
.d 
.,tJflfl 14 

tltls.Jft11Rtl4n11ftn'Y1 

il,.,u-u,.:: Li1u~1 'lllu 11'1tnJ\;I) LfJlfl fL ;,~, tfLL VIUYJ n1ft1111fl1;.., •-3il1'"' qtl '1:ft-3tf 
.,i II II II 

LV4 flll fl-3 n1 ,, ~-31UUU1Lil~-3'l CUI11V. LLfl::tl '1::~VIfill1Y4 ill'l'l1~ '1'111 LT'l ~tUJftfJI~-3 ,;1'-31Uti11LA 

~fl1U11'1f-1Lt'IU~fl~L~~L~ilfluriu111flflt'l l'lfl~Yt'lL111flf~'lUL~C\J~~ifJ1~n"'::~fl-1LULL~n1'1~1U'lU 
l'l'l1~ft::t'l'lnl'ifl~ulLI11'1 Ll'IUL1lf41::-31U~L~UI)ffl-3riU~111tl':'b1'u ufl:riflU111U1!J~Hlli'~JJ.Ju1u1 
'1tltrl.u-31u~n~1-311'l1-1~1n~u L'llu u1'1tltrl.u-31Uii'1u~,;;~ VI1-1A1un11VI~1'1 V11-1A1un11 

Ln~fJ11 Vl1-31i'1U~VIU1rl1t\fJ1f Vl1-11i'1U~fJlt\1~nn~ VI1-3~1Un1'1LLY4VI!f VI1-1A1Un11fiU11'111 VI'N 

A1ufl'ln1rl Vl1-311'1um11'1~U11'1~ 111flflfJI,.uLu'l-3n11~n~1 Ltlullu · 

l'lfl~\;'l LfJlflf LtiU~1~1"'1fl111~1fl1~U~1 "COMPPUTARE" ~~1!Jn-3n1NU~Ttln11 

~1U'lCU L1'1Nft~1-311fl-31'1fl~\; 'l L111flfft'lULLfl'l LLtJl Ltlunfl Ln~ L~!J'lffl-lriU n1 1UU LLfl::n1'1~1U'l CU~-3 
au LLtJlLt'I!Jffl~ fl LLfl:~1 i-311l:llfl-3 Q nun, L~ll1!JLUL1'11fl-1 LLft'l'lfl,Un~1ilffl~fl~ Lf1~111fl tf 

~ .. • 'I' • 2 ..1 !l '11' • ; ..1 k 111 • ; ..1 X. vi ::. k • 
Ll'l1fl-311l-1VI1-11U ~t'I!JU 1-n-.lVILrrU ~· Jflfln LLftl'l-1fJ11~1'11n-1VI11fl LLfl:::l'lfl-1LuU1'11n-3VIfJ1N r 1UL 1UU "11'11 

t~~ L f1~111'fl t;(b.J111NriUf'fl~fl~ LnuH Ll'l,fl-1 l'lfl~\;'l L111flflll::UJft1~1 1tl~1U'l CULLfl::th::~'lflLLfl:: 
• .. .l' ::. ... r. ~ ..i ...~ ..... ..l..l.r . !l J! • ; ..i ~ 

U.1flfl nLLftl'l-.l~fl ~VI L -.,'11:1l:UU l'lfl~V.'l LIJlflo,:LuULI'I'lfl-3VI~-.,uYIVI.,I.II LrrU"Dfl ~fl 1'11'n-3 LV4fl L1117fJ~ 
'..I 

L~th~fu~1i-1VI11t1Lf1~1 

l'lfl ~~'l LfJlfl f ~-3 ~~1!J n-1~tJ n 1~ LflnVI1flilnm! ft1~1 'ltlfUffl~ fl~Ttl t\1'1ftUL VI rl LnU 

~ffiuu;;nffl~fl U'l:::~'lfl~fl ~flft1'1LI'I~flU~1Uffl~flLLfl:::LLftl'l-1~flflV4filA 
tl 

... ,. ..i • " tl ... • .. 111 ~ ...~... ... 
n1'1 1:::l'l~lLI'I'lfl-11'11U'lCU ~uz LLUUtm~CU:::1111-1141U~1tl-3LuULI'I'lfl-1VI~I'I'l1~ftfl1J 

fU4flU~-1~U !fl'l'l1~ L~U-1fJ1N ~1fl11U1 l'I~L ~qjLfJl L~'fl \\Xm1~1U'lCULLtiUti1 ft'lULLft'lLLtJl Ltluu~ 
" ..1 ... "tl O ., ..i Jc' I I .:!lJ'( ~~ ... I 111 ..i LLUU ~un 1'1VI,.::f41QJU1 ~ 1111~fl1 t'IU LLfl::: Ll'l 1fl-11'1ULLUU fJ11-31 L~fl1UrrtJ-.1 L~tlfl'l1 LuULI'I 1fl-1 

l'lfl~\;'l(IJI'flfflth-1 LL t'f"''1-1'1A L Y4 11:::n1'1vi 1-11\J"ll'fl-1 L1'11'fl-3 LtiUL~tl-1 uiJi"Ji'lUL \X n 1'1fli1U'l cu,luLl'l~U 
~1'fl "li'lu"lun 11ri 1U'l cu ~!1" 'l1~~iu fu .Wflu~-11 t«LA ~fltffi fffl fl mJ1 '11i'flth-1'1'l" LT'l LLfl:::Q n llfl-1 

n1~"l~UU'h L1'11fl-1il~ Lt'l LtiULI'I~-11'1fl~~'l LfJlfl f1iu,.:::JJftl-1ti'J cu~~~ LLfl::in~cu::~ Ll'l ~K-1d 
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· · 1. ·l11-'1uA'"lvt::uu~LAnVtftl\lntf(el~ctronic m~chlne} 
• I 

2. n11VI1-31U~'l!JI'I'l1~L!tl (speed} 1. 

· 3. l'l'l1JJQn.Ytl-3wJufhuft::L;Itl~fll~~ccuracy and reliability} 

4. L~uftlJ.~ftl~tll~1N~1n (storage) 

5. n11~tl.,11L;Itl~L!l-34i'flJ.Ift (commu~ication} 
n11.,J1-3 Ll'iffl-31'1tl~~hLI'IflfililPJN.,~~-3 5 tl1::n1,d l'lULLA'Il Ln";1nn1fM.,U1 

~11i111nLI'l'h-3fli1U'lNUUi-3LLf'in11tl1::~1tJQn~l'llill1n'IJ1');UiiiiU~1~-3t11i111UU~illfn1tN::tilUU't1fl-3 . 

