r~C>ll,~~cm~c:a,~~~~~1

<t.~.~ '51JI01~M~(Assembly Language)

cm~1~1~cq~ 1BMT cm~ ca,~ >i~iSt\!l~ ~ 1BMT ~ G'!Jl~ 981 ITT ~ '31Jlc>i~f¢1

G1Jt~1 ~~ ~~ cm~~ ~1 ~ G'!Jl~ CDCTJ ~~ ~ cm~ ca,~ '3 ~
cm~l~l~cq~ IBMT~I~~~~ '31JIC>i~f¢1 G'!Jl~ Nm ITT cm~
~~ 9lm1 ;tt1 '31JIC>i~f¢1 G'!Jl~ Ca"f~ ~ '3!tt"I ~~ ~~~~,
~981 ~~ ~f1ilf<r@& ~ 9lm11 '31JIC>i~f¢1 G'!Jl~ ca,~~~~
~~~~~8T cm~,~~ '31JIC>i~i:'11~ (assembler) 1

<t.~.~~~~(Mid-Level Language)

'31JIC>i~f¢1 G'!Jl~ ~<f~ @tt,-tgC~~ ~ ~~~~~~~ <fCi:'1"1 ~~~

~'3mhl ~<r~ cm~~nBT~~~~~ITT~~1 Pr G'!Jl~ ~~~~
~~ R~ffl~'t ffl't ~~ Nm ~ffi"C<P i3f~~ Pt ct;c~~ ~~ cm~~ <rm
<Tm '31~Jfvtt<P ~ cq~pq~ ~M~lc~~ IBMT i3fJTI~~'3mhl ITT <Pm <Tml

<t.~.8 ~~~(High Level Language)

~ G'!Jl~ '3 '31JIC>i~f¢1 G'!Jl~ ~ ca,i-~ cm~~ ~I '31JIC>i~f¢1 G'!Jl~
cm~1~1~cq~ 1BMT '3!tt~ CDCTJ~ cm~ ca,~~~'3 ~~~~cm~ ca,~
~~ ~<r~~-~~1 cm~~ ~ ~~ <:r~~~ >i~>iJI~ ~~
~ '11"~, ~~~~ ~-R ~ cm~~ ~, 8T ~~ cm~ ca,~ '3 ~

~11c~~ IBMT ~ ~~ ~1 ~~ITT~~~ cm~~~1 ~ (Cobol),
C<J>l~!il~ (Fortran), Pf (C) ~ cm~~ ~ '31IR~IC~~ ~ cm~~ ~ ~~
~ c~1 ~~~~~~~ '3!tt~ CDCTJ~ ~ cm~M~~ <rm
~I \!ll~ ~~~ @tt,-tgC~~ cm~~~~ ~C\!lll ™~ ~®t ~ ~~
cm~~~ITT~, 81"~ cm~~~~ >i~iStc~1~ ~ ~<r~ ~~ ~~
~ cm~ RbiStl~~ <Pm'3 ~~1 ~- Pr ~ ~ (C++), ~ (Java), Pr 1Cjl91 (C#),
R~~ (PHP), ~~ (Python)~I ~~~IC~~~~~ cm~~~~
RC~t,~I <rm ~I



Pf (C) : Pf c£i<rfG ~~~ <q)<l~IC~~ ~~~~~ffil cm~~~~I 1972 ~
C\5Wf ~ (Dennis Ritchie) ~~ c£1~~~~I ~ ~ ~ c£1~~~
~~~8l~~ext~~~I Pf~~~ '3f~~ Pfr'5~ C~
~ csl'G1c1iSr ~JIC~iSrc~-t cm~, ~-t1~c~t; :511cSiSrl~ f<r~<rt ~~ ffl~~<Pm
<Tml c£1~ c£i<rfG R~~ il<tSt,IIS cm~~ ~. c£1~ ~ ~ ~~~ '3f~xtt<P ~ ~
c£i<rfG~cm~~ <Pm <rrn1

Pr mm cc++): cm~~~ iSf~ ~ c£i<rfG W9l'f' ~'il1 c£i~ ~~~
~~~ <IB"f 15JR,~I!) <Pm ~1 Pr cm~~ ~~~~ ~ ~~~ ~ c£i<r~
91@ '3!t@i ~~~ 8IT~ ~ C++ ~~~~I 1980 ~ ~~~
iSf;f~91 (Bjarne Stroustrop) c£1~~~~I c£1~ cm~l~l~C<tS '1(m'1@~
~cm~~~~~ c-t-sm c£i~ ~1~1m~ c£i<rfG ~~1

R,ispil'1 ~ (Visual Basic) : 1991 ~ ~l~C&l>t<.Pt; ~ cS~c-sliSr '3f~~ Pi("{,C~
cm~~~~ R,iSJ:$11~ ~~~~ <tSc~~ 1 c£i~ c~1t;11fG c£i<rfG~ 9l<frru
c9"~1C~I~ ~~ ~~ <fJi9(.qs ~$1\!ll ~ <tSC~~~ I ~~ c£1~ cm~~~~~ c£l<f~
cm~~ <Pmwr~~~~cm~ 1,1~1c~1~ ~~~cm~ c£i<r~
~~~ 1J<l~l~<tSI~~~~~ffil~I

~(Java) : 1991~~~~~cm~~~~~1 c£i~ 1~~1c~ c£i<rfG
~ffil~I c£1~ c£i<rfG ~~~~ c£1~ c£i<rfG~~~~~~~
~ ~ 8l ~ ~ ~ ~ <Pm <Tm (WORA: Write Once, Run
Anywhere) I W9l'f' -S"CTT<r :51lcSiSrl~~ -S"CTT<r c~ C~'!l~ ~ '3fJl~ Wj_~ >t'lf>~l!ll
c-f'S~~~ c£1~ ~~~~~ffil~~I

'!!Jl"i'f'i (Algol) :~91 c£i<f~ 15llC~Bl<tSI~ ~~~R@ll~cq~ >tNMl!l~ 1958
~ ALGOL (Algorithmic Language) cm~~ ~ iSfrJl ~I ~~ ~ cm~~
~~ c£i~ ~ ~~~ai~ c£i<:r~ 15l1? c£i<rfG cm~~ ~ ~1 c£i~
1~~1c~~ 15l1? cm~~ ~ P1c.!G(:JJ-s '3fWf*1 ~ ~91 ~ <Pm <rrn1 ~ c£i<:r~
~~ '3fWf*1 <fJi~~ Wf'S ~ ~~ c£l<f~ ~~~~~­
~iSf~ c£1~~ ~~ ~'3~~~~I

C'l>l~l"i (Fortran) : 1957 ~~c£1~~~ c£l<f~ ~ ~ 1J<l~IC~~ ~
C<.Pl~ul~ (Formula Translation) ~ c£i<rfG (Sfb-<gC~~~~~I c£1~~~~
~ ~~~~ <IB"f ~ c£l<f~ ~C1~<tS~I c£1~ ~l~lfi;c.qs ~ ~~ ~ ~I
c£1~ 9JJffi $l ~ (.q@ll~<tS ~'irn c£1~ ~ c£l<tS<tS~IC1 ~~ ~Cl!ll I ~~

~ ~Cl!l 9li@ ~~~~~ 9li@ <IB"f ~ ~ P11C~~~~~ c£1~
c£1~~ ffl~I(~ c£1~ <tSl~l<tSI~~~~ C++) 2018 ~ C<.Pl~ulc~~~ ...•

,y
C)
,y

I
C)
,y
C)
,y



~~<Pm~I C<i'l~~I~~ ~ ~~ 1!)<1~ ~>il~C~~ ~ ~~~
'"""""

1
••• ~~~ m~ I!)~~~ c<tS1c~1m f<1®1~~1 ~~~~~
~I

~(Python) : ~~~ (Gido van Rossum) 1991~~~~~I I!)~
1'6~1~ >1<1C6rn ~~~~I!)~ 1!)<1~ 2018 ~ I!)~ IEEE~~ cm~~~
~~ C~I ~~~~I!)~~~1!)<1~~'i!J Pl~'GJl'$11 I!)~~
~Jl'G<i'C~ ~ 1!)<1~ ~l{s'5N,fu<tS ISUT<T ~~, C\51,t ~Jl~l¢11~P1>1 IS ~mf.f~ ~~
~~<Pm~I

<l'.~.<l' ~ !l\9fl-'Jl<J:I ~ (4th Generation Language- 4GL)

cm~~~ ~I-IC~~ iSRT~~~mm ~<1JI~~ ~ 1!)<1~ ~ <WVf I!)~ cm~~~
ITT~' 8T~ ~I-IC~~~~ <!Sl~l<tSl1%:1 I!)~ cm~~ ~1 ~IC<!S ~~~~~~
<ii 4GLI C'5'GIC<1\St ~~ 8T SQL ~ C'f™~' ~~ 4GL ~I I!) ~-~-M <I"~ -.n.tt
~~ISmBf~ 2JINC<!S¢1 ~-tl~C</'>1~<rm~, I!)~~W~<ii~ "6l9t Nm~
~~<l"nr, ~~IS ~~~~~~~f<IC-'16~1 <Pm~I

<l'." 1!1i<ll"f<q5 ~ (Translator Program)

••• ,~'
11
', ~ ~ cm~~ ~~1 <ffet"°IS ~ ~ >1~1~~1c1 ~~ -rn1 ~ 8T
~~~~,~~1~ 0~~~~I ~I~~~ Cc'f~
cm~~ C<PW5 l~~~1 I!)~~~ iSRT~ cm~ ITT <rm~,~
~~1<11q<tS cm~1 ~~~~1<11qc<tS~ ~!<It~~:

'!IJIQl'ilGill'i:1 (Assembler) : ~JIC>i'iff¢1~ ca,~ cm~~ C<PW5~~~JIC>i'i!¢11~
~l!)~Cm~1

~~~cm~~~,~~~C<PW5~~~~ iSRT 11~
cm~~-~ (Compiler) IS~~(Interpreter) 1 ~~~cm~~
~91~~~~~~~1 I!)~¥~~111q<tS cm~~ I!)~
~IS~~~~~I

~l'~Gill'i:l (Compiler) : ~ ~~ '1@t cm~ ~ ~ ~ 8T I!)~ ~
R~~<tSl1~ (~ ~~c~~c~ ~ Pl~'GJl1l! Syntax)~~w ~1 <ffet"" ~~, 15~ ~ '1@t
cm~~~~ C<Ptti5 l~~1 ~'1@t cm~ I!)~~<rm~
~1~ cmm~~~~ l!)~!J.f C-f™~1 ~~'t~~~<rm I!)~~1
~~~~l!)~Cm~~~~~~~I

.,..
ry
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ry
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~-Gl-l:ll!l'Gl-i:1 (Interpreter) : ~fflp cm~~ ;it <PG1 cm~~ M,t;c~-t

(statement <rt~) ~ C<rlV5 ~~ <PG1 ~ ~f¾~~t; <PG1 I '31~~ ~ cm~
~~d;t;c~-t~,~ti~ d;t;c~-t '3!tt~~ C<rlV5 ~~~~,~981~
C"'&GC~'G,~981 ~'51~ C"'&GC~'G, ~~ ~~ ~~ ~ c<t;t;c~iG ~f¾~~G ~I ~ <PGIT~ ~ ~

~ ~ ~I ~ ~~ ~~ <PG1 C"6GC~'G ~ C<rW5 ~~ ~ <Wf ~
~&J.:il1&J<qS~IC<I C<l"fxt '1tt~I

<t.8 C!lt!JIDBI ~~~ (Program Structure)

~~ cm~~~,~ <PG1 ~ c~\!)~.qsl~ ~ ~ '3!~1"f~~ ~~~ ~~
m®t~~~ cm~~~~ <rt 1al.qst,I~ <Wr1 ~~~~

cm~~~~~~~~~~ cm~~~~~~ ~1 ~ ~~~
cm~ ~~~~~ ~~~ ~ ~ '3!~V'Bf c~\!)~.qs1~ ~~~~. ~~~
~~~~ffi:i.t ~~I ~~~ 0%1 1il.qst,I~ ~ ~ ~ ~~~

cm~~~ (Flow Control)~~1~~~~cm~~f.:rn~c.qs ~~
~~ ~~~~ '3!~V'Bf C~\!l~<qSI~~~ '3lR~~\!) ~~~~I 1~ \!ll~ ~ ~~~
0%l 1ilt,l~c.qs ~ c-flSm~;it~~~ cm~~~~ ~C&JIC~C&JI I

<t.<t~~ ~91'1~~ (Steps of Developing a Program)

cm~~~~~cm~ C<pi\5 ~~wr~ ;ir1 ~~ ti~ wm~~ 8T,
cm~M8T>i~>iJIID~~~~, ~~~~I 8T~~~~, ~~
~~9tM~~I ~~ ~9t1C&Jlc.qs~ <Wf~~ (algorithm) I~~~ Ca"f~

~~~~~~I~~~~9t~8T~ m~~~~,~~
~~(flowchart) I

(? .<? .~ taail..ac-10,~,,

~ <ll<P, ~~~~~~~ <ll~>il~C<qS&J~~<!ml~ <ll~>il~c.qs&J ~
~ <PGIT~ ~ ~,~ ~~ 1,W~ <!ml ~ <ITIS1T@ ~9t~ ~~
Ca"f:i.tt <Tm-

~) >il~C<qS&J lzj.qs~l.qs~? ffi '~' ~ 8~~ ~9t <ITIS, ffi ';it'~~~9t <ITIS I

~) '3lR,~1<1c.qs~ ~ c~ f¾.qs"11~1'?1~ ~ ;it1S 1

I!)) ~~<P@~<ITIS, ~~~ 9ft1' ~~9t <ITIS I
8) >il~C<qS&J~~<ITIS I

~) ~C~~I

~~ ~9t~~~ 91m" IS~~~~<ITIS1T@~~I~~ Ca"f~

~~~-<PT¥ ~I ~9t~ ~ ~ ~C\!l ~ ~ ~9t~ ~1~1<11~.qs~IC<I

""ry
C)
ry

I
C)
ry
C)
ry



~~~ >!~>!JI~ ~~~I -£1~ ~~~~~~~~~~~~I
~, ~~~ <ffet W<P ~ ~~ <fl"f M -£1~~ ~~~~~' C>IC'*C.!l
~~~ <pBr ~~I ~- ~~~~~ 't~~ ~~ C'IT<f <IB1~ 9ft1'
~ ~9f~I -£1~~~ ~~~~~~ =n ~, -!l<r ~ ~9( >!l~C-$'4
<ffet lb-$bl-$ ~,~~~~ ~9fWf~ -£1~¥ -£1<1~ ~~ ~~~

~~~-ttl

~~~~~I~~~ C.ql<VIC~I~ ISMT~~~~~

~I -£1~~$~~ 5.5~ <:q~Wfil

I 7

0
4IC<1~$1 ( (!J<pITl:f<r WT
(!J<Pf"C"5f (!J~~ ~)

I l
(!J~~~(~)~
fqru~~~~I

~5.5:~~~

...•
ry
C)
ry

I
C)
ry
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ry



~5.6:~<Jtl3~~

~~13~~91"@~ C$~~~~~~~I ~ ~~ 91"@ ~~

~ CIM,-~ (test case) fqrn~~ ~I -:i~~~ ~~ iSMJ C$~
~\!lJlfii\!l~9ffe ~ ~ ~ ~~~ cq~ ~I <lfq ~ (IM, (<q)~C>t~ iSMJ ~\!lJI~
~9ffe ~ ~, \5~~Wi C$~~ ~I C$~ '¥f~9ffe C"f13~ C~ ~
m"t ~ 911"@1 ~~, >t~>tJlfi, ~~ iSMI C<T ~~~~~~~

~I ru~~\!l, ~~~ Wfl3, ~~~"t ~ C$ITT ~~ ~~ '¥[
~I C<Ptc'5 -£1 ~ '¥f~ \5iC<P <ft~ (bug) ~~I -£1 ~ C$WD@ <11<1~~ <ft~~
0Br ~ ~~ ~ ~' '3f~~, C$~ ~ft,113" ~ ~I -£1~ ~~ ~ ~ 1%<rffet~
(debugging) I

~ dM, (<q)~t>t~ iSMJ C$ITT <T~ fb<q)2il<q) ~~, \5~~~(release)~~I~~
C$WD@ ~~~~ <1M~l~<q)I~~ iSMJ Pw{xr.n <ft~ ~Jl-f.11'1 (User manual)
~~~I

~~~~C'11~:
• C<T >t~>tJ@ ~~~Wi,~ >tfb<q)~1c<11"Ri ~

• >t~>tJl~~~iSMJ~~l3~~~. ~~~
• C$ITT~~ 13 '¥[~ 1%<ft~~ C$ITT ~~V'tl~~
• C$ITT~~

"'\,y
Cl,y
I

Cl,y
Cl,y



<t.~~ N5\latl~.:i~(Program Design Model)

~~~ Cffi~~ <Pm <IT~~ {3 ~~ <ITT~I ,£1~ '1@t~
~~ <£l~~91,~~~ {3~1Gl~~a, <rt ~~91l'5~I <£l~ '1@t ~CIST~fflc~
~rn~ff; ~ <£l<f~ ~1~1<11&~ i3f~V't iSt~ <p"Bf c-mt ~I ,£1~ ,£1~ i3f~"'I ~~~~

i3f~"tff; "fl <Pm ~I '1@t C$~~~~~~~~ <£lffi"C<p~~~
<£lffl {3~1Gl~~a, <rt ~~91l'5~~~I
<£l~ ~ ~-;Pllffi Cffi~~UBT ~1~1<11&~ i3f~"t~~ ~rnl1STC--l~ ~'t, N,\STl~--l, C<PtJ%~,
~'t, ~14C'lf>C.!l ~~ <£l<f~ ~~'ti <£l~ ~ ~rnl1STC--l~ ~'t 20-40% <£l<f~
N,\STl~--l {3 C<PtJ%~nr 30-40% ~ 'ITT <Pm~I <flf<p >l~~~fC'!l~'t <£l<f~~~~
~~~I ,£1~~<f~ <IT~~' ffl't cq~~ Cffi~~UBT ~ ~
<£l~ >!~>!JI~~~ <fi5~,~~~ '!l'!l&I~~I <£l~~ffl~~IC<I Cffi~~UBT
'5~ Jf~~~ ~~~~(q{,m ~ CJf <PBIT't <£l~ <rt <£l~~ Cffi~~UBT ~~
~ C~{, Cffi~ >l~IST~IC<I ~<Pm~~I

<t.<t 'Pr' C!tt!ll~~~ (Programming Language C)

(£11f 91m ~~ ~9ffe" <01<1~Rl<IS I C~~~~~~~~~<t1"
-illrfc~ICil) '3, c:>111<1>~ 91Rlc<1c-1 91m ~~~~~~9!,"f' ~ Mc<1f6\!) ~ 1

Pl <£l~~ "1fu."t1'1t Cffi~~~ I Pl~~ <p"Bf~~ Cffi~00 <Pm~I
~-

• ~ ccic~cci~ cffi~, <rr fqnr ~~{,mm~'t <rm ~1 ~- ~-C<ft\5,
~~ ~nfomm 91Rl&lci--ll ~ ~ ~rn11ST!t1~ ~~{,mm Pr ~
~<p"Bf C'1~~I <£l~~~ca,~.(if.:l~ <raii~V't~~<rt ~l~C~l~C1ilcil~
~. (~- cr,fcilR,~, c~l1r1STlrn&~,~{,~{,~, {,ffl~~~)'!>IC'!>
~ cffi~oo <p""@ cq{,m~, CJf~ Pr~~ <rm~1