~jj'D.U1l'IL~nfN .,1~11Cfli1U')NUfttLtf1!JULV!flu'i..t~ftlUfUfflU0"'1'~ ill'l'l1)JL!tlQ..,fu Uft::il~u 
~ft1\4full.\''il'IL~uftl~fttJI1-31H;,u'lu~1n1ttK · · I · 

,1 n Ll'tltl-3 fli1U'l NlUttl LLUU L1'11'D-3fn 1nft~1 LilULI'I1'D-3fli1U') N luttJ UUU'Dtl-3 

~L~nVI1'Dilnft' ~'D~1Lrlu'!l'l-3'!1tNmtuuwivunu'D~1~~1n ·Lrf11::LI'I~"'(nfnft41t::fl11fumfl11.:!1U 
'D'D-3~UL~tl-3 1'11ULLft::'ltln .-3l11"''1Uf1 LOl'ln'lfln~~,~~'l!J LrJU~ftlfill'l'l'l~ill'lrfft1l'l0-3 ~ni"'il 
'DU1 "~l\4 qjtl'l J1\4Un~ 1 n .Ytl-3tl11f!lij'D I'IUI'I'D!J~Un11ftlfULtlivuft1tJ LIUVI'N.!1.:!1 ut~::lJJ 
.,1~11rt'il'l L~Uftl~ft 1~ ;j-31JI1-3,1 n Ll'lltl-3fli1U'l N~~1Z~l;'flUftl UUU:'JJtl"'~ L~OV11'0\ln ft lill::tl11f!J 

n11l11-31U'JJtl-3 n1:: LL.,l~~1~"t::ll.\'~ L~nl'lf~U (11ectron) LrJUi'l Ll'l~tlU~lun11l11"'1U ;j-3jj 

l'l'l1~Ll'llum1LI'I~tlu~~"'~1n ~fl u1::~1ru 30o,oqo nlt~L~I'Irnu1V! \41tl l'l'l1~L!tlLfi'lu.,"' l11ll.\' 

LOl'l. l'l'l'l~LJ'llUn'l1~'1"'1U jjl'l'l1~LLIJUf110-3 'DU'll'I'D~"'. Lf'I~."'L~Oft"' J'l\4\l'nLU'l. LLft::ft1~1fn(l'ILifU 
\4ftl;1fflJ.~ft 1~ I-3UU Ll'l1tl"'ri1U'l Nnft'l!J~1 LilULI'I1'D"'I'I'D~'A') Ll'ltlflu~ntl n1fLU~!JULLUtNdL'D"' 
uft::l'ltl~'A'lLI'Itlfii~~tlmr,;.,u1r::uun'l!Jl~~,y~~Nn1r.~1n~-3fu L'!lun1rif"t::uu\1nri1tf-3ffl 

J.lftl'i1-31,::Li]un11UU\1nft-3U1'11L,1::t ( punc.he~} 1Jitl~1l~iln11lfunuui.Jn-t~n (. Magnatic 

tape) ,1ULLJJL\4~n ( Magnatic disk) ~~t1ULft\4:: ( Cfmpact Dic.k) 1'11~thlu~~tu~"'t1-.,uu · 
! 

01fU1flltl~Jft~LRtltJ.dlllutlt1=L"flfl"11 . 
. lulh::LVJI'ItVI!JL'j~jjn1fU11'1tl~i;'lLI'I~f~1lflu11'lil rf.l'l. 2506 ~"i"'lf~I'IC'u:: 

rf1N'll!11'11ftiJifLLfl::n11UCU;! ,~1ft-3n'1N~\4}~'Vl~1fl!J ft1\4~1,llftwp1f~n~'lLLfl::~'iv (IBM. 

1620 > ut~::~ft'l\l'n,nu.,a~u\4.:,'1!1~ l41,..ftJrn,nhftf
1
. :;tuu1::'1!1n' .. <IBM, 1401 > 

luil r..r1. 2507 I'I'D~'A'lLIJitlfQn1l1U'l nu"'1U~t1\"tiJIU111l,..qJRtl u1ifnJu•~u.r 

tVJ!JLLfl::fiU'll'l11nt-3LVlrf'1 · ! . . l 
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n Ytrl. 2517 

U YUI. 2522 ijn11'\hflltl~Yt'lLPitlft'U1"Lfln (Micro Computer} L.fh~1Lfl'U'l•m11 
.4 I .4 

1t,.r;,..,u,,.Lin 'l-tLhl"uiK'luft::'lllrur~'l1~iltJ~fl!h~~,n 

n Yi.rl. 2525 A~ijn11U1fllfl~Yt'lLI'Iflf~1Lfl'U1t1n•m1T~n~1fllfl~~'lLI'ItlfLLft:A~ . 

LLYiHt11tJL.fh~T:tJtJn1T~n~t~!h~~1n L'liu tu~t.t1ilVJ!l1fl!J tT~Lf~u~~,.tl~fluft:Lfln'tlu "muu 

1Jnfl1t'V4 Li1U~U 

n1'l\hfllfl~Yt'lLI'Itlf~11ft"!JL1l'V41:lui1"',uutt 'bJLYI!J~UIJi"':tflut.tu'ltJ~1U'Dtl~111fll 
f3LLft::Lfln'tiULvh1iu !T~11!J1!JLf1~LUfllfiLfllU\.tfll~'lUtjfllfllft ·~1:tJ1Jn11'~1-t1U'Dfl~Lfll1fl~~ijn11 
~~u1'~~u ~tl "1~11ClL;tl~ttJ~Lf1\41rlu'l!Kt.t1tl"1~1Tfliu~uft:~a.tfil'i1-t1"1~Lri9tl'!h!l~rht.tu" 
1\l t"tJnu..,inT:,..1!Jtlth~~1n~1!JLLft:n~1~,.,,~ •~L"itt~,.tl~Yt'lLIJltlfilr~'l1~ft1~11ClnT:~1'l;; . 

~ I 

LUL'lft1t1uiuuft:T'l" Ll'l ~'luLfll1tl'!l1!lft1~1'lt'l~"IJitlriu'lll~'l tft nil n;;'l!l 

_, .. , 
1Jnloll"'ltl4fii'8J.I,~LPI'8f (Computer Classification) 

flit~~~, LIJltlf~tft"tJ~'l 'ltl ... :ijuVJu 1'11~ 1 n tui1,..,uu 'l~~'1t.tU'l!J~1ut" ~ ... :ij 
flltl~~ 'l LIJlflflf flu ·~ LL!Ji ft:t.tU'l!J~1U"':ij~1U L 1l'V41 :~'t~ L \.tjjtluriu ~~~,iUfllfl ~~'l LIJlflfLL~~1 ... : 
~1~1UL \.tjjfluri ULLPi fl nti'tu:~1U tun 1,'lftJffl\t ft LLft:tl1: LijU~ft~L~ L \.tjjfluriu LLPi ft :t.tU'l!J~ 1U~~ 

~tl~U1 flltl~~'l Ll'ltlf~1 1fl\l~NfltJ~1U~~1fl~~~ ... :IJINJI1~tliJIQtl1:"~rf L'liU fllfl~~'l LIJltlfVlu1~1 
tftl"!t.tftJL~tJftlJ.tft flltl~~'lLIJltlffl~1lfntJ~1UVJ1dhun1'lL1U (tiU1fll1f) l'ltl~~'lLIJltlfVltflu!K1U 
Vl1~i)VJ !11 rl1ft JJf flltl ~fi 'l LIJltlftl1t.tftJ fl1''l ... fl1 n 1 rl l'ltl ~fi'l LIJltlftl1t.tftJ lfl U..t1U~ IJl ft 1\.t n 11~ 

l'ltl~~, LIJlt~f~tflut;~n1'lLL 'nVJtl" flltl~ ~'l LIJltlf~tflu'l~n1TVJt.t11' r~t~~~'l LIJltl flnu;;1u1t'""' 

flltl~fi'l LIJltl f~tftu!K1Ucl1!JI11'n fllfl~fi'l LIJltl fL~fln1'liflft1'l flltl~fi'l LIJltlfVI1~1f1U~1U1JT\.t1'l 
flltl~~'lLIJltlfVI1~;;1Un1T~nli1 Li1U~U ·~fl'lULLfl'lUIJi"'::ijffn!li11'V4~LLJln!Ji1~riu flltl~fi'lLI'Itl~~ 
""'~11Cl,..1LLun't!K 3 tin~cu: ~tl 