• 15ITTf~ Cffi~, 8T~~<p"Bf <IJ<l~l~~l~~I ~~~~ 91i@I
~- ~~~$1"~{,mm ~JICISIR~9t (Adobe Photoshop) I

.,..
ry
Cl
ry

I
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ry
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ry



• ~ cmffl~~~~Pf~~ff~I

• ~~~~~'~-~(Linux) Pf'fqrnITT1

• ~~ C\S1'IC<l\St cm~1 C151'IC<l\St ~~ ~>t~~'11~1' (SQLite) ~ Ql C151'IC<l\St
'"' I; ''''""''-'".:~ C'f~~ Q'®-s Pf fqrn ITT I

Pf~~1'Jt•.. 1 ..•

~Pr~ cm~~~~~~ ~-t1~c;it; c~ ~<1$~~-srn
15l~~C'1115 ~<f~~ <r@~~I ~~~<!$~~cm~~ C>t\5~~I ~~
<.f'l~ca,~ ~~ct;~ ••~~ .c (~!<It~, <.f'l~a,ff;~ ~ C"1Vf .c <j)~ ~. ~- programl.c) I

~~~ <.f'l~a,ff; ~ ~ <r@ ~ ~ ~I ~ ~ ~ ~<!$
~f¾~~ct;:.qa, ~ ITT ~1 ~~CSI\St ~~~ PtC"&C~ ~~ ~f¾~~ct;:.qa, <.f'l~ca,~ ~~
~ .exe (~- programl.exe) I

cm~~~ ~~""5 ~ a,1~~f;fu.qs ~1 ~!<It~, ~ ~~~ HC'l"t
~9t <r@ cm~~~~1 '5BI <1'6~1c~ cm~1~1~cq~ ~~~ iSRT ~ ~1~R,~
~-srn 91t-sm <Tm, Ql~, ~~~®t C<Pt1S ('1~,~~~~ff <Tm 1

~-tl~C~(I, ~~~ ~1~R,~ (IDE)~-srn f<l~l1C'1J 91t-sm <ITTTI~~Pr~ iSRT
~ ~<!$ ~i~R,~ ~ C<1Sl15i;i<1S>t (Code::blocks) I ~~ c~t;f<l~>t, ~~. ~l~C~l>t<.1"1'
N,1SJ_$)l'1 ~'3~ ~~'3m8" fqrn-s Pf~ cmffl~ ff <ITTTI ~~~'3~
91Ml91tfit ~Jl~rn1S ~~~~~ c~1<11~a, ~ iSRT-S ~~ ~9t 91t-sm
<Tm I

~'Sllt1$ (Hello World)

~~~~<!$Pr cm~ C'f~1

1 #include <stdio.h>
2
3 int main()
4 {
5 printf ("Hello World!");
6
7 return O;
8

cm~ s.1

"'\
ry
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~C'1~91@C$~~~~1~~~<1'1~Ci:1~<£l~~~-Cl<£l~9@

C$~~<£l~~ ~~~I C$~~~~1,~<£l~-

[ Hello World!

Pl~~ C$!1Wr <£1~~~~ISMT <£1~ <Pl~~~ <Pm ~I <Pl~~~
IS~~~~ISMT ~rnl(9r~~ ~ ('1~™I

~~ C$~ 'r'51~ ~~' int main() 1 <£l"C<P~~main() m~~I ~Qf <£1~~ ~
~~~(~~) ~Nru C<ll<lllt..il ~ main() <Pl~~~Qf~~~
<£1~~ ~~~~I~~ IS~~~~~c-flSm~I~ <ft~ <ft<Pl

m~~I

Pr~ C'1~ C4 ~ C$~~~~main() <Pl~~ C~I ~- ~~~ 'r\51~
~main() <Pl~~ c~ <£1~ C$~~~~I <£1~ C$!1Wr~ <£1~ main()
m~~C'1~~1

<£1~ 91@ ~~~~ printf ("Hello World!") C"'b&C~-t1 printfO <£1~ <Pl~~,~~
~~~~w<t, <Pml ~- <£1~ C$~~ <£1~ C"'b&c~-tff;~ Hello World!
<fl"~ w<t,~I printf() <Pl~~~w<t,~~~, ~ <£1~ C$!1Wr C<Pt~IS ~
~' ~ stdio.h ~ <£1~~~~I <£l"C<P <rri:4" ~ (header)~I~~
~<Pl~~~~ c-flSm™I <£1~ <Pl~~~~~ ISMT ~ <Pl~i:4lt C$!1Wr
'31~~'&~~1

ti~~ #include <stdio.h> C'1~ <fi"Brr"I stdio.h~ C4 ~ <Pl~~ c,r1Sm~' ~~

<£1~ C$!1Wr~ <Pm <Ttc<l°I stdio.h ~~ <IJ<l~l~<rl~~ ~ c~ ~1' ~1Sm IS
~1, w<t, <Pm~~~ C<P't~<Pl~~ ('1~~I

C$~~~~C'1~~ return 01 <£l~~m~~~~1 <£l~~"PI~
~~ f.:mr <£l ~~~ ~~V"I '311Ci:11t,;il <Pm~I <£1~~m 91@ <£1~ C$~
~~~I

(i5t;t~9t (Types of Data)
~~~~~~-~~I <£1~~-~~~~~91@
<Pm ~I Pl C$ffl~~ C<P't ~~m91~' ~Qft~~~~ 00~~
~~I <£1~ ~'4J @"rn~'ljJ~- char, int, float IS double I~~m91~ 00
~~~~ '311Ci:11t,;il <Pm~-



char

<!IW~character-as ~~~~I <!I~ 0%1"~9t <!l<Pf'G~l.!I~ (.qi.f, ~~<P, <JN>fG~
~) ~~~9/t@, ~- 'a', 'D', '5', '!'~I <!IW~ C~C~IBlC\!l m~~
<!l<P~ <~~~, ~m) i9fl1J~ -t*'f <PBTI~<!I~ 0%1"~9t 28 <rt 256W '1~ 0%1"

m~ <!11l1 256W~~<!l<Pf'G ~11Rln1<1c~ <!l<Prr:®t m~ <!11l-tt, <!l<Pf'G ~11Rlrn<1c~ <!I~~
~<!l<Pf'G 0%1" m~ <!11l, ~ char ~~~ 0ml~ 256W~ 8T ~ <!l<Pf'G
m~ <!11l1

<!l<Pf'G ~ 8T~~ m~ <l11l o ~~, 11 ~~~. <!l<Pf'G m~~~~~ <Pm
<Ti1ll ~~f<rt; ~~<Pm <l11l~~~- 00, 01, 10, l!J.q~ 111 <!l<P~~IC<1
~m~~<Pm <l11l~~~- ooo, 001, 010, 011, 100, 101, 110, l!j<q~
1111~n-~~mf<rt;~~<Pm<!i1l, 2n-~~m~~I

int

Integer ~ ~!<1 91~~~1 <!I~~ ~~~~ Rm int 0%1" ~~~~ <Pm
~1 <!I ~ 0%1"~9t 91~~~ m~ <!11l1 <!l<Pf'G int~~ 0%1" m~~~
C~C~IBlC\!l ~~ (~~~, 32 m) i9fl1J~ -t*'f <ffill ~<!I~~32 m, \!ll~ <!105~
232 <rt 4294967296~~~~m~ <!i1ll ~ ~~~ C<JC~~~ XS ~~~~
~c\!) 91t@, \!ll~ -2147483648 c~ 2147483647~~~ 8T~~~~int~~
~~~ <Pm <!11l 1

float
-r"1nl<P1& ~~~ ~~~, floating point number m~ iSMJ float 0%1"~9t~<Pm ~I
<!IW c~c~1Rlc\!) m~~~~ i9fl1J~ -i*'f <PBT1

double
<!IW-S~~~~~ m~ iSMJ~<Pm ~I ~"C<f <!IW m~~~ C~C~IBlC\!l
~~i9fl1J~~I

<Prn<PfG c$$T~~~ 0%1"~~~ C-t~wrr­

l;t.tl~~~ !)

#include <stdio.h>
int main ()
{

char ch;
ch = 'X';
printf("The character is %c", ch);
return O;

(~-$T5.2
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Cffi~~-s~~~91G"~The character is XI

-£1~ cffim char ch~ char~9Br -£1~ ~Jlfa~<1i:i (variable) 05@<rm~, <IBT ~ 0t-sm

~ ch I -£1~ ch--£1~~~~'S~ <rm 0T\51 l!iff ~Jlfa~<1i:4 ~~I <llJIU1~1-i1 ~9Br

05tl~~~%c~ <rm~I l!iff~~~~(format specifier) I~

~~05W~9Br~~mtt-n~-
~~ ~~~IG~Pt~l~I~

char %c
int %d
float %f
double %If (-£1~ I~~~~~~ L~)

Pr cffim 1!,J1Rm11ci:i-i1 ~ca,~~~ f.h1~~l-.i--l ~1 1!,JJRlrn<ici:i-!1 ~~~~.
~~<p" -£1~~ '-'ll-Sl-!1C~l-i1 ~ ( ) ~~ <ltC<f I ~~ ~~~~ ~~<p" ~C\!:I
~;;ill

~1!,)l½lnl<li:'1~~"t '¥f 1!,)l½lnl<li:'1~~"t
age Ostudent
final result final result
student 1 marks greetings!
studentO my,name
current date

ts"tl~~~ ~
-£1~ ~JIC'l1~1-i1 ~981 1!,JIBlU.J<li:4 char ~981 8T~ (\5t;t ~"t ~ 91MI ~ -£1~
cm~~ c-i~ <rt<r 1

#include <stdio.h>
int main ()
{

char ch;
ch = 'x';
printf("Value stored in ch is %c\n", ch);
ch = 'y I;
printf("Value stored in ch is %c\n", ch);
return 0;

.,..
ry
C)
ry

I
C)
ry
C)
ry

C$~5.3

~~cm~~ <PBr ~~~~~9fl, 91t-sm <ltC<f 1



Value stored in ch is x
Value stored in ch is y

~~ ~~ cm~ ~ 8T C$~ ~~~I <£1~ printf() <Pt~~

C~\!JC!'1 \n ~ <Pm~I \n-<£1~ ~ ~ m ~ (new line), ~~~ <£if& ~~
~~~~~xt~~~~~I ~ printf() <Pt~~ C~\!JC!'1 \n ~
<Pm~ ~C\!ll, ~~~ ~C\!ll <£1~-

Value stored in ch is x Value stored in ch is y

<!lff ~i1f¾rn<1c<:1 <T~ ~~ m~ ~ (~- ch = 'x';), <!l"C<P ~~ch-<£!~~~ 'x'
,_.,,<,,~ '<Pm<£!~~ ~9IIC!'1"'1;i!'G!'1 ~ ~ '61Jl>il~;icwt; ~~I <£!ff ~i1f¾rn<1Ci:1 <£1~~
~<£!ff~ '61Jl>il~;i <rm <Tffil

~ ffl ~ : c$~ 5.3-<£1 ch-<£!~ ~~~ ~ilf¾rn<1<:1 ~ <P@ ~-~
~~I~C$~~<P@~'3~~~1

IP.,~l><::a .••.. ~

<£1~ <£!ff C$~ cq~~. <TGq ~~~ ~~~ C<Tt~, ~~. 1"1<M '3 ~~
~<rm-

#include <stdio.h>
int main ()
{

int numberl, number2;
numberl = 12;
number2 = 4;
printf("numberl + number2
printf("numberl - number2
printf("numberl * number2
printf("numberl / number2
return O;

%d\n", numberl + number2);
%d\n", numberl - number2);
%d\n", numberl * number2);
%d\n", numberl / number2);

C$~5.4

""ry
C)
ry

I
C)
ry
C)
ry



"lliSG~

numberl + number2 = 16
numberl number2 = 8
numberl * number2 = 48
numberl / number2 = 3

~R,~i~ ~~~ fu'1'.,~~ %d ~ <Pm ~I ~ 1'iITT> ~ ~~~' ~~ *
~ I I ~91B@ cm~~ '31IC~~m ~Jlf¾rn-1'1 ITT <rm <Tm, ("4~ ~~
'3f911C~"1C../~ <1'"11<1''1 m~~I

#include <stdio.h>
int main ()
{

int numberl, number2, result;
numberl = 12;
number2 = 4;
result= numberl + number2;
printf("numberl + number2 =
result= numberl - number2;
printf("numberl - number2 =
result= numberl * number2;
printf("numberl * number2 =
result= numberl / number2;
printf("numberl / number2 =
return O;

%d\n", result);

%d\n", result);

%d\n", result);

%d\n", result);

C$~5.5

ffi~ C4, numberl + number2 ~ <£1~ <£11il"C~ (expression) I "Pf cm~~nr <£11il"C~
~ C<1l<t1IC../I ~ ~ C<Pt\5 ~ <£1~m~~1~ number2 = 4; ~ <£1~ M;'Gc~-t
(statement) I <£1~ (!i;'Gc~-tM <£1~ ~ C<1l<t1IC../I ~I <£1~~~ number2~
~11f¾rn-1c'1 4 m~1 ~, result= numberl + number2; <£1~ M;'Gc~-t 1 <£1~ mm C<1l<t1IC../I
~ numberl + number2 <£11il"C~ <£J8J~~'G ~ 8T m 9\l~m ~, ~ result ~
~JIBlC~MC'i m~1 printf("numberl / number2 = %d\n", result); - <£!~~ <£1~ c><l,'Gc~-t I
~c><l,'Gc~c-t~ ~ <£1~ c>inic~l'1.:i ~ c-f~m ~1

...•
ry
C)
ry

I
C)
ry
C)
ry



W-"3~ (Keyword)

Pf C$~~ ~ ~ ~ ~~~ ~~' C<T~ ~ Pf ~ ~~xtl '!JI~ ~~~
....• r:.n, n= • ~w~~ <Pi~~~~~ff <ITTi -n-1 ~~~~~ W-"31!tl51
~~Pr~W-13~ ~~~0113m~:

auto double int struct
break else long switch
case enum register typedef
char extern return union
const float short unsigned
continue for signed void
default goto sizeof volatile
do if static while

~~W-"31!tl5a]_~~~~1~~m~wr, ~~~~ ~i1f¾rn<1a, w~~
<l'i~~~~~ff~-ttl

~'1G' \!tlts'G'1G' c~GC)l-G (Input Output Statements)

~~ 01~~ C<T, ~~~~~, ~QJt~,~9ffe ~ ~I ~~ ~9ffe
~IS~~I~ C$~ <lM~l~.qsl~~ ~ C~ ~ ~~~ ~9ffe r-ITT ~<f~ ~ C<Tl~

~~01~1

#include <stdio.h>
int main ()
{

int nl, n2;
scanf(11%d %d11

, &nl, &n2);
printf (11%d\n11

, nl+n2);
return O;

c~~ s.6
C$~~~~~ ~ <lM~l~.qsl~~ ~~~~~~ (~ 5.7), ~
~~~~W-~ ~~W (key) m-~ '5~~9P 01~ (~ 5.8) I "'\,y

Cl,y
I

Cl,y
Cl,y



~ cq~~. scanfO <Ft~~ fqnr ~'11' ~-sm ~1 ~ ~ ~11Rln1<1ci:1-::1 ~ ~'11'
~-sm ~~~~~~ (&)~~<rm ~1 ~<Ft~~~ printf()
<Ft~~~s!l~ <P'!'l~JI&~~<Pm~I

.,..
ry
Cl
ry

I
Cl
ry
Cl
ry



t; '11 ~1l'i (f
.£1~ C$$T ~~~' ~~ \51"91~1~1C<r C>l¢1Pt~l>l .£1~ ~9P ~ l!J<q~ <.Plrn~~l~G
.£1~~9P cq"[<:fl C$$T C'1~~~ C$~~(':5@~~I

C>l¢1Pt~l>1 c~ <.PIC!'1~~1~CG ~~~~~' F = 1.8 x C + 32
m1..::1;:<~ 5.9WQJC'!~~I

F = 1.8 * C + 32

#include <stdio.h>
int main ()
{

double C, F;
scanf("%lf", &C);
F = 1.8 * C + 32;
pr intf ( "%lf\n", F) ;
return O;

C$~5.7

RC1Sf ffl ~ : .£1~ C$$T ~~~, ~~ \51"91~1~1C<r <.PIC!'1~~1~G .£1~ ~9P ~ l!J<q~

C>l¢1Pt~l>l .£1~~9P cq"[<:fl
"'\
ry
Cl
ry

I
Cl
ry
Cl
ry



~.:il\5"1.:il"1 c,t'Gc)l-G (Conditional Statements)

~Ctir~ ~~--l~IC<l ca,~ <Im, C<f.l Ctit~~~ ~~ 1%fu <PBf ~ ~~
~~I ~~~ Ctit~~~~ <IB'1 <Pf%~ (condition), ~ QJ ~~~~

<PBr ~ ~ ~ ~, ~ <IB'1 <Pf%"1--lla1 ~~~ (conditional expression) I <Pf%"1--lla1
~~~~~ ~8ii~~G ~' ~~~ <.Pa11<.Pa1~~~(True),~Pl"!<IJi (False) I

fflZ"f•/,f/"f r!if9f/Z#Git (Relational Operator)

Pl Ctit~~~, ~ ~~~~~ iSMT ~ ~~~' ~~~~~

~~I~~~~01~W!i-

~~ -m~
~ ~~~~ f<r ~ITT~~~I~~ <1'&11<1'&1 ~ ~~ ~--

~ <1'&1 I <I' a, Pl"!<IJi ~ I

~ ~~~~ f<r ~ITT~~~I~~ <1'&11<1'&1 ~ ~~
,_

~ <1'&11<1'&1 Pl"!<IJi~I
> ~ ~~~ ~~ ~~ 15t-l~~ ~ f<r ~ITT~~~,~~

~~~~ <1'&1 I <1'&1 ~, ~ ~ ~~ <1'&1 I <1'&1 Pl"!<IJi I
>= ~ ~~~~~~~ 15t-l~~~~~~ f<r ~ITT~~~,

~~~~~, ~~ 15t-l~~~~ <1'&11<1'&1 ~, ~ ~ ~~
<I' a, I <I' a, Pl"!<IJi I

< ~ ~~~ ~~~~ 15t-l~~~ f<r ~ ITT~~~, ~~
~~~~ <1'&1 I <1'&1 ~, ~ ~ ~~ <1'&1 I <1'&1 Pl"!<IJi I

<= ~ ~~~ ~~~~ 15t-l~~~ ~~~ f<r ~ ITT~~
~, ~~~~~' ~~ 15t-l~~~'~ <1'&11<1'&1 ~, ~ ~ ~
~ <I' a, I <I' a, Pl"!<IJi I

~5.1

if ,~'l-5
Pl Ctit~~~~~~ iSMT if C'bGC~.!G~~~I

if (conditional expression)
{

statement 1;

~~~ c~~rn~ conditional expression ~~~,~if~ c~~c~~ ~~I
<Pf%"1--lla1 ~~~ 9lul ~~ fqru ~~™I ~~ ~<:p ~ ~~
,>v'-:l':,,,.r.~~I



.'P.,~l»ca~ I!,

,£1~,£1~cm~ca,~~,~~~~~'m~~<p@~~~~w;rr1

#include <stdio.h>
int main ()
{

int nl = 5, n2 = 7;
if (nl == n2)
{

printf("Numbers are equal.\n");

return O;

C~~S.8

cm~~~~~'1ct, ~ cq~ 91t.q ;rr1 ~, if-,£!~~~ ~R,"1.,U¢1
,£!~~~~~I '!>I~ if-~ C~'!>C~~ ~ ,£Jf1if<p~'i, ~I

if~~®t else~-s~~ <lffil ~-

#include <stdio.h>
int main ()
{

int nl = 5, n2 = 7;
if (nl == n2)
{

printf("Numbers are equal.\n");
}
else
{

printf("Numbers are not equal.\n");

return O;

cm~s.9

,£1~ cm~~~~ ,£1~~~ cq~ 91t.q-

[ Numbers are not equal.

if-,£!~~®t~~ ,£!~~ (nl == n2) ~~ ~-s$)ffi if~~ ,£Jf1if<p~'i, ~'
else~~~ ,£Jf1if<p~'G~I~~' nl, ,£!~~ n2 ~ ~i1furn<1c¢1~ ~~ ~C'!>I,
~ if ~~ ,£Jf1if<p~'i, ~C'!>I, ~ else ~ ~ ,£Jf1if<p~'i, ~C'!>I ;rr I ~~ ~

~~cq~-

...•
,y
C)
,y
•C)
,y
C)
,y



[ Numbers are equal.

~~IC~.pff; ~~ else if. <p~ <jfq <£1~ C$~ ca,~~ C<T <£J"<pff; ~ 91@~ <£J"<pff;
~~~~, 15~ if-<£!~ ~\!»j° <£l<p ~ <£1~ else if~~~~I ~-

#include <stdio.h>
int main ()
{

int nl = 5, n2 = 7;
if (nl == n2)
{

printf("Numbers are equal.\n");
}
else if (nl > n2)
{

printf("nl is greater than n2.\n");
}
else
{

printf ("nl is smaller than n2. \n");

return O;

C$~5.10

<£1~ C<f~ .pf%"1~li;iJ <£1--m~~ 1~ ~~ C<Pll5 <£!Kl!~~&~,~~~
C<Pll5 <£!Kl!~~&~ ;n1 ~ <lfq~~ llJ~~ ;n ~,~. >l<1C"1C~~ else~ C<Pll5
<£!Kl!~~& ~I

~~ C$~ <jfq arrnl,"ITT~~,ITT~~ 5.10 <£1~ ~I

.,..
ry
C)
ry

I
C)
ry
C)
ry



nl = S,n2 = 7

IS'tl~<ll'l' ct

~ <li<P, ~~ c£l~~~ ~'(J ~ ~1, ~-sm ~ I c£l~~ ~9Gq f'W£ <pTIT
c£J~ f<l~cm1 ~ CTf\5~'11' cq~~1

#include <stdio.h>
int main ()
{

int marks;
scanf ( 11%d11

, &marks);
if (marks >= 80) {

printf("Your grade is A+\n")

else if (marks >= 70) {
printf("Your grade is A\n");

else if (marks >= 60) {
printf("Your grade is A-\n")

""'ry
C)
ry

I
C)
ry
C)
ry



else if (marks >= 50) {
pr intf ( "Your grade is B\n") ;

else if (marks >= 40) {
pr intf ( "Your grade is C\n") ;

}
else if (marks >= 3 3) {

pr intf ( "Your grade is D\n");

else{
pr intf ( "Your grade is F\n") ;

return O;

cm~s.11

~~~~~if, else if <T~ ~~ ~, ~~~ ~~ ~ <Tfq- ~ ~, ~~m- else if
~~~~fl~ ;n1 ~- ~~ <Tfq- ~ 75, ~~ ~~ marks >= 80 ~
~fl~I~ Pf~, ~1~~~(marks>= 70) ~fl~I~~~I ~1~ ~~
~ c~~C!'1!'1 <PllSf ~~~I~~ printf() C></;GC~-tft; ~f1llf<r~G ~I~~~~
~elseif~~~fl~;n1

f.roaf ffl s : ~~cm~~~~~~~ c-t'5mwr ~~~ 91t'5m~~ f.!'TIT ffl :
<P) 98
~) 80
~) 79
~) 64
(!;) 37
1') 23
~ -20

~</J/41 r5!9f/Ul'G# (Logical Operator)

~~ ~~~~~~ iSMT~ ~~~~. &J~<tSl&J ~~~ (pf~

<Trnl~~ &J~<tSl&J '3f~ Nru~ <ml &J~<tSl&J ~~~~fl~I

Pr cm~~ i5l<ITTl ~~ &J~<tSJl&J '3f~ ~- && (and), 11 (or) ~.q~ ! (not)
'3f~I...•

ry
C)
ry

I
C)
ry
C)
ry



~ (&&) ~9llC~&C~BI ~, ~~ c£l~~ '3 ~ ~ c£l~~~I <IN~~
~~,~'1@rc£1~~~~1 8l~c£l~<fl~~<!NPI"~~'~p
~Pl"~~I

A B A&&B
True True True
True False False
False True False
False False False

~5.2

~ <11) ~911C~&C~~ ~, ~~ c£l~ ~ '3 ~ ~ c£l~ ~~I <TN~~
TI~c£l~~~,~ II ~p~~~I ~"XJ~<!NPI"~~,~p
~Pl"~~I

A B A 11 B
True True True
True False True
False True True
False False False

~5.3

;$ (!) ~9llC~&C~~ ~, ~9llC~&C~~ 91@~ c£l~~~I ~~~ 9J:@r ~
Pl"~, ~~Pl"~~9J:@r~~~I

!A
False
True

~5.4

.IP.,_ 1 •• ::a,_,, b-

~ <ll<P, ~ c£l~~ ~IC<l•H~l~Wt~ <l~Pl~~I R~'i <Pm ~ 18 c~ 351 c£l~
c£l~ C$~~~~, ~ ~IC<l•H~I~~~~9J:I, ~ c£l<I~~~8l ~IC<1'1~~
C<Tt91Jf<r~,~fu;\;~1

#include <stdio.h>
int main ()
{

int age;
scanf ( "%d", &age);

'°\,y
Cl,y
I

Cl,y
Cl,y



if (age>= 18 && age<= 35)
{

printf("Yes, you are eligible.\n");
}
else
{

printf("Sorry, you are not eligible.\n");

return O;

C$~5.12

~~ c$~ if~~~~~ <rm~ c£J<q~ ~ ~ && '31~ mm
~ <rm~I '31~~, c£J~ age >= 18 c£J.q~ age <= 35 ~ xi~ ~ ~ ~,~p
~ ~ ~I C$~~ !(age < 18 11 age > 35) ~ ~ <rm ~C\!)1,~IS

C$~c£l~~~I

?e:ai,c.a.,,' ~

c£l~ ~~~ ~~ ~ISm~I ~~~ 3 mm~~ Fizz~~~, 5 mm~
~Buzz~~~, i3fGl~~~~3 IS 5 ~~~~~~~,~~
~~ Fizz Buzz.

~~~~a~ b mm~~,~15i~~OI PIC$~~~15i~~
~ '31~~ % (c£J'C<P ~~ modulus '31~) I a % b-c£J~ ~ O ~ b mm a
~I

.,..
ry
Cl
ry

I
Cl
ry
Cl
ry

#include <stdio.h>
int main ()
{

int num;
scanf ( "%d", &num) ;
if (num % 3 == 0 && num % 5 0)
{

printf("FizzBuzz\n");
}
else if (num % 3 == 0)
{

printf("Fizz\n");
}
else if (num % 5 == 0)
{

printf ("Buzz\n");

return O;

C$~5.13



'191" c>t'Gci!-G (Loop Statements)

c£l~~~~~ C$ffl~ ~ '191 ct&C~-G~I Pf C$ffl~ ~ 1%;:{ ~
'191~ for '191, while '191 c£l~~ do-while '1911 c£l~~~for '191 '$ while 'lC~~
cq~~I

while lJ9f

while 'lC~ Pl~GJl<J1 ~-

while (condition)
{

statement;

c£l~ condition ~~. while-c£l~~ ,~\!lC-::l-::1 ~ ff~I~~~condition
~ff~I c£1~'$ condition ~~ '311<1IC-::!I while-c£l~~ ,~\!lC-::1-::I ~ ff~I

c£l~ t:i.!fl<!SIC-::1 ~~~~~'t ffl condition~~I ~- ~ <T1<P,
c£J~ cm~~~~. ~ I Love Bangladesh <P~~W-G~1

~~l~'t So

#include <stdio.h>
int main ()
{

inti;
i = O;
while (i < 5) {

printf("I Love Bangladesh.\n");
i = i + 1;

return O;

C$~5.14

i = O; c</;&C~C-G i ~ 0 m~~I ~~ while-c£l~ C~\!lC-::l-::1 ~~ff~I i < 5 ~
~. ffl"f i-c£l~ ~ c£l~ 0 I~~ printf() c</;&C~C-G-::1~~I~~ i = i + 1; c</;&C~-Gt'G
c£J8iiRSis& ~1 c£J~ c1;'Gc~C-G i-c£J~ ~ ~l!li'f 1 8Tt"I ~ ITT ~ i-~ m~ ~ c.n
'31)1>11~~ ff~ I

"'\ry
Cl
ry

I
Cl
ry
Cl
ry



Hl~ ~ c£l~ 11 ~9f@~ i < 5~~<Pm~ c£l<f~ c£l~~~ (i-c£l~ ~
c£l~ 1) I '!>I~ printf() <R~~ c£1f1ii~\!;G ~I ~9[@~ i-c£l~ ~ 1~I c£l~~
~ c£l<f~ <T~ i-c£l~ ~ ~ 5 ~, ~~ i < 5 ~ ~!<ITT~ <TM c£l<f~ cm~ while
~98i ~ ~~1 i-c£l~ ~ ~ co, 1, 2, 3, 4)-c£l~ ~ printfO m~~~
c£1f1ii~(!;'G ~ c£l<f~~ I Love Bangladesh <r~~~I

GLtl~~'l' !>!>
c£1~ '6llc~4ffl cm~~~~, <rm <PliSf ~ 1 c~ 100 ffl ~ ~~~~ <rm1

#include <stdio.h>
int main ()
{

int n;
n = l;
while (n <= 100) {

printf("%d\n", n);
n = n + l;

return O;

C$~ 5.15

1 c~ 100 ffl~~~~~~cm~~ s.11 WUJ cq~~1

n=l

n=n+l

mi s.9 : 1 c~ 100 ffl~~~



/p ,-1 X C.h~ ~~

~~, 1 c~ 100~~~~~~~~cm~ C"'I~~1 ~~ "iIT~ cm~~
~' ~~ ~~~ ~~ "iIT~ ~ ~ f<p- ~, \51" ~~~I ~~ C<f, ~
~~~ 2 M~~~~~<lfq O ~,~~~~~~I

#include <stdio.h>
int main ()
{

int n;
n = 1;
while (n <= 100) {

if (n % 2 == 0) {
printf(11%d\n11

, n);

n = n + 1;

return O;

c~~ 5.16

#include <stdio.h>
int main ()
{

int n = 2;
while (n <= 100) {

printf("%d\n", n);
n = n + 2;

return 0;

c~~S.17

....•
,y
C)
,y
'C)
,y
C)
,y



~~ cm~ n-~~ ~ 2 c~ ~~ ~~~ ~~~~ n-~~ ~ 2 <ffi1
~~1 ~1~ cm~ 2 c~ ~ <ffi1~~~~~~~~~~ n-~~~ 100-~~
Cf7CTTczjxf~a;I_91C~~~~I

l;i.tl~'!l;f ~~

~~ 1 c~ 100 ffl ~ 91~~~ 8li~ R'ffi ~ cm~ (Pf~~1 ~IS~~

~<ffi1 ~.:r 'il~c..i~ ~~ <ffi1 ~ <ITTT, ~ ~~ a;r_91~ <ffi1 cm~~ <rm~1

~ ~~ 8IT~ ~ I ~~ 8IT~ ~\!;'f ~~ 1 8li$f <rm ~, ~~ 2 8li$f <rm
~' ~~ 100 ffl~~~~IS~ 8li~~\!;'f 8li$f <rm~I

#include <stdio.h>
int main ()
{

int n, sum;
sum= O;
n = 1;
while (n <= 100)
{

sum= sum+ n;
n = n + 1;

printf("Result: %d\n", sum);
return O;

cm~ s.is

~ffl C\ : a;r_91~ <ffii l c~ soo ffl ~~ ~~~ 8li~ R'ffi~ arn,rt,"
~m~~~cm~m1

for lJ9f

Pr cm~~~ for~~ f31..it;J1~~~~-

for (initialization; condition; increment)
{

statement;

.,..
ry
C)
ry

I
C)
ry
C)
ry



1 c~ 100 ffl ~~~~ C<Tt~~cm~~ for ".191~~ @f~ ~, ~~

.£!~-

#include <stdio.h>
int main ()
{

int n, sum;
sum= O;
for(n = 1; n <= 100; n = n + 1) {

sum= sum+ n;

nrint--f/11p,=,c,11lt-• 9-:rl\n" c,11m\ •

cw~ s.19

~ffl t,, : <£1~ ffl while ".191~~~ C<Pf<f cm~oo~~, ~~ for
".191~~~~1

t;'il~~'f ~8

<£1~ for ".191~~~ @f~ cm~ oo~~1 ~~~ (mi 5.12) oo
~c-t~~,~981 cm~ @f~~1

i = 1

i = i + 1

n, il!3 n * i~

""'ry
C)
ry

I
C)
ry
C)
ry



#include <stdio.h>
int main ()
{

int i, n;
scanf ( "%d", &n) ;
for ( i = 1; i < = 10; i = i + 1) {

printf("%d x %d

return O;

%d\n", n, i, n * i)

C2ti~ 5.20

~~ <£1~~9@~~ ~9t~~ -mn <£1-c<P ~~ ~9t (nested loop) I

\!ilJWf (Array)

<£1~ ~1@rn<1c1;1 <£1~~~ <£1~ ~ m~ <Trn1 ~~~ <£1~~~~~

~111?1rn<11;1m~~~1 C<l"R- <£1~~<£1~fit'lf'i~m~~~~c-t\Sm1
Pr Cffi'mPf~ ~ <£1~ <£1~~ C'51'l 1il<rt,I-::! (data structure) ~ <l8" ~ ~I
'31)1 C-::IC\!l <£1~~ <£1~ C'51'l m~ <Tm I ~~~ f3t;(GJ 1'3!1 ~-

[ data type name[number of elements]

If,_ 1-1 X :O•~•' ~(t

RITT cm~ <£1~~~~~, 8T~~ fit'lf'i~ <£1~~ m~~ m~
~I

...•
ry
C)
ry

I
C)
ry
C)
ry

#include <stdio.h>
int main()
{

int marks[5];

// assign marks to array
marks[O] = 87;
marks[l] = 82;
marks[2] = 76;
marks[3] = 85;
marks[4] = 88;

/* now print the marks*/



printf ( "%d\n", marks [OJ);
printf ("%d\n", marks [1]);
printf ( "%d\n", marks [2]);
printf ("%d\n", marks [3]);
printf ("%d\n", marks [4]);
return O;

(~~ 5.21

~~8T,C~~~<P~~//~91@,~~~/* ... */~~~<P~
(a<f~~I ~~~~~~~(comment) I c~~~IS~~~

~~~~~ '5f~ll'f~ f<IC<l&--ll <rm~ ~I c~~l~hwt~ ~CISTCq~ ~~!4~
~<Pm ~I ~I~ ~~ //~ ~~~~ '5f~ll'f~ ~ C~~ \5f~ll'(

~~~~1 ~~i:11~--ll!o]_c~~m~~ 1* Nrn~~<f~ */Nrncxt<f~~1

c~~ 5.21-~ marks~~ '51JIC~f& ~<rm~ (int marks[S];), (Jf~ ~ c-t1Sm
~8T, '51JIC~f& ~M,\STI~ ~~ '5f!4t~~ ~ ~~~ ~M,\STI~ ~ '51JIC~C~ ~ sf&"

~~ ~I ~ ~~ ~~ ~ 0-~ '<I@, ~ ~~ ~ 1-~ '<I@, 't0'rn
~~ ~ 2-~ '<I@, ~~<fl~~IC<l n-~ ~~~ (n - 1)-~ '<!@I ~~ ~~~

~~~ (index) 1 ~ m~ ~ 8T, Pr c~~~~~~ o c~ ~
~, 1 c~;n:r1 ~ marks '51JIC~f&c~~~~~~~,

Value
Index

~m ~<Pf&~~~ 8T, ~~ 'l,91~ <rm ~1 ~-~ printfO C"6&C~.!G
~~ ~~IS (a<f~ ~-

for ( i = O; i < 5; i = i + 1)
{

printf ("%d\n", marks [i]);

[int marks[]= {87, 82, 76, 85, 88};

~~ marks-a ~ c-t1Sm ~~ ~~~, ~~~ c~~c~~ ~~~
~~~ C~~p c;n:r 8T '51JIC~C~~~~~I

~<lM~l~<fll~~ ~ C~ ~~~~~IS~ <Pm~~~-

"\
,y
Cl,y
I

Cl,y
Cl,y



for ( i = 0; i < 5; i = i + 1)
{

scanf ("%d", &marks [i]);

~m~~,~~~~~ \!Jff 9l'Pr~~, 8$ 0 c~~~I ~ ~)IC~(~

n~~~~~~~~-l!!!'T~~~n-11

~'il~'t ~~
l!!ff~JIC~C~~~~~m~~l~~~~C<!l~~~~-

#include <stdio.h>
int main ()
{

int numbers[lO] = {9, 76, 2, 45, 3, 81, 25, 33, 71, 10};
inti, sum;
sum= O;
for (i = O; i < 10; i = i + 1) {

sum= sum+ numbers[i]
}
printf ("Sum: %d\n", sum);
return O;

C$~ 5.22

l!!ff <rt~~ ,i-~~ ~i1Rlrn<1<:1 Rsur~I~~~(~int sum), ~~ ~ ~i1Rlrn<1c<:1~
c~~c~ ~~ cq~m ~ -.n1 ~ ~i1Rlrn<1<:1fG~ ~ QJ ~~~ 91t@, <Jtc<p
~(garbage)~~~1 ~1~ ~i1Rlrn<1<:1fG~ c~~~ ~om~~~,~~ l!!!'T arr~
0 ~Jl>tl~~ ~ ~ (~ sum = 0) I ~ C<!l~ ~m cm~ I!!~~~
ffl'i sum = sum+ numbers[i] e:1,'[;c~-tm '31tt~ sum-l!!!'T ~ O <fl@ cq~~~ O +9
~Q[t~ 9 ~~~ sum-\!J!'T arr~~ m~~I

a = a + b; I!!~ e:1,'[;c~-tm Pf~ ~l(~.q,~1(<1 Ci:1~ ~ : a += b; ~ cm~ 5.22-1!! for
'!.~ I!!~ Ci:1~~,

for ( i = 0; i < 10; i + = 1)
{

sum+= numbers[i];



tst.tl~<J:1'1 ~C\

<.fl~ ~JIC~C~ ~ Jf~~~I <.fl~ Cffi"~ ~ Jf~~~~~~~I ~~~

~)IC~(~~ 1, 2, 3, 4, 5 ~.~Cffi"~~Jlrnc~ 5, 4, 3, 2, 1 f;rrn~1

C$~ @'I~~,;'( <.fl~ 13["(~~ C$~ <PBT C"t~ ~I ~ <IT<P, 11lf, ~JIB!nl<l~
~ a IS b I <.fl~ <.fl~ Cffi"~ m~~ QR, a-<.£1~ ~ b-C\5 ~~~ b-<.£1~ ~ a-C\5

lW1~I ~~ ~9l"rn ~? <.fl~~ ~9l"rn ~ ~~Bl'& <.fl~ ~JIB!rn.q~ c ~
<Pml ~91TIT c-<.£1~~ a-<.£1~ ~ ~Jl>ll~~ <Pml ~ <.fl~ c IS a-C\5 <.fl~~~I <.fl~

b-<.£1~ ~ a-C\5 ~Jl>ll~~ <rm ~I ~ c-C\5 ~ a-<.£1~ ~ ~. a IS b-C\5 ~ b-<.£1~

~1 ~1~~1c~ b-<.£1~ ~ ~ a-C\5 lW1 <.fl~I <.fl~, a-<.£1~ ~ ~ b-C\5~~~

ci'1<f I c-<.£1~ -IT~ a-<.£1~~~~I ~I~ b = c; m~~~ <!lVq1~ ~C~<fl&I~
~~I

mi s.11 : ~ a 9l1Tir~ ~\!b~ ~l~>if:§.~ <.fl<f~ b 9l1Tir c~ ~\!b~ ~l~>if:§.~~1~

m, a~ ~l~>Jf:§.~ b 9l1Tir f;rrn~ <.fl<f~ b ~ ~l~>Jf:§.~ a 9l1Tir f;rrn~

#include <stdio.h>
int main ()
{

int a = 15, b = 9;
int c;
C = a;
a = b;
b = c;