1. "41LLUnM1J.Iiin1runJ.a~tlr.ltl (Processing) 

• ....1... •• tJ J' PI • d I! J' 
flltl~'n 'l Ll'lfl'IVlt'm~tU:'lfi n11' T:~'lft~ftU LuUfllfl~'V4'l LIJlflHift7'N'DU~1 IJI1~ n11' 

ti'WlUI11!JLU ·~"1U11t'ILLtl~\113 U1':LI1VIL\.tqj1 i\tfl 
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. - tlU'ltttlnPitiJJfi.rnll!lf (anal~ computer) L0ULPI1tl~~lft:1J1JLUn:'lnJTi:JJ'ltt 
~ttft~a;tt~l'it!Ldtl~ (continuous data) ft1JtJ0'1l~L~~tttf,iflilmtLtiRuuutltt~tlVLftJJtll'i1fi71'lL&Ii' 
~:i:Jfl'n~ru:Li]u tt\4~1~, tlttJJ'lt'U 1.41!1 L£J~,IJ1YirlilfJJJ L"JJU LPI'ft~~-fllfi''lf1L''l flll'l'lJJ~U 

~t'U1.41J0 UNLrl~tlUL~~1 Li'lu~u utt:tllfJJJ'ln L~~tlt~LilY!dun"t:U1Ltllftu,Ytl-3tiUUln11YI1~ 
'ilYifJ1rl1ftllf "t1n1iuLi4t~~tl~n1tl~ftl~tt~Jt~r~-3utt:'lA'ri1~ut!ut~u'll:tA'tNU1ft1J;f4U1LJJ~-3L~ 

. I 

. ritJ Lr~1t~~~;l'ltlttrltlJJM'l LIJltlf Li4t~1l11tltlt:JJ'ltt~tttf,tf"1u~'li~~,;,,.,u" H L"liu n1tLifU'!Itl~i'l 
1~f11.41'D Lh n~'ln 1\4UI'l rl'l1JJ~u1.41t~~ ru1.41J0~""'1'D L~un11tl n~ Li'lulfu n1tLLl'l-3 ~f4~: uftl'l-3 ' 

'DtlnJJ1LUfU'Dtl-3n11~ 

- ~;IJltlttfllltlJJM'lLIItlf (digital fomputer). Li'lut:1JtJ~lfriutlV~1'ltl ~1un1t 

~11131U~:Li]UfllltlJJ~'l Llltlfii~1-31Utlt:U'lftUft~~ft~L3JI'itiLdtl~ (discrete data) ··Hi'lUn'lt~t'l 
I , 

Lf4'!1n111J'ln f4tJ ~ru \411 ~L~~tttf"tfUUUtlULL+ej1 L"liU LPI1fl-3tl'1J~1U'lU~~'JJtl-3~LPI~tlU~~.hu 
Li]U\4U'lfJ111\1U'lUUn~n~1LUJJ\4'l~YifJ1ftfJ II\1U~UfllfJU.rlutlt:LYII'ILYifJ Li'lu~u n'ltUftt'l-3c.!fl~: 

I , 

tlU'l tt'D n utt:uuu ~;I'! !Itt ~ft JJ ~ft'lUL f1~'l!Jriu tll~~~t:tl'lftl;t'lfl-3 ul'ltt:?:uu tf'lJJ 1 ~flJJI LUULlltJll'l 
~ ~ ~ ~ 

L V.tlL ~ft1 ).11 fll L f-311J 1.&fi'li'-3Y11-3&fi'1U. 'ilYifJ1rl'lftJJilLLfttYI1-3~11ft1\4 nttJJYiilrl'l1JJftJftlU t3 L&fi'tl!h-3 
, I 

iltlt:ftYI'fi1l1Y4 t'liJ1L;'l f~tt'l&lf'lutiuVI I, . 

2. ..;,~'Unll1a.J-1'11'ltln••R'n1t1.4j.,u (using) 

rltlJJM 'l Ll'ltl ffi n~ru::d"t::Li'lur~~.J.Jfi'l Ll'ltlfitt~t~ n utJtJJJ 1l1-Yl fnufi n~ru::-31u~ 
li't~-301'1 •-3n1'1~1-31U~~t:il 2 t\'n~ru:~'lfJnu ~f) ', 

· - rltlJJM'lLI'ltlfuutJ~'l'ltl (gene11-purpose computer) Li'lUPitlJ.J~'lLI'ltlfillft&lf 
ri1N1U\4fl1f.l1ti'1::LJlYILLflt\4fl1fJJl1~1 i"llu tf~1~LUft1Un~1U~'l1Lt1LfiJ11JJ'.jUtJrttlJJ~'lL"'Df 
\4t.l'lfJ-31ULLf4:ftmu~n~ Li'lu!Ku · , 

'I 

- fllltlJJ~'lLJJitlfLLtJtJ L11n1:n~ (s~clal-purpose computer) Li'lUrltlJJ~'lLI'ltlf~ 
tl1'ltllf-31UL11n1:A'1u .,,:1.3Jft1J.J'ltnlf~'l.ut«n~ru:~u1~ ,;u rttlJJ~'lL:tlfillflutN 
nmtJ'lttft11.4ftJJJI'1'l"ift1fJIJl'l JJI1'l,i'll"t JJit'l"trl'l'l~Ku JJ11'l"tL~flll LO'U~U \4ftlrltiJJ,'lLJJitlfi'llflu . 

-31UYI1-3&fi'1U'ilYifJ1PI1ftl'lf L"'IU !Jit'l,tl'ln'lrl l'lf'l"t\4~~Lrlf'l:iLL~ IJlf'l"tf-3~ "'1flrttlJJM,'lLI'ltlfi'ILflU 
I 
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tN~"''U~Itft~\40fflJ L"JJU t'lfl~W'lLJiflft'II)Ufll~n'lni1~"1U'IIfl~LI'I1fl~L·fl~tfn,•:: t'II)Ufll~~"'·Ud'lU~ 
-d"'t"'b.l~"l~13"1U'IItNaulh~~~~ Li~u,Yu · 

3. 41LLUOf\11J11U"l" (size) 

LiluL1'11fl~l'lfl~W~ L~flfil LLtl~l"!JL f'II.U"'" Ufl::~"'WUn'!lfl~~'l Lt'l1fl~ Li~lumw-rf 1'l~ 
~-31'11)"1)JL'ftl'll~~n"11tllj~~"'U .-3ft"'~"'1CILLtl~ttif5 U1::uwui\I)!JOU ~fl 

- t'lfl~W'lL~flf'IIU"'f.'IL~C\J (Large scale computer) LUUt'lfl~W'lL~flf~il"'IU"'f.'l 
L~C\J n~U'lf.lfll'l1~4"1LUU4"1U'lU~"'n il~tlmcu1um1fUd-34i'fl~fl~"'n mni"'~"'Uilt'l'l"'~1'l"L1'l'~ 
'fltlntnlWLumTuuVinffl~fl~n,::"lfunuLL~L~~n 