"'\ry
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ry
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printf("Value of a is %d, value of bis %d\n", a, b);
return O;

c$,w.r s.23

-£1~ ~ >l~>!Jlft~ ~~ <Pm ~I ~ ~~ ~~ ~®t C'1<f ~~~
'51-t&J<l"t&J <rm~. ~9Gq~~ ~~ ~®t~ C'1<f ~~~$@ ~~

~ '51-t&J<l"t&J <Pm~I

c~~C&J~<ITTT-£1~-

#include <stdio.h>

int main ()
{

int ara[J = {10, 20, 30, 40, 50};
int n = 5, inti;
int temp;

for ( i = O; i < n I 2; i + = 1)
{

II exchange value of ara[i] and ara[n-1-i]
temp= ara[i];
ara[i] = ara[n-1-i];
ar a [n - 1 - i J = temp;

for ( i = 0; i < n; i + = 1)
{

printf ("%d\n", ara [i]);

return O;

c$,w.r 5.24

~ffl ~o : ~~ for ~91 ~~<rm~ i < n / 2, -£1~~ i < n~~ <fSt
~C~I C>Jffl~~~~~I



Pf C$~~~ <rJlrn~I~ ~~ ~JIBlUMCai -£1~~ m~~I <Tfq -£1~~m~
~' \!5~ <rJlrn~I~ ~~~~<rm ~I -!I~ W~ Ra~ (string) 1 ~ C$~~
~Pij~n@ ~ 9j_~ 0%1~9(~'S Pf-C\!l~~0%1~9( ~ I

~'ti~~"!' ~"'
~c$~ m~ cq~~ Pr-C\!l~Ra~ ~~ ~-sm~ -s ~~ cq-sm~,

#include <stdio.h>

int main ()
{

char name[80];

scanf ("%s", name)

printf("%s\n", name)

return O;

C~~S.25

~ Pij~ ~~ cq-sm ~' C$~~ Pij~ ~~~~~I -£1~ Pij~n@ ~
~~~ <rJIC~~I~ ('\0') I \!)I~ ~ Pij~CTJ <Tfi:f ~ cq-sm ~~ 80~ ~~
(name[80]),~-!I~~~ 79~~ m~~1 ~~~ <rJIC~~lc~~ ~
~m~~I

~~~ ~f.tiS!I~ 151JIC~C\!) ~~~~~ -!!~ ~9t~"<IS"@-!!~-!!~ "<IS"@ }l~~
~~~~' <rJIC~~I~ ~~ Pij~n@ ~~~~ ;n1 scanf() <Pt~~~
%s~"<IS"@~~Ra~~ -!I~~~ ~-sm~1 ~ Ri~n@~~~(space)
<rJlrn~I~~~ ;n1

Value 'B' 'a' 'n' 'g' 'I' 'a' '\O'
Index 0 1 2 3 4 5 6

ll!al><:.o"'' ~~

-!I~ -!I~ C$~ Ca'f~ ~, ~ -!I~ Ri~CTJ <P\!5~~ ~ <rJlrn~I~ ~' ~ ~
~-

....•
,y
C)
,y

I
C)
,y
C)
,y



#include <stdio.h>
int main ()
{

char name[80];
inti, length;
scanf ("%s", name);
i = O;
while (name [i] ! = '\O')
{
i = i + 1;

length= i;
printf("%s has %d characters.\n", name, length);
return O;

Ctir~ 5.26

1£:1~ i-~ 0 131Jl>!l~--1 <Pm~I~9@ while ~9@~~~<Pm~~, name[i]-
1£:1~ ~~ ~Jlc~.gl~ f<p ;;it1 <jfq ;;it~'~~9@~ i--£1~ ~ 1£:l<fi' <ll~IC--11~I <T~
name[i]-1£:1~ ~ ~ ~Jl(~.gl(~~ ~~. ~~ cm~ 'J_91 c~ ~ ~ <!tt<fl ~ i--£1~
~~Ai~~~, ~ length ~ ~11f¾rn<1cc1 131Jl>il~--i <Pm~1 ffi~ ~, 1£:1<1$
Pu~v.l cmt, 131'4>(~~ ~~~~Pu~~~~~ I

~'tl~<jq~ ~o

1£:1<1$ 131JIC~C~ ~~ ~~~~I 1£:1<1$ ~ ~~~ ~~ ~~m ~ -£1"<1"~ ~~~ ~~
·-" 1; "'·- ~ f<p ;;it,~~~~I ti~ arrnif~~'~91@ C<Pti5 ~~~I

.,..
ry
C)
ry

I
C)
ry
C)
ry



Key~9;{1J

i = 0

~ Found!

~ Not found!

C<P"i\5-

#include <stdio.h>

int main ()
{

int ara[J = {1, 2, 3, 5, 8, 13, 21, 34, 55};
int key, i, n;

n = 9;

scanf ("%d", &key);

for (i = O; i < n; i += 1)
{

if (ara[i] == key)
{

printf("%d is found in the array.\n", key);
break;

""ry
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ry
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ry



if (i == n)
{

printf("%d is not found in the array.\n", key);

return O;

c~~ 5.27

~~ C$m break C"6&C~-&~~~I ~~ C"6&C~-& ~f¾f<r~& ~ ~981" C~\!l~

c~ C$~ ~ ~~I key ~ '.§lJIC~C\!l 9ft\Sm <ml, ~~~~~
~, '!ii~ ~rt C~~~~~I ~9t C~~ ~\S~~~ ~9tm, ~<r ~ break;
~f¾f<r~& ~\Sm,~~~~~~~~~ c~ i-~~ ~ n-~~~~~, '5~ i
< n~~~~~~ C$~~9t c~~~~I '!ii~ for~981"~~~
~~ C<T, i ~ n-~~ ~~~ ;tt1 ~~~, ~~~ break C"6&C~-&
~f¾f<r~& ~, 15f~~ ~~~ ~ 9ft\Sm~1 ~~~ <f'1i ~ f¢lf.hll~ ~ (linear
search) I

f.mJf ffl ~~ : ~<!$ '6lJIC~C'!l ~ ~~~~ ~~~~~ 5, 8, 1, 9, 4, 10 I ~~
c~ 4 ~~~ f¢lf;rn1~ ~~~~~ ~9t~ cq~ <~ ;n~) 1

'51"~~ (Function)

C$~~~ ~~ C$~~, '5~ cq~ <ml, ~~~ ~~~~I ~
~~ ~~~ ~<!$ m~~ ~~ C'1~ <mr1 '5~ ~ ~ m~~~~~,
C~'!lC~~ ~~~~ <r@ ~~~ ;tt1 ~~, <Pt~~~~~~,
~;tt~\S<Pt~~~~~~;ttl

~~~printf() \S scanf() <Pt~~~cq~~I ~~~~~~

~~~~~~~~~1 ~~ printfO m~~~ <f'1i ~1 ~ Pr
C$~~ printf() <Pt~~~<r@, printf()-~~~ e<r ~ C'1~~, ~~
~~~ ~C'!ll, ~ C$~1~1~cq~ ~\S ~ C<r'5, ~~\S ~ C<r'51 ~

scanf() <Pt~~~\S 1Jl~~I <Pt~~~~~~, Pf C$~1~1~cq~
~~~ <IT~I ~~ m~~~~~~ stdio.h~~<rl~&Jft;~~
~1 ~<!$ ~~~~ \S~ ~ <rl~c&1~ ~~ m~~~ <r@ cq\Sm...•

ry
C)
ry

I
C)
ry
C)
ry



~. (/f~~ <rm <rrn1 Pr cm~~ ~ <£1~~~~~~ cq-sm
~I .£1~ "'ll~C:cgffi-S~I .£1~~wr cm~~~~~~~I

<£1~ <Pi~~~~Wf~~~~I <Pi~~~~~, <Pi~~~
~~~~~,~<Pi~~~~&R~I ~- math.h ~~ .£1~
<Pi~~~ <Trn ~~ ~~ ~ <Pml <Pi~~ C~lc'Gl'Gl~9t ~ - double sqrt(double
arg); .£1~ ~~ double ~ <Pi~~ &t;f m9t, ~~~ <Pi~~~~~ ~ &t;f
~I <Pi~~ ~~~&t;f ~ ~, ~~ &t;f m9t ~ void I ~91@ sqrt ~­
<Pi~~~I .£1~~ ~~~~double arg cc,~, <Trn ~~~<Pi~~~9P~
.£1~ double ~~~ ~'i ~- .£l"l<P ~~<Pi~~ 91Jl~l~'GI~ (parameter) I ~

<Pi~~ <T~~ <rm ~' ~~ 91Jl~l~'Glc~~ ~~ 8l ~~ ~' ~ ~ ~
Gil~ (argument) I~ {sql~~C'i <Pi~~~ cq~~I

#include <stdio.h>
#include <math.h>

int main ()
{

double num, root;

scanf ("%lf", &num)

root= sqrt(num);

printf("Square root of %lf is %lf\n", num, root)

return O;

C$~ 5.28

main() <Pi~~ cxt"C<f ~ return 0; c~'Gtal.'Glt cc,~~?
Pr °"'lJt~ cc,~~ cm~~~~~ main() <Pi~~ c~ cm~ ~ "fl
~I main() <Pi~~ ~ .£1~ fZsCSS$JI~ <rm ~- int main() ~~~~ 8l
<Pi~~ <T~ .£1~f<ls{s't-l cxt<f ~ ~~ (/f .£1~ ~f.t\S!I~ &t;f~I \!.ll~ <Pi~~ cxt"C<f~
.£1~ ~R,\S!I~ &t;f~~I~~ 0&R<rm ~. cm~ lb<r~IC<l ~~
~~ (/f1,j C<ll<lllC..JI~ ISMJI ~ 0-~ 8l &t;f ~ ~ .£1~ ~ <P~ ~I ~
~>"""TT ,.,~ ,.. Ai=+-4'C~C<fllC..JI ~W\S!I~-~ 1~Li1-1 <Pm <Trnl "'\,y

Cl,y
I

Cl,y
Cl,y



math.h ~ ~ 151IC~-tift <Pt~~ ~ pow (double x, double y); I 1!1~ <Pt~~

91Jl~lf~(GI~~~double ~~ ~~~~~~I!!~~ xY -1!1~ ~~~&R~I
~- X-1!1~~ 3~y-1!1~~ 2~<Pt~~ 9&R~I

le .•. 1 ••..•• t.* ~~

.,..
ry
Cl
ry

I
Cl
ry
Cl
ry

#include <stdio.h>
#include <math.h>

int main ()
{

double p, x, y;

scanf("%lf %lf", &x, &y);

p = pow ( x, y) ;

printf("%lf to the power %lf is: %lf\n", x, y, p);

return O;

(~~ 5.29

math.h~~ I!!~~~<Pt~~~~ cq-sm~1
I!!~ fit~~~' '31~~ fit~ru 001'~ <t>JIC~~I~ ~ ~~~ ISMT~~~

I!!~ C$~~ cq~~I~ DiWf I!!~ &ll~~f¾ <Pt~~~~<Pm <I'm, <Tm
~~strlen I <Pt~~~9J(,~ I!!~ Rt~ RI<f I!!~~~~&R~I I!!~ <Pt~~

~string.h~~I

#include <stdio.h>
#include <string.h>

int main ()
{

char name[80];
int length;

scanf("%s", name)

length= strlen(name);



printf("%s has %d characters.\n", name, length);

return O;

($~ 5.30

~ Ai~ ~~ ~-~, ITT c<Bf ~ iSRJ strcmp~ <.£1~ cil~c~f¾ '<:rt~~~I <!rn
<Pl"iSf ~~A.i~ ~~~~ o &r.f<rm, ~~~~ 1 &r.f<rm~ ~~
~~-1 &r.f<rm1
~~. <.£1~ ~-~~~~-~ ;:rn, ~~ Cc1Hl!C<fll~lfu<fSJlf¢1 (lexicographically) ~­
~f<r ~ '5t C<ll<!llC~I~I <.£1~~~ J%<fS"1~1f¾ <qi~~~~ C<T ni~~~~
~~~~~91@~~~<IB1f<lt<lt7~1<Pm~I

t;'11~11'f ~8

#include <stdio.h>
#include <string.h>

int main ()
{

char sl [80], s2 [80];
int value;

scanf("%s %s", sl, s2)

value= strcmp(sl, s2);

if (value == 0)
{

printf("%s and %s are equal.\n", sl, s2);

else if (value> 0)
{

printf("%s is greater than %s.\n", sl, s2);

else
{

printf("%s is smaller than %s.\n", sl, s2)

return O;

($~ 5.30
"'\
ry
Cl
ry

I
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ry
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ry



~ffl ~~ : -£1~ ($~~~~ ~ -£1~ 'Ri~ ~~~ ~ 'Ri~~ ~~,
~quit~~~ C$~~~~I ~~~~~ C<f quit~~ c-f~~
'¢il~ffl~~~cqmtt~ ~-~~~I
hi
hi
hello
hello
good
good
bad
bad
quit

-!l~'i~ ¢11~0518l ~~~~ c-f~~I Pf C$~~~ -£1~~ ~ ¢11~<3l½l
~~xt-l ~1~ ~®t cq~m \Sft~c-t~ f<r~-.rr ~-t,1~c.i'G ~~ ¢11~<3lf¾ ~~xt-l~
~iSfl<tt~I

-!l~c-f~~~~~~xt-l~~~I

Gi.tl~~'i ~<t

#include <stdio.h>

float celsius to fahrenheit(float celsius);

int main()
{

float celsius, fahrenheit;

scanf("%f %f", &celsius, &fahrenheit);

fahrenheit = celcius to fahrenheit(celcius);

printf("Fahrenheit = %f\n", fahrenheit);

return O;

float celsius to fahrenheit(float celsius)
{

return (celsius * 9 / 5) + 32;



@~ cm~ celsius_to_fahrenheit() ~ .£1~ <ft~~~ <Pm ~I <ft~~ .£1~
~~~ 91Jl~l~'r;I~~Corn~~ C>i&iPl~l>i .£1~ .£1~ ~~~<rBf .£1<!~ ~~~
~ <.PIC~~~l$_r, .£1~ ~~ <rBf mR <PBfl main() <ft~~ ca,~~~ <ft~~ C~lwlr,1$_91
ca,~~-

float celsius_to_fahrenheit(float celcius);

~~ main() <ft~~ ~ <ft~~ ~~ <Pm ~I main() <ft~~ C~ <l~

celcius_to_fahrenheit() m~~~ (call) <rm~ ~~ cm~ .£1~ m~~~~
~ .£1<!~ <ft~~ C~ <l~mR <Pm~~~~ main() <ft~~~~~I

~~l:!T ~~~cm~ C"t~~1 .£1~ cm~~ cai~ ~. ~
m~~~<PBr1

#include <stdio.h>

void print_multiplication_table(int n);

int main ()
{

int num;

scanf ( "%d", &num)

print_multiplication_table(num);

return O;

void print multiplication table(int n)
{ - -

inti;

printf("Multiplication table for %d -\n", n);

for (i = l; i <= 10; i = i + 1)
printf("%d x %d = %d\n", n, i, n * i)

($~5.32
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~ffl ~~ : -!l~~ c~~ -!l~~~1c1~~~ C<H 1 c~ 10 ffl~~~~
~ ~ <Pm ~I -!liSMJ -!l~ 'j_91 ~ ~ ~ -!l<1~ crt~ C~l!>C'iq
print_multiplication_table() <Pl~~~~~I

IS'11~'1 ~9
1 c~ 100 ffl~ ~~~ 1SMJ ~~~ 3 mm~~ Fizz ~~~, s mm
~~Buzz~~~,~~~~~ 3 ~ 5 ~ ~~~~~~,~
~~~ FizzBuzz.~~~~~~~-!l~ <Pl~~~<PGl~~I

#include <stdio.h>

void fizzbuzz(int n);

int main ()
{

inti;

for (i = 1; i <= 100; i += 1) {
printf("%d: ", i);
fizzbuzz(i);

return O;

void fizzbuzz(int n)
{

if ( n % 3 = = 0 && n % 5 = = 0) {
printf ("FizzBuzz\n");

}
else if (n % 3 == 0) {

printf ("Fizz\n");
}
else if (n % 5 ==O) {

printf ("Buzz\n");
}
else {

printf ("\n");

.,..
ry
C)
ry

I
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ry
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ry

cm,m.r s.33



::aaP.:fld"'\ ~

~- Pr-~ >1~1&11~ ~ C\5'Gi ~~~~~~~~~?
<P. <Pt~~ ~-~ ~- 1'.il<tsbl!'l ~- ~

'<· ~~ '3~~~"ft9i'Gr~?
<r. cm~~~ ~- C<Pii5 ~~
~-~~~-r~ ~.cm~~~

~.Pf-~~~­
i. student name
ii. student name
iii. studentname
~~~?
<P. i '3 ii ~- i '3 iii ~- ii '3 iii ~- i, ii '3 iii
~~~~~<f~ I!:, '3 9 ~~ffi '!1'3 :
# include<stdio.h>
main(){

int a= 3, b;
b = 2*a;

}
s. ~~cm~~~b~~~~~?
~3 ~4 ~5 ~6

~- cm~~~~~~ 3~<r~­
i. b = a++;
ii. b = a--;
iii. b+ = a;
~~~?
<P. i '3 ii ~- i '3 iii

\!:,.~~~-
~- ii '3 iii ~- i, ii '3 iii

i. %d
ii/ %if
iii. %C
~~~?
<P. i '3 ii ~- i '3 iii ~- ii '3 iii ~- i, ii '3 iii

9. ,~, '3 '~~· ~~~$,IJ 91tffl~-
i. cm~~~~
ii.~~~-~
iii.~~~
~~~?
<P. i '3 ii ~- i '3 iii ~- ii '3 iii ~- i, ii '3 iii

""ry
C)
ry

I
C)
ry
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ry



~~~IC&IIC<q) ~~IS~~~m 'fllS :
#include<stdio.h>
main(){
int a, s = o;
for (a= 1; a<= 5; (a= a+l)
s = s + a;
printf ("%d", s);

}

1:r. cm~~9P~?
<p_ 0 ~- 1 ~- 5 ~- 15

:;,. "a" -£1~~~~ 91f¾<1'6c-i ~9P 6~?
"<p_ a = 1, a = a + 2
~- a = 2, a = a + 2

1~.:ia1fia,~
~-

~- a = 2, a = a + 1
~- a = 0, a = a + 1

~~cm~~­
<p_ ~~~~ <iSt?
~- K ++IS++ K -£1~~~--- ~~~I
~-~~cm~~ -£1<pW~~~~1
~-~~cm~ while '!_91~ <p"B[~

~~~?~~~~ 'fllS I

~-

...•
ry
C)
ry

I
C)
ry
C)
ry

~~C$~~~~9P~
987654321 ~~~ digits <q)JIC'i-1~1'!'4 ~JIC'i-1C\!:) n--£1~
~~<p~R~~-£1~1

<p_ <q)JIC'i-1~1'!'4 ~~ ~JIC'i-1C<q) C$~~UBI~
<iStW~?
~. Pf($~~~l!)<pW>;;Gc,,,..1., ,_,1G,""'""

~~ "i5f"C~ ~~~ m~~? ~~~I

~-~~C$~~~~1

~- cm~~~~n--!l~~~<p~
~~~~$rr~~I

~91<1'

#include <stdio.h>
#include <conio.h>
main() {
int a, s;
s = O;
for (a = 1; a<= 30; a+= 2) {
s = s + a;
}
printf("sum = % d, s);
getch();
}

~91<1'

#include <stdio.h>
int main() {
inti, d;
int n = 123456789;
char digits[lO];
i =O;
while (n) {
d = n % 10;
n = n / 10;
digits[i] = d + 'O';
i += 1;
}
printf("%s\n", digits);
return O;
}



I!), Start
.:P.~<Pl"?

~- ~~(<:pjj%~ <!l~~-~~~I
~- ~~>t~>tJlf&~ '~'~<£l<pff, cm~~
~I
~-~~cm~~<£l<pf& ~91 -~"I ~1

C = (F-32) 5/9

Stop

8. ~~~~I~ <!l~~~~ A, B ~ C -wfR~1S><rm~1 @l"f~
1 c~ 30 ffl A -wf, 31 c~ 60 ffl B-wf, <!l<f~ 61 c~ 100 ffl C-wf '3lt2~1S' ~I

.:P. cm~ <Pl"?

~- '~' .£l<pf& C<Pf-C>t~Plf&~~-~~~I
~- ~~~~~~~~~~~I
~- ~-~4f-1"i~li:4 c1'r,c~-t~<PB[~~~ l!j<pf& cm~~ <!l~ ,~r""""·-1

~"l~I

~- ~ c-t*'f, ~~~~I C>t ~IC~lnJI,IC~ ~91 c-t*1103°F, ~~~~30°CI

.:P. 0m~91 <Pl"?
~-~~~~C<PR~~-,~~~I
~- ~~~~IC~lnJI,IC~~ ~9l~l~IC4 C>ti:4Pl~IC>t ~~~~~cm~~~I
~- ~~~~ <.Plrn~~l~r, ~9l~l~IC4 C>ti:4Pl~IC>t ~~~ <!l"'f~~ C~lbl~
ffl-~~~I

11:,.~~11f&~~~L,scL<S)<£l~~-~-1R'm@~'~'~cm~~~1~e>t
cm~~~~~ ;tt1 '3l<IC"tVl C>t ~ '3ll~Plf& R'*C4~ JJBf"lt~WRI ~
~~>t~>tJlf& 4rn4f& l:ftt91 ~~ ~C~J4f& l:ftt~ f&~>t~41C~ @~~<PBr~~
~I <!l~~~~~~~;ttl
.:P. cmffl~ <Pl"?

~- cm~~"! ~~ cm~~~~~~~ <PBr ~~~~?~ <1"'11
~-~~~>t~>tJlf&~ ~~ lift~ I
~- L = 8 <!l<f~ 5 = 3 ~ \SIS' ~91~~~~91~1~&C~ c-t~~ I

"'\,y
Cl,y
I

Cl,y
Cl,y



~~
•••. 'rl» 5.»c cul» •.»c»<a-'-! Q.,,.'p,,

Database Management System

~~CiS'i,r >t~~, >t~~"f ,£l<f~~cf~ fuis8r ,£1~ ~ 5JW'l@I

~~ \5ll~lc•rn ~9ftexrn ~ >1<1~~~ '51...i"11~c••rn ~~ ~C\!> 11~1~ c<1>...i1<1>1'G1 w~"<li
~m '51...i"11~c...i, <fmw~ m '51...i"11~c...i, ~c"1T$Pilti'1 A'1 ~ '51...i"11~c...i, ~ ~ ~
'51...i"'ll~C...i I ,.iJ ~~~~ C<l'i~-S ~ C<l'i~-S ~~~ '5!1)J >t~~'i~ ~I ,.iJ<P!mJ C<!
~:J:C"1l ~ ~~~~ ~ W~"<li <!>i~ ~~~~ ~Cl!ll ,.i]~ e>t:J:C"1l ~ ~ CIS&IC<liSr
~Jlc...iiSrc~-t ~ f?mr1 e>t:J:C"1l '511)11Cqi'1 ~<1...ic<1> ~ ~ ~~-s e>t~ ,.i]~~@I~
~~1 e>t:J:C"1l ~~ ~rnliSr...i~cl!ll ~ ~~ ~, ~~~~~ w~"<li~~
a!iC<IT ~ CIS1'i ~ c;rn-1 ~~ f<pool~icll ~~ CIS&IC<liSr ~JIC...iiSrc~-t PJ(:'6~(<1'
~ xlfu.x~~ C5m ~~I ,.iJ~ '5fl:!J1nl ~~ (.IS&IC<liSr )1JIC...iiSrC)1-t~~ ,.iJ'<l'1'u

$~~'it ~-sm~I

.,..
ry
Cl
ry

I
Cl
ry
Cl
ry

• CIS&IC<liSr ~JIC...iiSrc~-t-,.iJ~ ~'it "<1)1~~ 91Bfe<l";
• CIS&IC<liSr )1JIC...iiSrC)1-t-,.iJ~ <l'l~l<lf¢1~"I~ 91Bfe<l";
• HIC"1"1...il"1 CIS&IC<liSr )1JIC...iiSrC)1-t PJ(:'6C)1ic1 ~'it "<1)1~~ 91Bfe<l";
• HIC"1"1...il"1 CIS&IC<liSr ~JIC...iiSrc~-t PJ(:'6C~icl~ "<1)1~~ 91Bfe<l";
• HIC"1"1...il"1 CIS&IC<liSr ~JIC...iiSrc~-t~ <f*tt~ 91Bfe<l";

• CIS&IC<liSr Pl~ISH!lticl ~'it "<1)1~~ 91Bfe<l";
• CIS&IC<liSr Pl~ISH!lticl~~"I~ 91Bfe<l";
• CIS1'i ..i]#~ ~rnliSr~~l!ll "<IJi~~ 91Bfe<l";
• CIS1'i ..i]#~ ~~ "<1)1~~ 9IBfC<I" I

<Ul<l~IHl"15
• CIS&IC<liSr~~ 9IBfC<I" I



~00

~-~ C\SGIC<1'9t ~lc.:i'9t~-G (Database Management)

~~'~~' ~-'6llqla,~, .£1~ '6ll~lcq~ f.iCISTCq~ ~-C~MJJfai~ ™{3
'6ll~lcq~C<P ~~ '5~ ffi~~~I ¥[-<PC'4CIST~ <P~ 1%m <Pm <li<PI ~~ ~Fb,
~~~'~~ ~~,~~~' ~ <.P"'ll<.1''4 ~ {3 ~~~'i,
~~~~m~~~~~ '5~~ {3 ~~~~~~I

~'>t ~'>t ~~~-<P'4C~~ m~ .£1~~ <PBr~I ~~'6llf<l~l<l .£1~
~ ~I-IC~~ iSMJ ~ <PBf~I~ '5~ ~'i, ~~~'i {3 ~RJ,~l<P~C~~
~I-IC~~ a,nr ~~ C<lfit1 ~ .£1~ 1f>~~IC<P ™ '1IT~ ~ .£1~~{3rn~
~<Tl ~~~'i '5~ ~'i~ 91lD1, ~~~'i~ 9llD1 l!.)<f~ ~ '5~~'i <pTif
~ rn I \ST~~~ ffi{3 ~ 9llD1 I

~ <!l<P, '6l11J.~I .£1.:f~ ~ ~~'i .£l<PiSR ~~™™~~~~
~I~ '6lR,~i<l<P~~~~~~~ W<P~~~I .£1~~~
iSMJ~~ C<fC\5 ~' ~98T ~ >lt%1C~~ 8Pl<f~~'~ ~®t C"f~~ ~I
fi11f>C<P~I '5~ ~~~~~ C<@~I ~~ C~ ~ C"f~ '8~ ~~

~m ~~~'~~>!~~>!IC~~I~ '8~ ~ ~ ~ '5~~~
~ .£1~~C\5&1C<l1ST ~JIC~ISTC~,t;~'8~ m~ <Pm~'~ .£1~ '5~ .£l<r
'co,"''-'·"~~ C<@ <Pm~ ~C~l 1 '5~ ~~~'i~~ <PBr CIS&IC<llST ~~ CIS&IC<llSTC<P
fl,;""°''"-1 91f¾t,1'4~1 ~ iSMJ C<T~'8rn,~~~ CIS&IC<llST ~Jl~ISTC~,t;~I

\!,,!>.!> .q5F91t;'GIG:1~ D!Clll@ IS~

~C$~ ~~~ C\5'ITT m~ <PBr, ~ C\5'ITT ~ C~C~lf¾c~ Ca'fl\5 <PBr
~98f~<r"@I \!.)~~ C~C~lf¾C<P ~~m (RAM)I~~~ c~m c~
C\5'ITT ~ ~I ~ C$~ ~ <PBr ~{3 C$~m-.£1~ ~~'i~ C<IB11 ~1$_
8Pl<f '5~ ~~~~~~, ~~~~' ~-~~ ~~~'i <Pm ~I~
~ 8Pl<f CIS'ITT ~~ ffl, ~~~(file)~ .£1~~ m~~
'6lJl<PC>l>l ffll ~- .£1~~~~~ '5~~~ <PBr m~ 91mf I ~91@
~~~ <pTif ~ 91mfl ~ ~~~~~, '5~~~~

~$:'>t C"'I~ '5~ C"f~ 9IITTf I

~~~~~'5~~~~"1~™~<Pm~~, '5~~ C$~
('1~ ~C~I, C<T~ '5~ ~RJ>~l<P~c~-rn 9IB1~ ~~~'i~I ~ <.P1$.ca,~ '5~~ <fl '5~
ffi ~~~~~~~ C$~~~~~ ~C~l 1 ~ ~ <li<P,
.£1~~ 1<P" (address book), C<T~ f<IR,~ISTC~~ ~, ~' ~ ~~ '5~

~~~~ .£1.:f~~ '6l1>tlC~ ~ '5~ ~ C<@ <Pm <!Ml ~ ~~~ '5~ C<Ti'>t ~
""\ry
Cl
ry

I
Cl
ry
Cl
ry



(~I<P ~ ~ffi- data entry fl~)~ C$ITT ~~~I ~!<IT~ C<@~~'3 C$ITT
~~~I~~~~~~~~~~'3 ~~~"I~~'~~ '3l1<ITTr
~ ~ffi~ cm~ ~<q~ fl~ C$ITT~~~I~~~ <Tt<P, ~ ~,
~~ <Ptrn ~!<IT~ C<@~ 91Mt91tfxt~~~-s~~ m~~, ~~
'3l1<ITTr ~ <Pi~~ ~~ ~I ~~ ~!<IT ~~~ ~~ '3 C$~1~hwt~ ~
91fil"~~>tl"tr ~ <Tml C\SblC<liST ~JIC~iS!c~-t; ~-srn ~~~~~ c-rn1

'1,.~.~ C\SG I C<I \9f

'3ll"i>Bl<qS 15R:!<f, C\SblC<liST ~ ~~' 15f!<ft~ 8T~~~™I~~'3~
\gf~ C\SblC<liST ~ ~~ ~~~-srn 8T~ ~ 91finrr"I ~!<IT ~<Prt®t ~~~"I~ <Tm,
q~.qslRI ~!<ITC<@~ <Tm,~ ~!<IT 8Tl'>t ~ <Tm ~.q~ ~rnliST~~t'!ll ™~!<IT~,~*:i
-s m~ <lml l5f@ ~ C\SblC<liSTC<qS 1~~1c<1 91B!t,1¢1~1 ~ ~~ C$ITT <IT ~-srn
~~~ C\SblC<liST ~JIC~iS!c~-t;~I

C\S'Glt<liSTC<qS c~l'Glqlc"t ~'>t 15l'>t ~ <Tm : BIC'4"1~1'4 C'5'Glt<liST (Relational Database) -s

Crtt~~~'4" (NoSQL) I BIC'4"1~1'4 C\S'Glt<ICiST~ ~'it ~ ~o ~ 15fte~, ~ ~~ ~~
>t<1cr,rn C<lfit~ -s W91~ C'5'Glt<liST I l5f@ c-n~~~'4" C'5'Glt<liST 15R:~~ ~.q~ ~
~~, fu"1<T ~ '3C~<1R,f%.qs ~ 151Jlf~ ~~~~~~I~~
6'l,i1:.a ••• ,-t:.a~"I c,:tt~~~'4" >t<IC"i>C~~~~~ ;rr1

~-~ ~C'1"1~1"1 C\St;IC<l\9f (Relational Database)

BIC'4"1~1'4 C\SblC<liST-~~ ~<fl <IT~~~~~~"I '3 ~~~I~~ c'Gf<lt'4~

-mi:tr ~~~ (relation) ~ 911Tifl ~- ~ <Tt<P, ~~ ~ C\S'GIC<ICiST '3~

~~ '3 ~~~~ ~!<IT ~ 9l1Tif I '3l1<ITTr ~ <1''11<1''4, ~ ~'
~~ ~!<IT'S C\SblC<ICiST ~ 911Tifl ~~~~~!<IT~~~~I~ Gs"'"'"""~"'
15C~ ~teacher~'~~ 15C~ ~ student ~'~ <1''41<1''4 m~~
result~~~~I student~ '3 result c'Gf<lt'4~ -mi:tr ~~~~, ~
~~ c~ ~<PiSM ~~ <fJfu.~ ~!<IT -s ~ <1''41<1''4 ~~~ ~!<IT ~<Prt®t 91l-sm
<Tml l5f@ ~~~~~~school C\S'Glt<liST I

~~ C\S'GIC<liST d,f<lt'4~ ~ 15f~"t ™, ~ ~ (table header) '3 ~ <q"j% (table

body)1 ~~™~ .qs¢11C~~ ~~.q~ ~~<rt~~m~~ ~
~!<!JI l5f@ c'Gf<lc'4~ ~™~~!<!JI ~~ (row)-C'!l ~~~ f<l~rn~ ~!<IT ™1
~~~<Pl <Pl ~ m~~ ~.q~ C>t~ <Pl ~~, ~ 15fte'>t ~~ ~I ~-



~~ ~ ~ ~ ~~ ~, @ta, ~, ~, ~<;-ff"(t~, ~R,~i<lC<tS~ ~,
~R,~i<lC<tS~ ~~,~~~I

05m ~ ~~ ~c~ ~1 Pr cm~~ ~ ~~ ~ 0%1 ~9f~
~C\S&IC<lCiSt~ ~~0%1~9f~I~C\S&IC<liSt R~l~l~I RCiStC"t~ ~ 0%1
~9[~ <ffi1 (M, ~ C<M ~ 0%1~9[ ~ CIS&IC<lCiSt~ 91l~m~I~-~ (text),
9l"PI~~ (integer), ~ni<tS>{-& ~~~ (decimal number),~~ (date)~I

c£l~~ c£l~ C&RC'1~~'i~:

~~ ~~ ~ ~ 151~1Sl,q(:il$1! ~ ~~
(~ (~~~ (~~~ (~ (~ (~
~~ ~ 8 ~ ~~ 0~01!)0~

cmxmH1~~ ~ ~~~ 8 0~0\!108

~~ ~ <1 ~ ~~ 0\!1080~

~Pim '!I <1 ~ ~Pim

c£l~~~ C&RC'1~ ~~~~CGRC'1~~I c£l~~C<Prq'<@~,~~c£l~
~(columru-as ~ c£l<i"~ ~ 0%1~9f (art8 ~~~~~ 0%1~) I ~­
~~~~ c£l~ <tS'11C~~ ~ c£l<i"~ ~~~~~ 0%1~I c£l~ RUi ~ '<@
~, ~~~~~~~,~~~~~~~I ~~~
c~~~ c£J~ <ru1 ~~ ~~ cq~m~1 ~-~~~~~~
niiStli~ ~. ~ c£l~~~~.~~~~~@ta,~.~~~~
~~' '51~~ ~~~~'~I c£l~~~ c£l~~~~~~,
<fl"~c£l~~~~~~~I

~~ ~~c~J\¼c~ <fC¢1" cm (row) 1 c£J~ ~ (recordj-e ~ ~ ™1 ~
C&RC'1~ ~ '<@~ c£l~~ (field) I

•• ,~<"• •~~ iSMf$T ~ ~~ f¾C'1"1~1'1 C\S&IC<liSt ~~~(Oracle), mc£J~c£1"1
(MySQL), ~l~C~l>l<P& c£l~c£1"1 ~ (Microsoft SQL Server), c~ (PostgreSQL),
~l~C~l>l<P& ~Jl<tSC>l>l (Microsoft Access) ~ c£J>lf<r~'11~& (SQLite) I c£l~~~ ~l~f311Jrn'1,
c~~ ~ c£J>lf<r~'11~& ~ fir c£l<i"~ ~'C91-1"-~ (free & open source) CIS&IC<l\Sf I '51~~ c£l~
~~iSMT 't;t<Pt~~~, c£l<i"~ c£l~ C>ll>iC<tSIIS~~I

C-W,: ~~ ~~ iSMT c£l~c£1"1 ~~ f311Jrn'1 <fC¢1"~'i <ffiil SQL ~
'1~9f, 1il<tSt,l~1S~ "'31~ (Structured Query Language)

...•
,y
C)
,y
'C)
,y
C)
,y



.,..
ry
C)
ry

I
C)
ry
C)
ry

\!,.~.~~~(Null Value)

~~ CISGIC<liST ~~~~~ <IS&ilC~~ ~ <jfq~™, '5~ Q'f~
Null (<tt NULL)~~~I~-student~~~~ .s:J~~~I 1!1~
™ C<f ~~~~• .s:i~~ <p~~'~-,nm rott~~~~
~~' '!>I~~~~~~~~I CISGIC<liST ~ [.ITT .s:J~~~(NULL) I
~, ~~ \S~~~ 9llBl<IIBl<IS ~~ '6llC~<IS1t ~~I~ 911Bl<IIBl<IS

~ .s:J~ ~~~I 1!1~, ~ <jfq ~~ 9llBl<IIBl<IS ~~~~ 5l1J ~, Q'f~~

0 <PTl<l" ~, ~~ Q'ffi; ~~ <tt NULLI ffl'i 1!1~ 0 ~~ 91Bl<IIC~~ ~~~

~I~~~.s:J~~~~l-jp;t~ C9Mi <lfq m~~~' Q'f~\S™ C<f
C9Mi~~, .s:J~~<r~ ~I ~- \S~~<jfq ~~~ .s:J~~ '5!J,(J
™,~~ C9Mi ~ NULL, ffl'i~~~' bl1Bl~~' <IJ<l>tlffi ~~<tt C<l<flB:f-~
C~~<!tC<l" ~I .s:J~ C9Mi <lfq ~~~ ~' '5~ ~~ Th~ ('31~~ ") ~
<!tC<f ~. ~~~~ m~~I~ \:j~ft;c.qs CISGIC<liST NULL~ f.k<lb~I <RITTI