- fllfl~W'lL~flfnU"'"nfl"'~ (Medium scale computer) LUUfllfl~fi'lL~flfilil'IIU"'" 
L~nfl~~'l C\"'~"''lC'IVi"'-3"1UL~ 1'lf.'l Lf'l Ufl::ffl~fl~i:J fl'l"'~{ufflut~ 'flU n'ltuLUO"''l(" Liluffl~fl,::Lf 
mJU,"'\UL~L~~nUfl::LLC'IULL~L~~n 

- fllfl~fi'lL~flfnU"'"L~n (Small scale computer) LUUt'lfl~W'lL~flfililt~~'l"'~L1'l~ 
ft"M~11Lfl::ffl~fl~fufflut~~"' n"'ULnuttJ un d'lU'fltl n'lCULUn"'111\'" Liluffl~fl "'::(" Li1Ufl-3LU 

"'"'U~\\4InLLfl¥U~UL~L~~n ·~il~u~"lumt(f.'ILilUUfl!Jft\1 
- fllfl~fi'lL~flf'IIU"'"il\l (Mini scale computer) LUULt'l1fl\lt'lfl~W'lLI'lflfilil'IIU"'f.'l 

L~n ~fJ"',IIt::Lf.iflLf"'OU'fltlntNrud\IUft::~U'l!Jfll'l"'~4"1~"11fl-3~U1 
- t'lfl~fi'lL~flf'JIU"'f.'lt~lfll'l (Micro computer) LUULfll1fl\lfllfl~W'lLI'lflf~il'IIU"'" 

L~n'~"'""'~"' ~1flfl"',,::,::llun~"'Lilur~fl~w'lL~flfd'lu~""flilt~ mT"lf'l"'u,::"lft~~"lu'l~4"'n" 
Uft::ilffl ~fl 'bJ~"' nun 

fll'l"'~Vi!J"'!J"'~~"'::~~U"'t'lfl~W'lL~flfLL.ift::ti1::LI1YlLtrlf-3"1Ut~i:JtJ'l::ftYI111"1Vi'-3.U 
~ ~~.~~ .,J 1f I .... 0 ~ .t .... !f. ..1 .... I .,J 
~f.'I!J ~'HJ..~"'IU"' f.'l'!lfl\1 Lt'l 'lfl\1 Lon n fl-3 LL~"' ::~ fll 'l"' ~ "'"' L Vi~ '!I U Uft ::~ t'l 'l "'~ LT'l '\IYI LYI !J U LYI"' Lt'l 1fl-3 

l'lfl~fi'lLI'lflf'IIU"'f.'IL~C\J iln11~f.'l Ufl::tl1::~~jfl~ ~flflf.'l L'lft"' .'l,::i:J UU'llu~LUflU"'t'IIJI~"' Lt'11fl~ 
- f .... ..1 .t I - jf I I I( ..... ..1 0 

t'lfl~Vi 'l L~fl "'::~ t'l 'l "'~ ft"'~ "''lC'I'Vl '\I'IIU n'l"' Ll'l ~ 'II U"' "'"':: Lonnft-3 LLI'lfl!J "'~ ~1'111.'1 n"''l'Vl,::U"' 

fllfl~fi'l Lflf.lf~ "'Lf\I"'UL 1Xt~tl'l~a'V1111"1Vi,rU ,::,Y'fNW,"''lCU "'ftn~cu::'!lfl-3\I"'U Ufl'l Lfltl n Lt'11fl~ 
flltl~~'lLMfiiL~~"'::ft~ ~~,::Vi"'L1X-3"1U~~~~~"'Jutl'l::ftUt'l'l"'~~"'L;,I'l"'~,f.'l~\l~~"'!l~tK\IH tf.'I!J .. 
'b.liuLtlh-3ua::~~nun"''lft~Vlu 
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~ I ~ ~L .. 
uu.J-3LLPIIJ\ItttfCh.nhQ'lajtliJ1L'111f40~t\l'ULLftt~1U'lN'ItU,;""-'\.11\h!fft~·H1~f1JJ1 

'li'l!Jl\Xn1t~1U'lNLUttiLLUUPi1-31rfU 1~1141tt~ilU~tlUih~ ,mll'l 'ltUft11J1tritltt~ttjLiluu•l1tl-3 
ti1U'l!Jfll'l11Jfttl'l'lfl'li'l!J~1U'lN~il .. 1U'ltULflt~'l11J{UftlUIJ1fi11A' fln~~ilfll'l11J~fl~tl-3LLft::t'l" 
LJ'l~-3jU '-3LPI1tl-3'1i'l!J ri 1U'lN LjiJ,;Ii/U11J11Lil Ufl1iU'ItUn-31l'lt,UU 'ltUfl fl1!JIJ 1 LilULfllitl-3 

I 

flltliJfi 'l LlJitlf LPI1tN'Ii'l!JL Ufi11~1U'l NIK-3nth'l~11J11ClU1JJ1tl1tfJfliJJ1L ftlt:: L!J'IU1 u~1ult 1\.1 1 

Pi1~1"'ULil\.I~U!JIJtltl1-3fi~1-3-Ji'l.1-3 il n~-3!T-3ft11Jr1(1UU~ m .. 1fl .. 1ftl\jflLLfltJ.f!Jn flflUJJ1lflltt~tl1-3 
1'l"Ll'l 

i • 

'lt1 n n11,;" lil\.11 LilUft1iKU-Jitl~ LP11tl~'JI'l!J rl1U'lN.r-3 LLI'itl~ lJIIJ1'1tUn-31l'~t,ll'Uft11J11Cl 
~ I 

LLti-3thiu'lltl-3il : . 

... ;1"\14 (YUf. 2489·2499) I ' . ' 
Lfllitl-3 flltlJJfi'l LlJitl ffJ~d-.. ::lf~tl n ¥,Q,'A fttl "~ cy C\11 mrt Lilu~tl ntnf'A in Lfllitl-3 

PltlJJfi'lLlJitlf~JJ1LofiLU!Jnid 'lit uri MARK 1, E~IAC, UNIVAC LilU~\.1 LLPiLtttl-3'1t1n~ti~1N'!IUl'l 
'Afltl "~ ~ cy1 n 1" illl C\1'-1 1 lu~tl-3 PI '11_1.1 ~ULLfl ::~17-J~ 1 ,,tl~LI'Afltlll n11 lf-31\.lfufeu rieu 1 f-..:: 

.. ~ ,.. It I 
,Ye-3~ULJ111tl-3ritlULftJ.Jtl auLtifltl-307tLLft lYh1hU-3\ 

~ .·. ! 
'JIII'rltlt14 (,,flf. 2500-2506) ! 

Lfll1tl-3 flltliJfi 'l LlJitl ff.ln id'tA' um'!l LL~ttlfutl t-3 Lfll1tl-3 PI tliJfl 'l LlJitl fl U1t1J U L f~tl n 1N 
. I . 

'Afltl "~C\1 C\11 fl'l r!IJ 1 LilUVI11U;ft LlJitlfLLVIU ?j it \X Lfll1tl-31'1tl1Jfl 'l Ll'ltl fil-J~U1 l'l L~ n fl-3WI n LLflti:J 

fll'l1JJLl'lL~JJfu lf-31uJ1!Jfu ! . 