\!,.~.~ !ll~lllf'?l ~ (Primary Key)

~~~ .s:i~ CGRC&i~ ~~, C<T1t fqnr ~ C~<IS\SC<IS '6ll&1lql~lc<1 ~~
<!WI ~~~~~fqnr~~~ '6ll&1lql~IC<I~~<!W? ~ fqnr~
<!tC<f ~, ffl'i .s:J~~~~<tt~~.s:J~~ .s:J~~~~91l@I~

~C"f~~' 'nliS!l1~~'~~~~ 1!1~~~I ~<ft~\S 1!1~
nliS!l1~~~91l@I ~~<jfq~' ~~~ nliS!l1~~' '5~~~~
<jfq .s:i~ nliS!l1~~™,~~ '6ll&1lql~lc<1~~ <!tC<f ~I '!>I~~~

~ (key) ~C'!> ~ ~I @l'1~\S~~ ~C'!> 9ll@ ~, ffl'i~~ @1'11, 2, 3
~~I ~~\S~~ ~C'!l ~ ~, ffl'i ™~~ ~\S ~ 91l@I

~ ~9(Til C<f~~~~~~' Q'f~~~~~I '5C<I, c@t, "tr~
\S @l'1 ~- .s:i~~~~ .s:i~~~ ~('!> 91l@, ffl'i .s:i~~ '5!J,(J .s:J<PTC\!il

~~~~~~~~l<l~.s:J~~~~~~~'

'5~~~~~~(composite key) I

CISGIC<ICiST ~~~~ <IS&il~fi; ~ ~ ~C'!> 9ll@ \5l~~~ Q'ffi;

'6ll&1lql~IC<I ~~~~~I~~~~~~~~~~\S ~('!>
91l@I '5~~ .s:J~~ C<!l~~~I .s:iffl .s:J~ ~~~~~ .s:J<f~~~<tt tm-
1!1~~~~I~~~,~id~ 1!1~~ C<!l~ ~ ~' C<f1t ~f.tiS!I~ ~~

0%1" ~'i ~ .s:J<f~ .s:i~ m\!il '3[d,i ~~&cw& (Auto Increment) ~ ~ C"f\Sm ~' ~

~cm~ (insert)~~ .s:i~~ .s:J<r-.s:J<r ~~ (.s:J~ <IS&ilC~~~'!>I~~~
~C~~~~, CISGIC<liST~~.s:iffl~'i~) I



~08

B!Ci;ij"i~li;ij C\SGIC<1CiST ~ CGRCi;ij~~~~~I~IS~~~IS~~<Pm
~I C>IC'4'C~~~ C\SGI C<1iST~ s!l~~~~<fl@ c-rn I

~~~~'~~IS @le,_ s!l~~~~~~~<Pm ~I~ s!l~
s£J~~ ~c~ 91lBT1 s£J~~~~~~~~~~~ m~
~I '3l~C~~ ~~ ~!<)J m~~~-n, ~- ~~~~~~~' 8T~
~~~M~~s!l<f~ ~@le,~~~.~'3lli;ijlikl~IC<1 ITT<Pm<JM-ttl ~1~~
~ s!l~~~~~ ~ '1~ s!l~ ~~ 91mfl ~~~
~cmc, ~ s£1~~~1c1~<rm~. ~ cmc, ~ C"t~~~ C<r, ~~~
~~~~~ <P'5 ~~~I~~~s!l"C<P C~~CTa~~IS <fc'fl ~'
<ll s!l~~~~ >1<1>1~~ s!l~ ~I IS~~~ @le,~~~' ~
C~~C"Yfr~~~~-ttl

•m~~ $~ ~1-J:C~~~ s!l~ <fl@~~~~(<!l"C<P ;ffi"1~li;ij ~*­
National ID Card-IS <fc'fl ~) I ~~~~~l~C<P~~~~<Pm~. s!l<f~
<r~~ ~I-J:C~~ ~ s!l~ ~c~~-ttl

i
i

Dale of Birth·
IDNO·

~I~ ~~~ $~ ~I-J:C~~ ~!<JJ m~ ~, ~~'>Im~~~~
~~fwr"c<f~<Pm~91lBTI

"'·~-~ c.\SGlt,q\9f f?lcai~ (Database Relation)

C\SGIC<1iST BICi;ij~~~C\SGIC<1CiST~ ~~~~~ C<111'1C~I ~I s!l~ C\SGIC<1CiST
s!l<r <ft s!l~~~ 91lBTI ~~ s!l~~~, ~~~~~~~
~<ft~ (relation)~1 s!l~ BICi;ij~~~~ ~c~ 9llBf: ""ry

C)
ry

I
C)
ry
C)
ry



~- IS~~ IS~ (one to one)
~- IS~~~ (one to many)
~- ~~~(many to many)

~. \'31l'R i \'31l'R @ca,"k

~ cGRc.'1-i:I ~~ <lfq IS~ ~ IS~ f¾ca,xt,;i ~. ~ -£1~ c:'Gf.¾ca,-i:I -£1~ cm--£1~ ~l!rif ~
cGRC'1-i:I -fl<rlt~I~ cm--£!~~~ 91Mm <JMI iqm ~. ~~ Jfi~~ ~f<!J m~ iSRJ
-fl~~ student_info ITT~I~~~ 8lt~~~~iSRJ ITT~
~ student_contact~I~~~91 :

cl;Rc'1'il ~: student_info

Roll Name Class
(integer, primary key) (text) (integer)
1 Mizanur Rahman 6
2 Mosharraf Hossain 7
3 Subir Kumar 6

cl;Rc'1'il ~ : student_contact

ID Roll Phone Email Address
(integer, primary key) (integer) (text) (text) (text)
1 1 012345678 mizan@email.com Adabor, Shyamoli, Dhaka
2 2 012345543 mosharraf@email.com Sector 3, Uttara, Dhaka
3 3 014343678 subir@email.com College Road, Mymensingh

...•
ry
C)
ry

I
C)
ry
C)
ry

~91TIBT ~~ ~~ IS~~ IS~ BlC'1"~ f.¾qJ~l.:i 1 ~- student_info ct;f.¾ca,-iil ~
cm-~ -£1~~~ ~f<!T~1 -£1~ ct;f.¾ca,-i:I~~~ Roll (<lfq1S~~~
Roll >t<Pt~~ >t"W<P ;rn-, ~ -fl~~IC'11&r11-i:I ~~!<! -£J1t~~~~'ti~~ I
-fl~, -fl~~~~~ (cm)--£!~ iSRJ student_contact~ -fl~ cm~. 8T~
IS~~~ 8lt~~~(~,~'~~)~I student_info ~ Roll
~~ ~' ~ student_contact ~ Roll ~ ~ ~ (foreign key) I -fl~
cGRC'1-i:I~~~~<l"~~~~' ~~~~~~-(<q) ~ ~ ~
~1-fl~~~fqrn cGR'1'11t~~I

~. \'31l'Ri~ @c.'1"k

iqm ~. ~~~~~~ff~~ iSRJ result ~ -fl~~ITT~~I
,i"G,,.,,.~cm-~-£1~~~-fl~mCTJ~ffi"rJ~~I



,l'!n,...,. ~: result

ID Roll Subject Marks
{Integer, Primary Key) {Integer) (Text) (Decimal)

1 1 Bangla 70
2 1 English 76
3 2 Bangla 68
4 2 English 81

~~ cq~~ 8l, student_info cGR<fl1-i:1 ~~ cm-~~ ~®I result c'Gf<iti:1-i:1 ~~ cm-~~
~~1 ~- ~~ 1 <Tm,~~ ITTCTT ~~~result~~ cm-~ m~
~I student_info IS result c'Gf<iti:1-i:1 "fm~IS~ tr ~ Rlti:1"'~ fl ~, ~'t
~~ c'Gf<ici:1-i:1 ~~ cm-~~ ~®I~ c'Gf<ici:1-i:1 ~~cm-~~~~1 result c'Gf<ici:1-i:1
Roll~~f<rl

~-~~~
~~~~~-l.:i~1c<1~~ 8l, ~~ c'Gf<ici:1-i:1 ~~cm,~ c'Gf<ici:1-i:1 ~~ cm­
~~ ~®t~,~~c'Gf<ici:1-i:1 ~~cm,~~ c'Gf.:1<P1-i:1 ~~ cm-~~~®t~
~, 'i5~~"fm~fl~~tr~Rlci:1"ffi'911

~~, ~~~ITT<rm~I~-~~,~~, 111<rr~,~~,
~~,~~~~~I~~~~ ~~<fl~~~~~C~ 91l@I ~
~~~~~~~~91l@I f.m, club~cq1Sm~-

,l'!n,•.•••• ~ : club

Name Moderator Established
(Text) (Text) (Date)

Cricket Club Mr. Ruhul Amin 1-1-2000
Football Club Mr. Shahidul Islam 5-1-1998
Debating Club Mr. Suman Kumar 3-7-2002
Chess Club Ms. Fatema Akhter 1-1-2001

~~ cGRCi:1-i:1~f<r ~ Name. 15f!/Jt~~~~(unique) ~~, ~~~
~~~~~~I

~~ student_info IS club ~~ "f"t~~~~ iSRJ '611-llCiit-i:1C<fS '61IC-i:1<fS1t ~
ITT~~I

"\
,y
Cl,y
I

Cl,y
Cl,y



c'GR!c;ii11 ~ : student_club

Roll club_name
(Integer) (text)
1 Cricket Club
2 Cricket Club
2 Football Club
2 Chess Club
2 Debating Club

~ ~~ f¾<P1"1~~ ~ -£1~ -£1~~~~"BT, <!Bl~~~ ct;f<w1i:1Jt >J:-&
~I

~.~.8 ~~~'i" (SQL)

f¾c'1"1~1'1 C1SGIC<1C1&1 -!l~-£1'1" (SQL : Structured Query Language) ~ cm~~ ~
~ CISGI C<1C1&1 ~~ C'1"~, ~'~~ IS~~~"BT I -!l~-£1'1"~ f.f~
~-<Pl¥~IS ~~ 0SGIC<11&1 ~~~~~~, ~~
(standard) -!l~-£1'1"--!l~ ~ .::Pl~l.::Pl~I

-£1~-£1'1"--£1~ ~®t ~~'i cm~~ ~~~ 91iffl C<Pt~? -£1~ cm~ ~~ -£1~
~~~~~cm~~, ~~~~ >t~>tJlfG ~~ ~~~,
c>ifGc.::p~ cm~~~ m~~~1 -£1~ cm~~~ 1~~~1c<1 ~
~~,~IS C<PI'{ ~9t ~~~~I~ 1_~ ~ ~Ci;f"t-tt ~'i~I~
-£1~-£1¢1"~ C'1"~~ <fC'1" ~"BT~, CISGIC<11&1 P!C-'tc~~* c~ C<PI'{ ~~ "611Sm~

~ C<PI'{ ~~ m~~I ~~e_ ~~~~ <fC'1" ~ "BTI ~~~~~~,
~~~ CISGIC<11&1 Plc-'tC~~ ~~I -£1 ~ -!l~-£1'1"-C<P ~ "BT Nl~lrnfG~ (declarative)
cm~~~I Pf -£1~~ Pf--£1~ ~~ cm~~~~"BT ~PIN5~~1'1 (procedural)
cm~~ ~I l!j~-£1¢1" ~ l!j~~~IC<1 ~ ~~ C<R, ~ cm~1~1~~1~ ~, ~
cm~~ \Sf~~m.rr,~IS C<R~ -£1~~~~~1

-£1~-£1~~~ ~'>t ~'>t ~ ~I -£1~ ~~ ~91'1' ~ ~ : ~ CISWC~~
'1"Jl~ (Data Definition tanguage at ~~~9t DDL) IS~~~ '1"Jl~ (Data
Manipulation tanguage st ~~~9t DML) I

.,..
ry
Cl
ry

I
Cl
ry
Cl
ry



~ C\S~C-i"R li!Jltaj_C~\9t

0SGIC<1C\Sf~ ~ ITT <rm, ~ ~~,~ ITT <rm~~~~ C\51'i

0Sfuc:-:l-R a'!Ji~~ <rm ~1 ~- .£1~~ITT~ c~ e&Rcai~ ~, e&Rcai~
~<qS&flC~~ ~XS ~~~~C\51'i~,~~~~~I

~,olA~ 'iJT91C~\9t

C\51'i ainA~ a'!Ji~~ .£1~ wf<lcai~ ~ ~~~~~~~,
~- (\51,j ~' (\51,j~ <flm, (\51,j~~~I

\!,.~ C\S&IC<119t~ (Creating Database)

C'5GIC,q\9f~~~~ \!,." C'1¥"1-flt ~ ,q3l:q~lffi:qs I~~~~~ (¥Fl'l~GI~
ff~<U >111'rfc~IC-i) ~~ '1HIC,qe'1 91m \![~~~~~~ f<lc:qffl~~I

SQLite
.£J>lf<r~ail~G .£1~ W XS XS"C~~ 05GIC<1\St I XS~,~91 XS C~l<1l~&t ~~.£1~ CISGIC<1\St
~<flm~I~~05GIC<1C\St~~ .£1~~13!"C~~~ CISGIC<1\St ext~
~XS .£1~ 0xt iSMT~ I

.£J>lf<r~ail~G-.£1~ 131fufi1~1ai XSUM>ll~G (https://www.sqlite.org/download.html) c~ .£1~
ISl~""C&IIIS <flm ~I ISl~""C&IIIS ~~~~~I~~~~~ Glnl""l&f
c~ ~ ~ fqru .£J>lf<r~ail~G ~ <rm ~I .£1~ 0xt ~ ~lfu.qsJl&t ~
~-t1~c<.P>1 ~mxsmrn~ <Jrn m~ .£1>1f<r~ai1~r; ~~<rm <Trn1 ~ - oa
Browser for SQLite, SQLiteStudio~I ~-tl~C""G c~mxsmrn~ R""l"l_C&f) ISl~""C&IIIS
<rm ~I .£1~ '61Jl~rn1S ~~~ PIC"6~t,lf&I~ C~l<1l~&t ~xs .£J>lf<r~ail~G ~ <rm
~l~~~m~.£J~~<flm<ITTJI

.£J>lf<r~ail~CG ~ C1SGIC<11St ITT~~' Glnl""lai ~<r@ ~~~~~~ sqlite 3
~~ .£1~~ fqru CISGIC<1C\St~ ~I

[ $ sqlite3 school.db

"'\
ry
Cl
ry
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Cl
ry
Cl
ry



~school.db 05'[;1c<11S1~l~P4J ITT <rm~~'3 c£J~~~ <p@ c£J>i~~i:11~'[;
~'3m8" Wl~~I ~'3m8" Wl ~'3$[@ 91@ C>i"~~~ c-t-sm <JWq1 ~
c£l>i~~i:11~'[; ~~~~~~ .quit I

[ sqlite> .quit

~~

~C\51,IC<lCIS!~~~ITT~I ~~~~~~~I~~~
~ ~ '5~~~? (~ \5~~ 9IW't :slJIC<lSW ~~~~-s ~~ C<R c£J>i~~i:11~W
~~~~~~~91t@) I

• ~~~(name)
• ~~ 9l"N. (class)
• ~~@ti:1"~(roll)

• ~ ~~ '6lt%~~ (M, <fl~. f<r~<fl <r, ~. 'i'f~) (section)

~ ITT ~ iSMJ CREATE TABLE ~~~~I c£l~ ~ C'1~ ~

(P1~1,JI~ /syntax)~ c£l~-

CREATE TABLE table name (column_name column_type, ... ) ;

c£l~ table name-as~~~~ITT <rm~.~~~~~I ~ ~~~
~~ <1Si:1IC~~ ~ '3 c£J<I$ ~ fqru ~ <1Si:1IC~~ Ci51'T~9t ~~~I ~ c£l~
<1Si:1IC~~ '5~ <rm fqru 9!~ <rm~I

~91@ 9Jf¾.qsfil~ student~ITT~~~~~-

CREATE TABLE student (name TEXT, class INTEGER, roll
INTEGER, section TEXT);

~~~~~DROPTABLE~~~~-

DROP TABLE [cGf<lCi:1~ ~];

~-student~~~~~~~.



[ DROP TABLE student;

<£l~~CREATETABLE~~<PTIT~~ITTff<!IT<fl

Co$: <£1~<£1~~~~~~~ <l~~IC~~~~~~~ ~~w~IC<l~ ~~
~I '3f~~, CREATE ~ create ~ <£1~ ~~I ~, ~~~ ~~~ ~
~IC~~ ~~ <PTif ~~ I

~~~\Sd;m~~~

~~~m~~, INSERT~~~~I <£1~~~~~~'

INSERT INTO e&f<lti:4~ ~ (~~ <l'li:'11C~~ ~,~ <l'li:'11C~~ ~, ~~~ <l'li:'11C~~ ~
... ) VALUES(~~ <l'li:'11C~~ ~'~ <l'li:'11C~~ ~' ~~~ <l'li:'11C~~ ~ ... );

~- student~Mizanur Rahman~ <£l<fiiSM ~~, 8J f<r ~~~morning
~~ 91N. <£i~~ @I"'[~ 3, ~ '5~ m~~~~ <PTir~~~~-

INSERT INTO student (name, class, roll, section) VALUES
('Mizanur Rahman', 9, 3, 'morning');

~ ~ ffl<l'l~C~I m~ ~ f<r ~, ~ ~~ ~ <£1~ e&f<lti:4~ ~ ~ ~I ~

SELECT~~~~I <£1~~~~~~-

SELECT [<l'li:'11C~~ ~] f<r~~ * FROM [e&f<lti:4~ ~]; (<£1~ <l'li:'11C~~ ~~
<l'li:'11(~~ ~ <Rt fqrn 91~ <PTif~~)
SELECT* FROM student;

Co$: <£l>iF<P~i:41~G~~SELECT~-<£1~~~~ <PTif ~~~~~

~~~~~,
sqlite> .mode column
sqlite> .headers on
sqlite> select* from student;

....•
,y
C)
,y

I
C)
,y
C)
,y



sqlite> SELECT name, class FROM student;

INSERT INTO student (name, class, roll, section) VALUES
('Mosharraf Hossain', 9, 4' 'morning');
INSERT INTO student (name, class, roll, section) VALUES
( 'David Pandey' , 9 I 2, 'morning');
INSERT INTO student (name, class, roll, section) VALUES
( 'Promila Gosh' , 8 / 2, 'day');
INSERT INTO student (name, class, roll, section) VALUES
( 'Bazlur Rahman', 8, 1, 'day');
INSERT INTO student (name, class, roll, section) VALUES
('Sour av Das', 9 / 1, 'day');
INSERT INTO student (name, class, roll, section) VALUES
('Tamanna Nishat', 10, 1, 'morning');
INSERT INTO student (name, class, roll, section) VALUES
( 'Maysha', 10, 1, 'day');

<£1~~ 0%t~m~ 9IB!~SELECT~~<PB! cq~~ C<T~ 0%t
~f<p ~I Glnl~IC'4 ~~~~~ 0P't~~~~~ cq~ 91iTI!I

~ c~ 0%t ~ ~ cq~ ~ SELECT 1rnf¾C'!> ~ ~~ ~ cq~m -mTI ~
WHEREM~91B!~~~~l~~~'tcq~~I
~~~~~~!<tr cq~~~~~-