... ;~.,J.J (ft,flf, 2507•2522) I 

Lil \.lfJ PI~,;' Iii U1U1'l-3'1t1~ L~ OVI t~unifJJ1t'lU t'liJ LilU'l-3'1t7ft1 Lf'lt Lf!J n 11 "IC" 

(integrated circuit) 'lfidLi1 un 111l1~ti'ntnf '!IU"~ t1U;ft Ll'ltlf"1U'l UIJ 1 n~ l'itl Lil U'l-3"' 1'.1 fl1!J1'l-3 
• I 

'lt11'lJJriu1l1JJ1fl-31JULL~u;iPitlU-J~U.1l'IL~n 'ltt'tLf1JJ1,j1'A.u1~LLVIUVIt1u;ftLlJitl~-3,::lfYift'-3 
-31Un t:: uft 'l vh'hutl !Jfl-3 'ltlil n -J~U1 ~t-J~.tl-3 LI'I~Pitl li'l Ll'ltlf«ttL~ n ft-3 n t::ti" f~t LLfltfll'l1JJ L1'l l um r 

' . . 
• ~ ~ I 

'V11-31U,tLYiiJIJ1fi-JIU t11'11~flft-3 i 

... ;1. <'"·"· 2523-it',.,1l'u) 

Lil UfJ" ~ il fl1,. Ltl~ !JUU.tltNtl tl1-4,~1UL 'A qJ LLfl tt'l" LJ'lJJ 1 n ~tl n tnf~ U11J1, n u 

Lfil1tl-3flltlJJn'lLlJitlf,1nLtl,'lttJJ1Ltlu "Llll• Lilt\\• ,. (LSIC: Large-scale intedrated circuit) 

~tJ n tnf '!IU" Qft 11.11 ttl U tt1'l-34t tYI11 w;ft Ll'ltlf'lt"1U 'lU 'A fl1 !J,;" u!K 'l U ULL~U·ft fll tl U .-3,;" Iii U 1 
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tl!.h..tfl"L9'l~~t'Uft'l·U11tltl1,YIT'l\~1ft~t)f~~\flu1.o,ntft1!J1.4d,.'l~llt'll.l'ULI.U'U.flflltl'U~il11U'l"' 
LYi 1 L~"' L1!J n ~ 1 "1 LLtl • ~•• \ta t•(Vh.SIC': ver large-scale intedrated circuit) L"itl ~ 
t~tlJJVi'l~tlflil"d,:il,.u'l"'~Lintwu'ln ilrt'l"')JL1tJ~L~,.,fu tfn~utt\'tifhutla 

.. " 'ft:\J\Jflltl",'UII'ilf COMPUTER SYSTEM 

Lrt1tl~"tlJJY4'1 LMt1fbH1,:: Ll:JuL~1tl~11'U1 "'L1.4 C\)~~tu~~,,.,"' Ll n~iltftl~tuif~~t,uu 
n1nh..t1U11tl~Lfll~~~~t:Qn(,.\.ri,,.\'Lt1ut:uu ~~,:~h~1U~tl!h~ftJJ\jtn! t'l"'LJtlu).)u!h \).)il"' 

'nfl'l"' mnJfitlii..t1ut«tttlt:KY111l'l'n ~tl~futl~"'utl~ri'tlt:ntluK~d 

1. ~llh4~~ttlam~~Rtlt ( Hardware ) 
.. tl If' I ..ltl .k ,!II ..1 J( • .1..... • .f(. ' " ..1 I 

1.4JJ1!Jtl~ ~ nt~fl'l~1YI t::ntltJ11'UL1JU1"'YIPJtl~YI'l~'l'UnJ.III'UI'l'lJJ1.4'U1Yitl!J1~ 

Li1Ut:tJtJ LLfl::LIIi~"f"' ~Uri 

1.1 ~tlntnl'fuftl\jfl (input-: unit.>, 1.4U1!J~~ \fll1tl~i3tlft11.4futfd~ftl\lfl1.41tl 
rhtf~Ji1~1 Lf'l' Lllifl~ 1-4tt'l~'lta~11~1.4fl1!!15fiA''1tJ"'u . 

- LL~U\4$Jyf ( keyboard ) ilin1:ttu:L1.4i3tlULL~Ui4JJM"'i'l1Ltl LL"tl'lllt 

t~t::ilu1-41Ju~il L~ uu1 LLfl~YlnlJu n"'t~t::il«cu« n1:tn!uf!nuuu~u\4,.,yf ulifl: u~uL ~tlft:"''l n nu rfL f 
lJuuuu.~uuitlQnn"'fl"t~t:d~«cucu,wLf'l'LIIifl-4~!Jf1N L~tl~1mn1t:JJ'lflCJfl,jtlLtl 

- ~tlntnAl'l1LL1.4U~ ( mouse) ilin1:ttu:L0unfitl-4JJUtli'~11U1"'LYhr.hi3tl 
ft1JJ11tl L11 atlu ~ fl'lJJ n'lru-4itJ11tl-4ChiJtl n1 tLIIitlu~Q~~t:tnlfa,n n~i~nftJJ L1.4iltlU\1 ntJtlft (ball) 

..1 el.l' I .: .... e I ..IJ( .: il ' 'I, e I ..1.!' 
Yltl~"'lUft'l~nft~ ~1Jfl1LL1.4U-4YII'Itl~n17 ""'""'~,tl~'nutlftL unft n ~Un17tJtln1'11LL1.4U~YI,•tl~n1' 

tf~~'l'U d'lUJJ1n,:tfLi1ufcut\'n1:tnl'i'l,nfllt Ldtlrfl'f~tl~n1tt4~ftl\jfl N lfl1LL1.4U~L"' Q"lfL~tl~ 
ft'ln ( drag ) . t~~ifl~fl'l1LL1.4u~d'b.Juu.i1u1.4u~~~'~n1ruu1.4u1~~ttl t,.a~1.4U'l~~ttlt~t::tl1'1n!Jttl'n 
fll,.f LQtl flOft~LL«'lQ'L~~n,.~JJ~tl~A''lU1.4U1YI1-3f'ltJ11tl~ Lfllitl~· (mou$e) Lt~1fl~ flltl1Jfi'1 LfltlM: 

fuftl\jftu«'1d~\u~1n1n1t:u'lftCJftLLft::utt"'~CJfttltlnu1 

- IK1u11i\~t!Jn Ooystick) Li1u~tln'1cUlffll'ltJ~Un1'lLfll~tlU~11tl~Pl'lj 
.i1u1.4u~ t"'atflitt~nA'1uiuu~iu 1~uuK1uiuu~iud...:iltluft11.4fun"'L~tl~~""u"""1~ 
n11.4u..tt\' 
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! 

:. A'1~t.hnn·l (pen .. ~sed} 1tlntnftlttLil'VId;:wln1tcut•\dlt~uthn 
minJNtLf~1U'1'l~"'tLt~«1!Jrl1.J01nii'IL·!J~~1l'~lt1 A'1'-IU100'1~LfLiJuLrt1tJJi1U\fU~jjlf'l!l 
riu 2 'lilt'~ 'lA'uri tl10Fl1LL«'~ (light pen), 'tl1onhthu~ri" {stylus digitizer) 

- "'tii11'WI~eltt (tou¢h screen) im~tcu:n1t4,}1LL\4U~'Iilt'ld~:"«,!l 
J .. ··'i ' ' • " 

riun1JI'i1LL\fU~~'l!ltl1n01~ft~~·"~'tllJU"'~ll1Y4 ulln1~.i,u\4u~tu(n1!'cu:il"':tft1~1!J;l'l 
'Dtl-3~fLtNLi'luLPI~4fli1~,.u~uu-.tm1Y4J~~n1~tf'-'el«'uu"\tln1't'f IK~~~"'tn1'W"'tli't~~Lilu,t~ · 

~ . . I 
n1'Wtfn1!'cu:~u·I1!"VVt\~1~J.J1~!1L'Q'W1t , . 1.. . ·.. . . . . . · · 

. - $'tJ.1~11u~n~;"~~ j(di~i~l notepook) ~tlntn1"'Jill'ld4t:tlt:ntlu'tl 
If 'lEI LL~U n ttl'l11!'ft1\4 ftJ L ;!J\H1 Ut'l1\tJ Ufl ~.\mttt'l 11!'Q4ttA't1-3'l1-.1'~ 1.JULuJUfi L~O'VIttl iln ft 

~ u•lli (electronic pad) uttttf~1u1,~rru~,n.r;n')till'l~ Lfll)t~tt1'-11tCln4ICU cy1cu~ L;!Ju~~uu 
ntti'I11!'~1Uft~lJULL~U~L~O'VIttlUOft.~rt'l'lL~UtJU01f~11!A''l!IU'l001~Lf111!Q"'tft1'-11tClth!1 

. .I ' I 

tflu,tJ6~L,,tl-3Pifl'-'Yl'lLifltlf uft:~!Jn~\f1tlu1~o~~um,,~r 
'I 

· .- Lf'l'h-3n'l1"tl1uit~~t (s~nning devices) ~llm:nl'till'ldLi!u~tlnfN 
tum tthuffl\1~~~1~1 u«'ln-3 1f1lUL~'h~"tl. .a.t;t . ~~tl~U1 'tltl. t:l.l'l~ LLftttlfl n utt,...,uu-.tll11v.'A' • .., 

"'tt\t"'l n LLfttt'l 1'1 L!'l fflJ¥ ft~ Lttt"4fl-3ti'lU"'tU1tl n LL«'"~tltl 01.JU"'tii11'W Pltll.lfl'l Llfltlfil L\4flt~urfwKu 
1l1l'U4t'l~VJntltt01t.~Lf'l1fl..,O'l1ii~1UftiJ¥ft~~ftl~Q ilt~~lf'l!JrfU\f~1!JU'l:Ln'VI . 

- n«f1~ri1!JI11'W (di~ltal camera) \P11fl~ilfltlttLn'VI\d,::i:ift'nlitut 
L \4ilfl uriu n«tl~ ci1!1111'W LI'I!J~'l1\tl u.t n11(" ~nu tfcy cy1tun1'W"'tLilut:u u'~Yl1 LL 'VIU~4ttLilu 
LL~U vhf~o~ LL~t(" Lnu L~ULL~a.tftlJ4ftM LU\fU'l!J~'l11.1~1~ Lf'l1t,~rltiJJW'l Ll'lflif'\' n n«tl~ ~;lfltlft,ti:i 
~'111.1 «' 11.1 11t1 tun11rl1!J n 1r. LLftt uftt'l ..,e.~.ftl~u L'l~1tfut'l"' L!'l il!J ~.~t fllf" 1nun 1r. L ~tl \11'-' 1 

tJ't~nlfl1friu~1Uii'1'1~~tl'-l~'lLifltlf L~U tltt~~tl~\.lPift101 ~1'0"1011A'1 011~01!'1 U~tftl~fli\1' 
.. UL'VIPII'i1-31 LilU~U n«fl~~;l'lflft~tf~1UT'l'-l"'ul'ltl~~')Lifltlf't~u1141,11Uiltl~ 21!Ul'l ~tl n«tl~ 
~;lflflflll1'W0-3nun«tl~~~lfltJftn1'WLrl~tlu\wl. ·1. · ·. . 

- LPI'h-3thufflJ¥.ft,(Oa~.Reader) Lil1..1~Un1Nft1Mfuifthuftl\jflll1~1 
L f 1 ~ L~ 'ftl~ ~tl'-l~'l Ll'ltl f L~ tl L~ Lrl1tl~filtl'-l~'l Ll'l·fl~ftl ft114ft ,j1~1 ~(" Llf 1.J'-I 1tJttJJ'lft U~tLLftl'l~ 
~ftfltlOJ.J1 L~1t~~ti1Uffl~fti:itl~Mft1!J1tfn1!t.~tA''l!Jrtu 11i'uri Lrl'h~ti1Ull'l'l1 (Punched Card 

Reader), LPI1tl-3tJ1UUC11.J01t"1"" (Paper,,!~' ~eader), U't!tl~tJ1ULLC11JUa.lL\f~n (Magnetic 

I 
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Tape ~eader), u•11tl~fhuueJuLuh-..ln (Disk Drive), Lfll1tJ.afi'1U-t1uttnu: (Compact disk), / 

Lfll1t, .. ,;,u,1ULU.h\4~n (Hard Disk) .. , . 

1.2 \4U'ltJ1:uu < system -"imit) \UJ1tJa .. ~t.lntrilll1'l~tl~nuLilu'Q"1n1tJ'lu 
nritl .. LJitJ'lnu LUU\4U'ltJ("n1i'ltl .. ,.:uu~l11\4~1~;1"Pitlilt::tt'1'\H1U fu rh~~ ~'lftl~~' 

t11:~'l "~" Luwu L Y!tJu uft:ri~!ltl n "~" ~"""~ftl~t\'t.41ti'Q"~.,i~n'lltu" t~tl!h .. L"i~rtf" ... ll'ltJ 
'lu1:uut.ln~n.,,.,:l11~1ufltl1~~~ufu4t~u~1n~~.Ytl~ilri'lutJt:nflu~"tltJtJ~lllln1tL1l'Vi1: 

A1uL~tl'W'l'-'Ln"ftlil"..,""~" ri'lun1tJLU'Q"'l:uu,:ilri'lut1'l:nt~u~ft1~CU1tALui 
- LL~-3'N"''l\4fln (Main Board, Mother Board, System Board )LL~N'l .. 

,._,_...,n,:LUULL~N~t.J't:ntlUA'ltJ~t.lntnl'f'i1 .. 1'V11-3~L~n'VI'ltlilntf l1'1lf~'l~~U31ULUn1'll11-31U'Itl .. 
u~1tl-3~ flltltl 'l '-'u'1m1 't.41flt.l'l:~1U .. 1UnUri'lUI'i1 .. 1'1fl .. 'l:uu t'ltl~~'l llltlH-3 Lfll1tl-3 ft'lUft'l ~ C\11~ 
tJ'l:ntltJ1JULL~-3'N"'""'fl'n 

~1hii\J~JJ~tl,..tlOtl14 ( Central Processor Unit ) 

)!nilmJL1tJnnu~1 "CPu'" Lilu'i-11l'lti~~1Kry~~""'1f1fl1"'"':nri1'ltlf~1Luui'l'l"' 
ft1A' cy'l~l-3 Lfll1tJ .. flltl~t;'l LP1tlfllnt.J t:Lll'VI M~1~\4t\'n'ltl~U'lflt.l~JJ'lftUftnft1~Slli' .. d 

• • .X .J 'IJ! - 'V1'1-31UPI1~t'l1'n-3'VI'l:~ L' ~ 

- ~"f'itln1.JMU'ltl"'l'1~~'1ll1tlLU~1t, .. L~tlfuri4 ftl~ft 
- fll'lUf'J~1:UUL'lft1LUn11l11-31U 