I SELECT* FROM student WHERE class= 9;

.........,_<£1~ ~ C'4~~ class = 9, i3f!<ft~ class ~1c.~'l'l ~1"'1 :.(c.~ :.(c.<i '::J 1 =>U.L-~ 11t, ~1"'1 ~'-'1"'11

~~~ i3[~~~~~-

.,..
ry
C)
ry

I
C)
ry
C)
ry

~~ ~
= ~
<> ~;rn
> ~ c-mr~~~~~)
>= ~ f<r~~~ c-mr~~~~~ ~~)
< ~ c-mr~~~~~)
<= ~f<r~~~ c-mr~~~~~ ~~)



SELECT* FROM student WHERE section= 'morning';

~: ~~9810%lRCTJ~~~~ IS~C<PICG~~ ( '~)~~
~I~~~~~~M~~~I

sqlite> SELECT* FROM student WHERE section
Error: no such column: morning

morning;

~~~ ~<Prr®t iSJN.~~AND~~ OR~ <P@~~ <Tffil
~~~~~ morninglCft~~~~QJJc~~m~~-

SELECT* FROM student WHERE class= 9 AND section
'morning';

SELECT* FROM student WHERE class= 9 OR section ='morning';

SELECT* FROM student WHERE class<> 9 AND section=
'morning';

SELECT* FROM student WHERE class= 8 OR class= 9 OR class
= 10;

SELECT* FROM student WHERE class IN (8, 9, 10);

""ry
C)
ry

I
C)
ry
C)
ry



~~~IS "'lfil<l~~~
~<ll<r, student~ 1£1~~~ 8ll"I ~~-

INSERT INTO student (name, class, roll, section) VALUES
('Fardeem Munir', 10, 1, 'day');

sqlite> SELECT name FROM student WHERE class= 10 AND roll
1 AND section= 'day';
Maysha
Fardeem Munir

~~ 8ll"I ~~~ ;rn, f<p-~.qt ~~~~ ;rn1 ~~ i3f~~

Fardeem Munir~~~~~~~, DELETE "fCTITTf~~~I
1£l~Ca<f~~~-

DELETE FROM [C&f<l<P1~ ~] WHERE [~]

~ "fCTITTf~ Fardeem Munir-1£1~~~~-

DELETE FROM student WHERE name= 'Fardeem Munir';

DELETE FROM student WHERE name= 'Fardeem Munir' AND class
10 AND roll= 1 AND section= 'day';

~~~~~<TI~,;ftq ~~ ~I 1£1~~~<Tm UPDATE
"fCTITTf~ <ffiq I 1£1~ "fCTITTf ea,~~~-

UPDATE [C'Gf<lt"'f~ ~] SET [~"'flt~~~]=~~(1£l~~~~f?tCTT
~~~[~"'flt~~~] =~~)WHERE[~]



INSERT INTO student (name, class, roll, section) VALUES
('Fardeem Munir', 1, 1, 'day');

~~ C"f~ C*1, Fardeem Munir ~~~~~ 1£11~ ~ ~ ~ 31 '5~
~~~~~~<rm<Tml

UPDATE student SET class
'Fardeem Munir';

10, roll 3 WHERE name

F¾Ci:4"1~1'4 C\SGIC<1CiS! 0%t~~m~ ~ 1£11~~~I!!~ 1;rnf¾C\!l 1£1~~
c~ 0%r ~ <Tml 1£1~ f<l~rnftk.qs ~ iSfCTR (join) <rm,~ F¾Ci:4"1~1'4 C\SGIC<1CiS!~ 1£1~~'1'f'
~I

CREATE TABLE student info (roll INTEGER, name TEXT;
CREATE TABLE result (roll INTEGER, subject TEXT, marks REAL;

I!!~ ~ ~ ~~ roll ~ fqru I!!~ F¾Ci:4"~ C"f~~I student_info ~~
~~ roll IS name~I~ result~.~~~~ IS~~~

ffi"tJ ~ (marks)~I student_info CGRC<:4~ ~®I" result CGRCi:4~ F¾ci:4~ ~ IS~ ~

~ f¾Ci:4"~1

INSERT INTO student info (roll, name) VALUES (1, 'Mizanur
Rahman');
INSERT INTO student info (roll, name) VALUES (10, 'Mosharraf
Hossain');
INSERT INTO student info (roll, name) VALUES (2, 'Maysha') ;-
INSERT INTO result (roll, subject, marks) VALUES (1,
'Bang la', 79. 0) ;
INSERT INTO result (roll, subject, marks) VALUES (1,
'English', 76. 0) ;
INSERT INTO result (roll, subject, marks) VALUES (1,
'Mathematics', 74. 0);
INSERT INTO result (roll, subject, marks) VALUES (10,
'Bang la', 82. 0) ;

"'\,y
Cl,y
I

Cl,y
Cl,y



CISGIC<1iSt ~JIC"liStC~~~ ~)a-

INSERT INTO result (roll, subject, marks) VALUES (10,
'English', 7 0. 0) ;
INSERT INTO result (roll, subject, marks) VALUES (10,
'Mathematics', 9 8. 0) ;
INSERT INTO result (roll, subject, marks) VALUES (2'
'Bangla', 7 5. 0);
INSERT INTO result (roll, subject, marks) VALUES (2'
'English', 80. 0) ;
INSERT INTO result (roll, subject, marks) VALUES (2'
'Mathematics', 100. 0);

SELECT roll, subject, marks FROM result WHERE roll= 1;
sqlite> SELECT roll, subject, marks FROM result WHERE roll
1;
roll

1
1
1

subject
------

Bangla
English
Mathematics

marks

79.0
76.0
74.0

-£1~, ~ ~ 91"Ml91ifit ~~ ~\S <1fq c-t~~ ~' '5~ student_info
~\S ~~~' ~'i result~ C\51' ~~~~I 1:rnf¾lt ~ -£1.r,:{_

sqlite> SELECT name,
result, student info
student info.roll;
name roll

Mizanur Rahman 1
Mizanur Rahman 1
Mizanur Rahman 1

result.roll, subject, marks FROM
WHERE result.roll= 1 AND result.roll

subject marks

Bangla 79.0
English 76.0
Mathematics 74.0

'1'l'I' ~ ~' 1:rnf¾c~ roll ~ ~ result.roll ~~~ ~'i roll ~~~
e&f<lca,~ ~I i3fBl f rnf¾*I result.roll = student_info.roll 151~"'1 fqru ~ ~ ~ (join)
<rm~I ~~~ '5~ ~ result.roll = 1~~~~I '5~ 1:rnf¾lt ~
1£!.r,:{_

.,..
ry
Cl
ry
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SELECT name, result.roll, subject, marks FROM result,
student info WHERE result.roll= student info.roll;



\!,.~.~~~(Sorting)

~~~~ s£l~~~ >il~IC~l I s£l~ ~~ 9ltBf ~~~ ~,~~.qt
lbl~J~'S_I ~-~~~~~~~w1~C1l >il~lc~ 9\l"@-~8->~11>11C~,
~ 8->~11>11C~ ~~.qt~~ 8->~11>11C~I ~~ C~~~~ >il~IC~I <!l1J
(~~c~Rsrc~ s£l~ ~ ~ Ascending Order), ~ ~ c~ ~ ~~ >il~lc~I <!l1J
(~~c~Rsrc~ s£l~ ~ Descending Order) I ~~ ~~~~~~

~~.qi~~I C1llC~lfG ~' C1llC~lfG~' C1llC~lfG C<fxt ~~'~C1llC~lfG
~~I~ CIS&IC<!C~ ~~ ~~~ CIS&IC<!~~~mBf~~~~UBf
~~, ~ RCTJ art~~~ ;n, ~~~ R,fuc~ >il~IC~ ~, ~~~ (~
c~ ~' ~ ~ c~ ~) ~ ~~ ~I ~ 1rnRI~ ~ ORDER BY ~
~9[@ 1l'41C~~ ~~~~ 1l'41C~~ Cl51'l 16l1>11C~ ~ C~~~ Cl51'l~I~~

~ (~~~, ~ c~ ~) Cl51'l c~~~ DESC ~~ ~ (Descending ~ ~~
~~)I
student ~ Cl51'l~ f.¾R,tj~IC<! >il\SflC~I <!l1JI Ha,~~~ 01~~I ~~
~~HC\Sf HC\Sf s£l>i~~'41~C& 1'fferru 01~~01~m~I

~~~ lbl1>11C~ ~ C~ ~~ >il~IC~~-

I SELECT* FROM student ORDER BY class;

n.t,= ~~

SELECT* FROM student ORDER BY class DESC;

~~~lbl1>11C~ ~ C~~~ s£l~~ s£l~~~~~~ lbli~lffi ~
c~~~>11~1c~~-

SELECT* FROM student ORDER BY class DESC, roll;

~~"tr~ lbl1>11C~ ~ c~~~(day, morning-etf~ ~' ~~ ~~c~Rsrc~ d
~m-s£l~~~~), s£l~ "tr~~~~ lbl1>ilrn ~ c~~, ~ >i<!C''tvl s£l~
~~~~~lbl1>ilrn ~ c~~~>11~1c~~-

SELECT* FROM student ORDER BY section, class DESC, roll;

"'\ry
Cl
ry

I
Cl
ry
Cl
ry



~~:~frnf¾ffl~~~~9fl-sm~?
SELECT* FROM student ORDER BY class DESC, section, roll;

\!,.~.~ ~~C\SHII~ (Indexing)

,£Pf~<£iG'f <£i~ Rs&Plc~ro~ cm~~ ~, <£i .:r~~~~1 <£i~ ~~~, <£i~

~'1_~1 ~~~, ffi C\SGIC<11ST~,s~~I <£1~,™~ <T~~
~ czjxt ~~ (C<PR- 91w ~, -M ~ ~~~ ~ czjxt), ~~~ frnf¾~ ~
~ <rDf <ITTT, '3[!<[t~~~~ czjxt ~ me~ I C<PR- <£1~~ <ffq <£l ~

m~~ut<rt ~ ~~~~~,~~~ 91w c~ -M ~
~@<pi5 ~ cm~1 <£1~ <ffq CJf~ c~~ ~~~ ~~ (~ c~~c1M~~> ~
<£1~~~ ~QlJ ~~ a,m <Pm~, ~ ~~~~~ cifi~I <rG:f't
~~ MR~I~ ~m~ <£l<r <£l<r ~~ ~QlJ~<rm~ <£1<[~ ~ ~~~ 9fl-sm
~,~~QlJ c,r~~I MR~I~ ~~ <fltiSf ~m~~ '31~ ~ICi:4ltJ~I <rm
~I~~ czjxt @<pi5~, ~~ czjxt~ cifi~I

~~Nf%il~ ~ <£i~ ~ ~, ~ m~ ~~ -s ~ ~ 9fl-sm <1rn1 C<PR­
Rs<is"1~1f¾ ~~~~~~™ "R ~ ~ czjxt~me~ ;i-r1 <rG:r't "R~
<£1~~ >!IISTIC~I ~, <£1<!~ ~~™ 9fl'5t~ <rIT®f>~ ~ -s~~, ~~
~~;i-t91B!~, ffi~~<ITTTI ~<ffq~<rm~~ <1l~~IB1 ~~~

~~~ 9fl-sm <!ml ~™~ <isi:4IC-l~ ~~~~~~ <isi:4IC-l~ ~
~~~ C\SGIC<11ST ~-srn ~ ~ ffi ~~~ 911@1 C\SGIC<11ST~~
~~<fltiSff'G ~, ffi <1M~l~<isl~~~~ ;i-t, ~~ <1Si:4IC~~ ~~~~

~~, ffi~~~I~~ <£1~ <1Si:4IC-l~ ~~'S~~<Pm <ITTT I

~~~ca,~~~-

CREATE INDEX [~~C\SC-$1~ ~] ON [CGf<ICi:4~ ~] ([<1Si:4IC-l~ ~], <£1~ """"1'"''"

~~~<rm~ 91~ <rm~~);

CREATE INDEX student_class_idx ON student (class);



~~~~&!IC~~ ~~ ~ ~ ~ ~ C~ ~~ ~,~~~&!IC~~
~~~<rm~~ ~-;l>ilC~ '>i'if~'3 '>i'if~~~~I ~~~~
~<W'f SELECT* FROM student ORDER BY class; 1:rnRlff;~~~~I

~~~~(unique)~~<rm<Trn, C<R 1!1~~ CISGIC<ICiST 1!1~~
om<r1 ~-~~~<rm~ student~ 1!1~ xtt~ 1!1~~ 1!1~ GWf
~~\!)~~~~-

CREATE UNIQUE INDEX unique student idx ON student (section,
class, roll); -

~~~~91@ e<r~~<rm <mr1 1!1~~~m~ 91@'3 <rm <mr1
~~~~~'31!1~~1!1~fu~c~~~'fr<rm<mr1

~~ day xtt~ GWf ~ 1 ~C'!>l~Cl:4J student ~~I 1!1~ ~ 1!1~ ~IC~~ff;
~ m~ ~ <rm ~, ~ CISGIC<liST ~ ~c~ ~ ~I ~~'1:C<f I!)~ @ql~~c~ cq~
~C$J~ C<T 1!1~~ 1!1~ GWf~~~~~~~~I~~
~~~I!)~<lrnl

sqlite> INSERT INTO student (name, class, roll, section)
VALUES ('Maysha', 10, 1, 'day');
Error: UNIQUE constraint failed: student.section,
student.class, student.roll

~~ C<T, ~~~ ~&ll~C~~f<r~~'ti~ CISGIC<liST 131191-tt-131191R
'3~~&11C~~ ~~~~~~, ~la,lql~IC<I~~~~~~I

CISGIC<ICiST~~~~~ 91Mlffl ~~l:fl'3~I ~~,~~ 91@
~~~~~ C<Ti~ <rm,~~~~<rm~~ C<T~~ <rm
~ ~~'3 ~ ~I ~ CIS&IC<liST ~ ~, ~ 1!1~ <W'f INSERT, UPDATE,
DELETE~~~~ CDru C<lfit ~ "ftt~I 1!1~~~~ ~~Rl'S' ~~
~~, ~~~~~~~Rl'S'~~~~I

~~~~~DROP INDEXM~91@~~CISC11~ ~~~~I~-

INDEX student class idx;

....•
,y
C)
,y
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C)
,y



'.!,.8 "5Gt ~R'sts~1t (Data Security)

C1SGIC<1tiS!~ f.ttt91m~W'1~~1 ~~ C1SGIC<1tiS! fi~ f<r~,qr c~~ '5!<IT~ 91mf,
<1M>ilfiJ<fS '5!<JJ ~ 9lmf f<p~<qt )j~<fSIBl W91~ '5!<JJ'3 ~ 91mf I CISGIC<1CiS!~ Rm~
~~~~~ C~ c-f~~I

~~,~Rm91m~~ C<R ~~~<Tm, <qt~~ (data loss)~~I~~
R~~~~~9t~~, ~!4t~~ffl~<Pm~I ~ffl~~~~~
~ m~ C<fStc.tt <ffift~ ~ ~ C<fStc.tt ~ ~ (<ltt<P ~ <rm~- data
corruption ~ ~)~9t c~~~~<rm <Tml ~~~~~mM~
9lmf ,qr-N~~9lmf ~ >1@11~1~ <r~ Rc-11,~1 ~ 91~~~~~9t m~~1
~~W HC<1b~I ~,~~~'3 ~~9t m~ ~, C<R C<fSIC~l~<fS~
~"!, ~-~'5, ~~<fS~ ~~'3 ~~<rm <Tml ~ ~~~
~~~I

~~\1!fi'f'~ fi <qt~C<R ~ cq~ f<r~,qt ~~~~ 91mf, CISGIC<1CiS!
~~'3 ~I ~~'3 ~ Rm~ W91~ Ml ~-91Pf'31ITTS ~ ~ CISGIC<1iS!
f31(!l;c~ ~ 9lhITT ~I ~ C<fStc.tt C<fStc.tt <1M~l~<fSI~ ~ C1SGIC<1CiS!~ ~ ~~
RTif <PllSf~ 91hITTI ~ C<fStc.tt C<fStc.tt <1M~l~<fSI~ ~~ c-f~ 9lhITT (SELECT),~
~ (INSERT, UPDATE, DELETE) ~ 9lhITT ~I ~~ ~ ~ 911~~~
(permission) W<P ~ c-r-sm <lml ~>i~~G1i'~G C1SGIC<1CiS! ~~ ~ ~~'3 '3~,
c~~' ~l~f°311JrnG1, ~~~Gif~~ CISGIC<1CiS! ~~Rm~~~I

1!,,8.~~~#~(Data encryption)

~~~~~ Jf~~~ <rm ~, f<r~,qr ~-s~ m~ ~~-~ <rm ~, '5~
~~c~~~~~~ ~~95 (encrypt)~ ~I '5t ~~~\1!fi'f'~

fi f<r~<qt~~~91N. ~9lmf I ~ ~~95~ ~'tr~~;rn, <qt~~~
~~~®1~' ~~ ;rn1 ~~~"/'3 ~~ ~~95 ~, C<R
<lWP~~~CJf~~~~~ ~C~l~I~~~ 91mf I ~~ ~1'¢1~1>1
~ ~~~~~~ ~~, ~ ~~95 <rm~~~~ ~~~~, ~
~~95 (decrypt) ~~<qt~ ~~~~~I ~ ~~ -s ~
R'\11c~~ ~ C\5t~~~~ ~~~~ f;mr <PllSf <tSc~c~, C<R ~~~
RCiS!C"t~ -m:~ ~~ ~C~l~I~ ~ ~, ~ ~®1 ITT~ -m:~ Rm9M ~
~~95 ~~~ 1~ R\001 c~~ ITT xrr~~ ~~~ f;mr~'tr -s <PllSf
<Pm~'~~~m9{,fffi (cryptography) I

.,..
ry
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ry
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l!l~~~ ~'4-lJN) ~~~~~ 1!1~95 <Pml C<T ('5'(;t~. l!l~~~I~
~~~ c~~ (plane text) ~ 1!1~95~ 91@ ~~~ >tl~<PI~ ~
(cipher text) 1 ~~ ~lrn<tsffl P!c!oc~~ ~~ >il~<PI~ ~ c~ ~ ('5'(;t~ <rm1 ('5'(;t
\!)~~~~~~~-

~- PIC~ffi<ts W~ffi (symmetric key cryptography)
~- ~JIPIC~ffi<p w m9l;tm
(asymmetric key
cryptography)

·····"····'""[Sl"'... . ..
Ill el:~:.~.:;:-
Ciphertext Plain Text

l!l~ ~ l!l~ full'\<f W (key) c~
~ ~ ('5'(;t \!)~95 <rm ~
l!l~~ c~ -s ~~~~
l!l~W(key)~~I C~l!l~W
(key) ~~ ('5'(;t 1!1~95 ~
l!l~~ ~ l!l~ W (key) ~~
('5'(;t~95~ I
\!)~ ~~ <Plffl ~'3 <T~
~~~~l:jJ ('5'(;t~-~<Pm~.~~~ full'\<f~'t~~~I ~~. ~

W (key) ~ <Pm ~. ~ W ~ ~ ~~ ~ 911"@, ~~~~I l!l~
13!l9ll~'1_f°gC~ ~ ~~'3,~~~~I ~,~hi~, l!l<r~~ ~CrlC<fS~ ~®t ('5'(;t
~-~~. ~~~~~~W (key)~~ ~I l!l~, l:fm
<Ti<P, l!l~ ~-~~ "i"t ~~'~ ~C~JC<fS~ ~®t ('5'(;t 1!1~95~~ '1~W

c!l~~ m~
~ ~
~c!l~~'8ffl~~
~c!l~f<p~<p"fil~

~
C"fffl <!>"ill C'>/T9R f<i, (Key)

'·"'~""~"'" f.iis' r ~,R..

W5J<P ~ \!)~

full'\<f 151JM~~

~ l!l<fSCiSrl~I W ~
~. ~ \!)~ ~

~w-s~~~
~WI l!)~W5J<p