- ~"f'itlfuft-3ftl~ftnu~ft"tJc.i1UMU'ltJfuftl~ftLLft:,..U'ltlLL~"-3Uft 

- ri1U'lCULL~LUWULYltltJ 

- t11:ft1UL·tl~f'i!lnu~tJn1ol1U1~tJt:ntlUL~WLf1).J1 ,r~yttl~ll1tlLULLft:ll1!JUtln 

~U~!IA~'lJ.I";., (Memory Unit } 
• 

LU UMU'ltl ~ L~U 1'ltJ 'l'l~ftl~ ftM1tl'Q" pj,t{ .. .._, n\4U'l!JftJftl~ ft~ft .. ~ 1 'l,.. L~tlU1 ttl 
tJ1:~'lft ~ft 'l,tlli' ~ftflYUf 'ut\''lniu~1 L~utrh~\4U'ltll'l'l1W~1~nrtf .. MQ-3 MU'ltl fll'l1~41'Dtl .. Lfll1tl-3 

flltl~t;'l LPitlfiltl~ 2 tlttU'l'VI ;ttl 

- \4U'l!Jfll'l1)J~1\4in ( Main Memory Mitl Primary Memory ) 

- \4U'ltlfll'l1W~1ft11tl-3 \.11tl \.1U'l!Jfll'l1J.Jt<i1 LMW (Mass Memory ,.1fl Secondary 

Memory) 
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--_, 

~.. ,tt41111111tw\l ( System Expansion slot ) . < , •• 

~"----. ~ih~"Jifl-tlfth\4fu LltnJ u.u-t'l~t lccatct ) 111~1 ·L~tlt!f1fJt""_,,~t\'»11tn"'lfl-t '""h~ 
- . ' ... I .t ; , 

filfl ,.,,.., LJJ t1 flu n1 nJ ~ 1Jl-t1u l ~ l'lil-t"'IU"Jifl~ LI!JtJ ,::13 imtm:: Lil u"JI1"!f1'l'l 1 .u1u4 Lil uun, 

,unta&,.,.,"n,.r,.~lf,f•v . , . 
l umri" L~tJffl~ft\41t11'1ft1tf-3L t:t.JlJfii~JJfi'l LJtflf hJ~1,::LilULfllitl-t"'IU1 "l\4qj,u 

~-t"'IU1" L~ n ~tJ n tn!ft'lu l\4c\l,::(" L~1Jft1 \f" ·,.t"\~~t11-3n1'ltLLft::"'lil"~1J.J1tn LtJ~vuutJft-3i..1t~ 
!JOLin\~ luulllft::u~1t1-3,::iltJ?::LilYI~~-t~1n1t1l'ut1 nffl~ft~fi1-t"JJ01'1 rru L"JIU UJ17L411::t 

( Punce >~ untJnt::"1tt ( paper tape ), un~u.IJ.L~an. ( magnaeti~ ta~ .), LLft::11'1'l-t,tft1 ,j, 
. . '·I·'· . . . 

( integrad curcuit ) Lil'UIKu . . . · I 
' ·,~"'11Jnt:=~.\w411 (~ower srp~y-) . . '' .·' ' . . . .. 

Lil u1" ~ ft-3't'f i-3-t1u \ ~~1 Lf1 d141u1Ji1-31ll1 fJ luLfil"h-3filtU.Ifi'l LJ!tl f L~ tl t ~~ tJ n tcu11 

Llnfltflilntf~>3\4J.J"~u.r~,.Jt!,.,;l,::~1~1u 1~~fJnt::u.ttl~~10,;tJn,tl~lunritl-ttft\4::tl!h-til" 
. I· I 

I 

I 
1.3 ~nJ~•u•,.•••••li• (~t ~nit) · . 

·LilU\4U'l!Jl11\4~1~\l1ffiJJftHlMtJ~::J.J'J"UftLL«1\4ttUfttfv.lh~\4U'l!Jfil'l1JJ~11l1!J 
ltnfil1tl>3 U1tltlOU~IMlutt.Ju.tJtJ~~tl~n'lt L"Jiu)u'lflflOYI"'~Il1". (monitor) Lfil1tl>3fiJ.Jri'

1

(printer) 

Lilu~u .-ts:ltt.J LLtJtJIJi'l-31 IK-30 " i 
- t'l!J>31U (reports) LilU01~'l Ltt\4flffl\fft1'11~ttJ LL1J1Jt1!J>3'lU"'Itl-3 tl.ffli'O')f ·~ 

I i 

tl11,::tl~LUtu'!ltl"Ltl0~1fft-3WJJri' LLt\"-31JU,fl{l1Yf 

- nt1~n (graphics) . Liluftl~ft~LIJl"Jiftlfil'l1JJ (non-text pictorial information) 

L~LLri 4i'tl\fftOt1~ (chart), 41!1\ffttl"l't'f 
1 

• 

- LI!J-3, (audio) 01tLLft"~~ft"'l~-3ft~.ft?l'N~It1-3 '"1fl-31'lflJ.JM'lL'!tlf,::.Yt1-3;,",Y" 

~tJntn!LfiJJ~tl LL~W'N,tLI!J..t ($ound cordl:~;~tVf-3 (speaker) . . .. 

- .ll1MLI'latluL~'l (vidll)p) ,i3~n'lfLLft~-3r.Jft\Upj1Jtl-31l1't'fLIIafl\ll'!of'lflt11..tiJit1Ldtl-3 
~ft1JJ1tml1JJ1lflu>31utfnl!tcu::•h~1rlu\1l~""'"""',UJ.J1nfu L;u n17t.lt::'1aJYI1~'n• (video 

. I • 

conference), mtL1'!luwN,nft (distant leaml~) \il'UIKu 

I 
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1\Jntcu"L..rLLtiiMII.Itt (output devices) 

~ tl m·n!~u 1 tl1 L~ U.~"-1 U~ th~~fu LPiitl~ fllfltl~'l LlJltJ,.,..::iJ fl ~ ~~ 1 !J 1 fl n ~N:: If 'l !J n U 

~-ltuu.l'i~:fl'n~cu::"\:llifHL~~tlnTnrvlu."nl'i1-1nu'llfurl 
1. "\tlJ11.,.. (monitors) ilt\'n~tu::fll«1!lnu"\tlfun1.,..tYJT\1rlu ul'i LLl'lnl'i1-1~"\flJ11.,.. 

tYJmriULL~l'I-1J11YHUUft1tJL«u (line) LLI'i"\tlJ11.,.."11tl-lfllt'lti~'l~tlfLL~l'I-1111YiLUU,"(dots) ~1t'll'l1 

11-1 (pixels or picture elements) 

·.I ,.. r ~ tJ r..l ..I • £, 0 J! .!' 
2. Lf11Tt'l-3Yit!Vi (printers) LlJU~ n1'NYILfllTtl-3fllt'ltl.,..'lLl'ltl7U1"Dtl~~t'lt'lnLL~"-3'"'l!J 

Lt'l n~1~1t'l LL~Um'::l'l1~ Lfllit'l-l~t~vf flltltl~ 'l Ll'lt'lfLUULfllitl-l~t~vf~iJ fll'l1tl1''l 1'1 L;'l(speed) fll'l1 tl 