~~~w
>i <l I~ C<fS ~ Clnl I

•••••111011···s"·.,. 011
Ill 01r:.~.~:

Ciphertext ~ PlainText
~ i.l

c!l~~ m~
l l
~c!l~~'8ffl~~
~~f<p~<p"fil~-e -e

'2fr~~
f<p (Key)

'2fr~~
f<i, (Key)

""ry
C)
ry
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ry
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ry



~A-<£1~~ B ~ C-<£1~~ ff~I <£1~ A <Tf?f B-C<P ~ 0%t~ml,~
B-<£1~~ff~~ 0%t <£1~95 <P@ 9fl-mrl <£1~ 0%t~95~~ B-<£1~~

ff~~~, '!>I~ ~ ~ <£1~ 0%t~95~ 9lnWf ~I ~ C-<£1~ ~ 0%t
~~ C-<£1~~ff~ <P@ 0%t~~ <Jt ~ C-<£1~ ~ ~95 <Pm

~I C-<£1~~ff~~ <P@ <£1~95 <Pm~~ 0%t C-<£1~ ~~95 <Pm ~

;rn1 ~~, A-<£1~ ~ 0%t~~ A-<£1~~ff~ <P@ <£1~95 <P@ 0%t
~~' <Jt A~~ff~ <P@~95~ 91nWf I

~.8.~ RDBMS -~~~

HICC1"1--ll¢1 CISGIC<IC\SI~ ~'it~~ <£1'5~ mt~ <P\5 (Edgar Frank Codd) I ~~~
~'<~ C<lfi1arn <P~ ~~~, 8l~ HIC¢1"1--ll¢1 CISGIC<I\SI f>1c!oc~ ~~I ~ CISGIC<I\SI
~~~ RC\S/Cq~ ~ CISGIC<I\SI ~ ~ C<lfim~ ~ ~ ~ <P@I
HIC¢1"1--ll¢1 CISGIC<IC\SI~ ~~~~ C<lfim ~-

• <£1~ HIC¢1"1--ll¢1 CISGIC<I\SI ~ ~~~ ~ ~ ~"1Jffl ~~
~ ~~~~ 91nWf I 05GIC<IC\SI~ ~ 0%t ~ ~~~ ~I 8l

~~~ <£i~ ctf<lc¢1~ <£i~~<~cm~~)~~~

~I

• CISGIC<IC\SI~ 8l~ 0%t >jJ~ITT~IC<I CGf<lcc,~ ~,~ff (ff~"<ll cm-<£1~ ~) <£1~~
C1f>~f<lc"te<f ~~¢!IC~~~~ <P@ 91t~m~I~~91, ~~ @l'1

~ 1 ITT~~,~~ c~~~M~~,
SELECT name FROM student WHERE roll= 1 AND class= 10;

• CISGIC<IC\SI <£l<P "<It <£1~ cm~, ~91"('51, ~~~~~~I~­
~~~~~~~~~. <£1~~ C'1~<Tl1l-

UPDATE student SET class= 10 WHERE class= 9;

...•
ry
C)
ry

I
C)
ry
C)
ry

<£1~ student CGF<IC¢1~ ~ ~~~ class <£1~ ~ 9, ~~~~ 10
~~I

• CISGIC<IC\SI~ 15l~J~m~ ~~ ~ ~ CISGIC<I\SI <l1m~ <P@, ~ ~~

~~~~I ~ 0%t~ ITT <J'~~JICG ~~~ ~. ~ <J'~~JIG ~
~ <Pm ~C'!> ~, ~ ~ <IJ<l~l~~lm ~~ CISGIC<I\SI ~ ~, <£1~ ~
~ ~ ~, ff~"<ll <£l RCTJ ~~~~~I~~~~ 0%t ,_,,1.,_,-c,-c,

~91nWfl



• C\SGIC<l\ST ~ ~-&l~C¥>l ~ ~ ~ ~\S~ ~~ 0SGIC11ST ~
~ 91GITTI ~<&l~C<!'>l ~ ~ ~ C\SGIC<lCIST~~ ~~J~~~~~
<ITC<f I

• C\SGIC<lCIST~ 0S1'l ~ <£1~~~~~ <£1~~'>!"~~~~~' ITT Rm
<lM~l~<PI~~ m~~~~I <lM~l~<PI~~ ~~~ C\SGIC<l\ST <£1~ \gffiT~
(.IS'i,t '>!"~~~~I

~.8.~ RDBMS -~~ ~<l~I.J:1

RDBMS-<£1~~~~91"<P \S ~I ~\S ~~~ <£1~ ~ 9l<frnr ~!<JJ~~
~~,~<£1~~~~~1

>l~<PIB1-C<l>l~<PIB1 ~Ni~IC~~ ~~ ~!<JJ '>!"~~~ ~ iSMT C\SGIC<l\ST ~ ~ ~I
~-~~~~~f¾.;pcq~ 8T ~!<JJ™, C>l"~ C\SGIC<lCIST '>!"~~~~~I ~91"@
~911t", ~~ "11~C>l?!, wf<r~'>l"l, ~' IST~IST~I~ ~~~~!<JJ C\SGIC<lCIST '>!"~~~
~~I

~-~ \SnM>il~c'G ~~91'1J ~~~™' <£1~ ~~ ~!<JJ m~, ~l~<Pcq~
~!<JJ m~, ~l~<Pcq~ 91'1J >1~1~1~ ~-<£1~p~ 91f¾t,la,~1 ~ iSMT C<r ~\S~
~~~, ~ ~~ C\SGIC<l\ST I ~~<p, ~ \S ~~ ~Ni~IC~\S B1C"1"1~1a,
C\SGIC<l\ST~~~I <£1~ ~l~<Pcq~ ~!<JJ ~~,~~ 91Bit,la,~I ~ iSMT

C\SGIC<lCIST~ ~ ~I ~~~~ ~!<JJ, fi1~.;pcq~ ~!<JJ, ~~ ~ft, ~
~lf@/~I~ ~!<JJ,~¥"11¥"1 ~~~~ iSMT C\SGIC<l\ST~~~I

~.8.8 fflll.J:l'G C\SGIC<l\9t (Corporate Database)

~ ~~~~ <H~ (corporatlonj-a ~~ 0S1'l Rm~~~I <£1~
~~~~~~~~ R.;~ifM-<£1~ ~~~~<Im ~I ~­
~ 91'1J ~~~™,~ITT~~ <Im ~I <£1~ <£1~ <H~ 91f¾t,la,~1 ~
iSMT <£l<p ~~\S~~. C<r~~ ~~ (ERP : Enterprise Resource
Planner) I ~~\S~~~™·~~~ ~rnl1ST~~c~1 ~
~~~I~'>l"l~~~~. ~Jl<Pl@-&>J (accounts-~~~-R<PIC"Bl
iSMT), ~~c~-tf¾ (inventory-~~~~~), C91-@1'1 (payroll-<P~.fol~cq~ ~-~1~1
'>!"~~~-~), <Pl><i;~I~ B1C"1"t~fif91 ~JIC~ISTC~-& (customer relationship management)
~I <£1~ >J<lf<ti'i~ ~~ 0S1'l ~ ~1~ ~~~~~W9L'f'1 ~
~~~ ~Ni~IC~~~ <£1~~' <£1~ <£1~~\S~ 91MI ~ ~~C>l~
~ ~!<JJ <£1~ Pl~C~~ 151l\S~~ <H~ C\SGIC<lCIST~ ~~~©r I ~ '>l""C®l ~~
f;@9fm~~\S <£1~W9l'f'~I "'\,y

Cl,y
I

Cl,y
Cl,y



'1:,.8.<t >t<J:l~I@ f!N5'>IC~ c\5Gl~\9r (Database in Government Organization)

>rn<tS!f¾ ~Ri~IC~ C\SGIC<IC\51~ ~ ~ ~91'11 >!~<!SIB! ~~~~~1f¾<tScq~
~~~RCTT~ <IITITI ~ C\SGIC<l\51~ ~~ ~~"<11 >ifb<tS~IC<I~~~~
~Fb~IC~~ ~~~~~~I <£1 ~~ ~~f¾<tScq~ <K~ ~~ C~ "BT, >!~<!SIB!
~~\S "It~ "It~ ffi'l)t ~ "BTI~~91, "<11~'41Cqc~ ~ ~~f¾<tScq~ ~~ \S
~~ ~91~~~~~ '>f~~~ "BTI >!~<!SIB! ~ <£1~ mxt<f~
~~~ '>f~~~ \S ~~~ <IITITI <£1~ 91l>l"I91W~~. >l<ll~C<fS~~~~ 9B"~
~ "BTI ~ ~f\b~IC~~ '>f<Pl,\Smm@ ~~~ <flTif C\SGIC<IC\51~ >l"W<P~~ <£1~~

~<£l~<Jrnl

~lrn<tSlt~~ c-f\Sm <rt<r1 <£1~<£1>l"PI ~ 91M~ 9luT ~c~c<tS~ ~ f.f~f<lqJl&Jrn ~F£
~~ <Jrnl C'>f~~ C~~CTi"I'{ ~ 9B"~ ~ ~~ <111(~'41~ ~~~ QW5 "BTI
fil'll>IC<IIC\S~ ~~ <£1~ ~~ ~~ \S ~ mm<P \S ~ mm<P ~ <1''41<1''4
,,Pl,n,~ '>f~~~ ~~I <£1~ C\SGIC<IC\51~ '>fW<p ~ ~ ~~~ m
<£1~ ~~ c-f\S~~~~I ~C'!ll~C~ <fSOl<fSlt f<f~f<lqJl&J~ <£1~~ <flTif ~ ~fb
~~~I <£1~ ~ ~ >!~<!SIB!~~~"BT, QJ~ C\SGIC<l\51~ \S

>ifb<tS~IC<I~~~~~~~ \S ~~ <flTif~~ <Jrnl

>!~<!SIB! 2!f\b~IC~ C\SGIC<IC\51~ ~IC~<fSlt iSloo~ ~C'!l 91i@C\%t-~~~~~~
m~1 fb<tS~IC<I ~~ C\%t '>f~~~~, ~ C\%t~ <flTif ~f<l~JC'!l ~~
<P~~~. ~~ c;l\Sm~w <1rn1 ~. ~. ~-<£1~ 0ffii ~~~ C\%t
~ \S~~ <flTif ~ ~~~~~.<Jr~~ ~9rn R~~~ >l~l~'!>I
<11TIT1 ~- ~ >1~<tS1f¾-c<1>1~<tS1f¾ ~~ cm~ ~~ ~ <£1~ ~ C\SGlc<1c1S1
~, ~ ~~. ~ ~~ ~ cmc~ m<rt91 C<lfi1 "BT, ~~ R'TIT ~~1

C>IC'll>C~ ~~ c~~~~ ~~. ~rnl\51~~ \S~~ >l~<l~I~ f;rtib'!l<p~~~~
<flTif C<i"4l ~ I

>!~<!SIB! ~ C\SGIC<l\51 <IJ<l~IC~~ ~ DJIB"l@I~ ~ ~ Rm91m ~ ~. ~'?f
~~~~~~~~>l~<l~I~~~.~~~ <£1~ C\%t
~1&11q1~1c<1~~ <flTif (<8l~ RC\S!cq~ ~~ C\%t~-$fj;{ ~ 91i@), ~~~
~I

.,..
ry
Cl
ry
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Cl
ry
Cl
ry



~i~di~
::aaA:.ltcP, ~

~. ~~~ <H-1c~ct; 9lf¾<1~c••rn ~~?
<r. ffi~ ~. ~JIMC\5~
~. ~;mJo~ '<T. ~~

~. ~~~~~~C\51,t~91 -
i. Text
ii. Currency
iii. OLE Objects
~~~?
<P. i '2 ii
~. ii '2 iii

~. i '2 iii
'<T. i, ii '2 iii

~~~91W~~~ ~ '3 8 -l~~~~'3-
~~ <PC¢1CiSr-::1 ~~ ~N>~IC~-::1 ~~ '5!<(J C\SGIC<IC>l-::1 ~~'>!"~~'Bf~~IR.._,_,~
<ll~<llm~-::1 ~ <J>i:41<l'Ci:4-::1 R,fuc~~~~~ 1311¢11ql~IC<I ~'Bf~~I

~.~~~~?
<P. ~~ ~. ~~C'5@i~
~.~ '<T. ~;mJo~

8. ~~~ <ll~<ll~C~-::1 ~-

i. '5~J>l1C~-::1 ~~ Rm91m c-tm <!Wq
ii. 15~J>l1C~-::1 C~C<PIC~I ~~~~
iii. 131N>~~~~ C\51'1" ~~~ <Pm <!Wq

~~~?
<P. i '2 ii
~. ii '2 iii

a.

~. i '2 iii
'<T. i, ii '2 iii

Roll Name GPA
01 X 5.00
02 y 4.50
03 z 5.00

~~~ ~c~~GPA= 5.00~~ C"f~ SQL~"SELECT NAME
FROM Student" ~~~~~"xt~?
<r. WHERE "GPA",= "5.00"; ~. WHERE "GPA", "5.00";
~. WHERE GPA= "5.00"; '<T. WHERE "GPA",= "5.00"

lb. Foreign Key~~ '>ltt~ Primary Key~~ f¾ti:4~~91?
<r. one to one ~. one to many
~- many to one '<T. many to many

"'\ry
Cl
ry

I
Cl
ry
Cl
ry



'1. C\SblC<Pt ~JIC~ISTC~-t~ (DBMS) ~~ ~~~~­
i. C15blC<1>i ITT "<rm
ii. Cl51't ~~ '3 ~~~'i <rm
iii. fu91lt"ITT -s ~ <rm
~~~?
<P. i '3 ii
'i'f. ii '3 iii

)j_vat"'1.lfl'1 ~
~-

~- i '3 iii
'<f. i, ii '3 iii

TID TNAME Subject
101 Mr. Rayhan English
102 Mr. Kaiser ICT
10. Mr. Yaqub Biology

Teacher's table

TID Group Time
101 Science 10:00
101 Humanities 10:45
102 Science 10:45
102 B. Studies 10:00
103 Science 11:30

<r. C1SblC<1>i ~?
~-~<P~IC-S~ '51~)\!l~~~~~I
'i'f. Teacher's table ~~~~ Cl51't~9t ~~~ 1

'<f. ~~~ 11'~~~~~ >i&i<1J'!ll~~I

Routine table

~- ~~<PCi:1CIS1~ <l'i:11<.l'Ci:1~ C1SblC<1>i C~~~~~ \!l~ ~~~~~
~cqmW\ll 1 ~~ Xjl5 ~~~ f?mJ, 2~~ C1SblC<1C>i~ ~ \!l~~

~<f~ 3~~ 2~~ CPCTl ![~'!l~~mm'i'f ~ '!5~~ITT~ I

<P. Cl51't ~;mj,9fxt;! ~?
~-~~~\!l~~C1SblC<1C>i~ ~~~~I
'i'f.\!5~~~2~~~<f~~I
'<f. 1 '3 3~~~ 11'~~~~ffl?~'1~ ~\!ll~'!l "tl-S I

~- ~~~~~~'51-l~IC~~ ~ '<r' ~~~~~~~91Bl<Ptl~I
~1 ~~~rnl1S1-tl~ '!5~~ >1~1~1~~~'!5~ ~~~~<Pl~C<P ~~ c~1'G1c~~ ;mi-,
~;mi-, <f"Wf, ~. \gflT~~. IST"ll~I~ ~~~~~~I (513" \!l~~f?mJ ~~
C1SblC<1>i~ITT~W\ll '51~Jf?tC<P, ;mi-, <fWf '3 \gflT~~~~ 91Wf~~~

~'3f~~~~ITT<rmW1t1
<r. SQL ~?
~- '~f<r-s~f<r~<r;rn'~~~I
'i'f.~91C<P~~ '51-l~IC~~ ~ C\SblC<1>i <l'l~Ci:1~~ Cl51't~~ <f~ "tt-s I
'<f.~91C<P~ 11·~ <l'l~Ci:1~ ~~~BICi:1~ ITT <rm <Tm?-~~ "tl-S I



s. ~~~ ,£j<f~ $!~m -n-s­

~~
ID Name Address

1001 Ariful Haque Khulna
1002 Shajeda Jannat Dhaka
1003 Tahmid Salehin Jamalpur

SI.No. Designations Salary
1 Manager 45,000
2 Officer 30,000
3 Accountant 25,000

iE-s, a,m 11'1t c~~~ 30,000 <fl ~ cmr [<qfit ~ ~ -s ~ 01~ ~
W!il '~' ~.~~~~~~~~~ ,£1~~ .£1<1i [<qfit
~~I ''>t' ~ fi~, .£1~~91.f~~~~~ 131C~4r,I ~ ~
~ C\51't ,£1~ .£1<ti [<qfit ~m1

<fl". RDBMS ~?
~- SQL-C<fl" c-sr,Jc<lc>b:1131~J'!l~ ~INJ~l!'l ~~~ <m~~I
'>t. \5-s, a,m 11'~ 2lrnl1ST~~~~~ C\51't f¾C¢1~~~I
~- ''>t' fi <!l~,~~~~BP .£1~? ffi "ft-SI

~- ~~~ ,£j<f~ $!~ ffi "ft-S-

Name Roll DOB Tution Fee
A 1011 02-2-2002 3500!-
B 1012 15-5-2003 4000/-
X 1013 22-8-2002 4200/-
y 1014 27-3-2001 4100/-

Roll Subject Number GPA
1011 ICT 70 A
1012 ICT 85 A+
1013 ICT 90 A+
1014 ICT 75 A

~-1 ~-2

<fl".~~?
~- C'>tt91~~'!il~ C\Sm Rm~~~ ~INJ~l!'l- <m~~I
'>t. ~~~ mi-1 ~ Roll -s DOB~~Address~~~~~
<f"Rl ~I

~- ~~ 11'1t Wf<IC¢i!'l ~l:!T ~~Relation~~~ ~'!il~'!i>I~ <m~~I
I!:,, <fl~~~~~~ 'S ~~ 15[Wf~ 8Tl~~~ f~<tS(q!'l ,£1~
~~~I .£1~~ f~<tSCq!'l ~, ~~~~, 181-Il'!ilf¾~, ~~
~(~, c~,~~~, t,l~l<llq~), 91f¾<llrn!'l ~ ~~~ ~~~~~
~~~~I

<fl". >!l~<Pl!'l ~ ~?
~- C\51't Pt~iEf¾lt!'l 2lrnl1ST~~\!ll <m~~?
'>t. >l!'l<!Slf¾ 2lNi~IC~!'l c-sr,JC<llST~~BP BP~ f<IC<lt,~I <fl"m~?
~) "~~~ 9Rl INSERT, UPDATE, DELETE~~ [<qfit~ ~'>t" -
~,m~~I

....•
,y
C)
,y

I
C)
,y
C)
,y