~1t~1TC1LUn1'1~t~vf (capabilities) LL~::1lfin1T~t~vf (printing methods) fl'n~cu:::"JJt'l-1Lfllitl-1~t~vf~ 
. L~ nu Lfllit'l-lfllt'ltl~'l Ll'lt'l fdiJ~~1!JUT::: LJlYIIf'ltJ nu ~-3Qcfl~"\:::llftl-1Lflt'l n 'l\\' L~t11:::nu fl'n~cu:::-11U 
L ~tl t \\' CJ~t'lt'lnt~1 '1.1\'t~f.h~il 'l NJ11Vi 

..I..,. k ~ tJ r..l ~ k.,j..,. 
3. Lfll1tl-3L"JJ!JUJ11.,..~1!JLnU (plotters) L1JU~ · n1'NYILL~IMU~L1JUJ11.,..~1!JLnUYIL'nJU 

L,jUJ11Vil'i1-11Lif~iJfll'l1t~~:::LiltJ"~-3 L'1iU LLCJU~ ej-3tl1fii1T LLCJ-3'l-3"\fL~fh-~LflnYI1tlUntf 
4. Lfllitl-11l1tlJ11Vi (projectors) Lfll1t1-31l1!JJ11Vi LUU~tln1N~U1t~1 L~LL~l'l~u~'llf~-1 

.. .. .... ..I. .r . 
1JU"\t'lJ11.,.. LL~:::lJU1l1n~:::~t'lUJ11Vi LVit'lL\\'ftl~~l1\lft'lfll'.l1~LL~::I11ttU'IU1l'IYI ~~qlt~1n"'IU ~1~11Cl 

~t'l-3L~u'\lfil'IL"\ULUn1'cil~~"JJ~iJ ... 1U'lU~1n Lfll1t'l-11l'1tl111Vi"\:::Sj"'IU1l'ILfln 11fll1L~LLVi~~1nun ~~ 
ilt!~ 2 fl'n~cu:::li''ltJnu ;it'l U'titl\11l1!l.LLt'l~;;l (LCD projector panels) LUULfllit'l\11l1!l~L~LL~fl\l 

n1LU"'LL~\IJ11!!lU'Lfllitl\ILUn11U1J11Yi~U~"\t'lJ11Yi nu"'IUI'ILfllit'l~1l1tJLiti-3LL~\I~U1LtiL~fll1tllJtNlJU 
LLilULf'l~~1l1!JJ11.,..f11J~1~:: ti'I!J'It::t'l1~!JLL~fl-3n1LUI'ILL~-1"\1nLfli1t'l~J11Vif1~~~:::LUUiK'lU1J11Yi 

~U~'Itt'l 

2. fhi~ (Software) 
.. ~ ..I '1.\' .. - . f 0 • ; 'I ..1 .. ... .... 

~U1!JC1~ "Dtl~~YJ"\:: ~VILfil1t'l-3fllt'l~Vi'lLl'lt'l YI1-31Ul'l1~fll1n~ LULL1'1~:::~1U 'JI-3Un"\:::L'Itln 

~1 "tti'ILLn'lt~" (Program) ~\I"\:::L;I!lu~uii'~!!J11~1Ji1-11~U\I~!f~;,~~u L'1iu J11~1LUftn 
(BASIC), J11~1tfllUtl~ (COBOL), J11~1tl1~fll1~ (PASCAL), J11~1Lt'lYIVhfl~ LLt'l~ (HTML; 
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Hypertext Markup Language) LilurA'u LPiftl~flltlJJ~'HJ~tlfuJ~ \A'f1.J'ltl~ft--tth\t1tJttJJ'ltUJf4 tt\' 
LilUft11ftUL'VIPifitl \tJ LLft::Phf~~U1JJ1 tftru Lfllie.:JflltllJ~'l LJitlf.._::i:ltl\12 'Jiili'IA''ltttr~ . 

- thiu·t'U'U (system softwa~e) Lilufli1f~~tftumtl'l'l1Jf'lJJO'lm,.,un1!,1LU 
Ll'litl-3flltlJJ~'l Ll'ltl f 01111\'fllftU~tJ ntnf LLfl::~f~!J1ntnflt\' trU-31U,j1.:J1 L'!IU t:uutJ~ll'Ji 011 

(Operating System) t'lJJ~.:Jrl1tlltu1mtft1'"r, • Q'lfft1l.J1fn tf LPi'h.:~flltlJJYh LJ~tlflA'tlfJ1~ft::t'l'l n 
.r I r- .. 
'!IU L'!lu ft~~a. Lf11Ttl'li1!J LilurA'u f'i1l.:~t:uu,~A'Il!Jtru 2 tJr::Lil'VI ~tl 

1. r:uutJ!jtlln1t (operatlbg system : OS} LilU1t'IA1f~~ti1M\t,tfnjuitl 
n fl1-3t:,..~1-3hl run tJJtJ t:fl n ,r LLft:~tJ n 1~ flltlJJ~'lLl'ltl f L'!lu t:uutJ!j tll n'ltl'lt .. (Disk 

operating system: DOS), Window~ 981 UN~ LtlurA'u · . 
i I 

2. t:u u LL tJ ftn 11t 1 (tran~ator} Ltl u 1"' ~ 1l.:~n 1\.1 fu ~ L. !Jutdtun 11.1 

(programmer) L ~ tl t fn 11t1 L t\' L\.1JJ1:ftJJtrutf n .. N:.:J1U~1J.JI'I'l1).1 n'll't'l'!ltl.:Jq Li!Ju ttJ,-untJ.J~ Li!JU 

~uvi7tl~ G!J n~1 ttJruntJJ!A'U'tlUU (source co~~} LUn11ti1.:J1U'!Itl-31'1tlJ.J~'l Ll'ltliil'u ·flltlJJ~'l LJ~tlf 
~:L4hL~n11t1,..1tlftl~fl~LilutftyCU1N\~-A1L~1~U ·.:J~:U'VIUrA''l!JLfl'!J31Ufttl-3 \.1TtlLf!J0~1 n11t1 

Lfllitl-3 (machine language) Lvh,iu IK.:~Jutun~tiltluftl~ftL~tlf.:~tlXflltlJ.J~'lllltlfti1.:J'lU 4.:JrA'tl.:~il 
I . . 

i'lnft1-3ti1,..~1~LftiltluLilu\l'nLLtJftn11t1 Ll'l~~l'lfiJ.J~'lLfltlf,:utJftn11t1f:IKut-3~tthlttltuntJ.J 
rA'U'tlUUL t\'t~!JL UfU'!Itl.:J ttJ 1U01J.J G!Jn tf~1ufi Lfll~"flltlJ.J~'l LPttlfLf1 t, LLft:ft'llJ1tnti1.:J1U\A' 

- •hiultt.n.l (application s~ftware) Liluf'i1l.:J~ftf1.:J~UL~tlu"'ifcv\.11Uft: tf 

.:J1UL'tl'Vi1:tlEl1-3 (custom program ,..1tl tailor~ade software) f'i1f.:J0Qntltlnuuu~1\otftlufift: 
tl.:Jf!fntl'l1JJ1:1JU.:J1UUfl:1'l'lQU1:ft.:Jf'i''!ltl.:Jn11L-.:J1U'!Itl.:JLLfift:,_.u'l!J.:J1U • .:~,:ilftlu~tru lu 

. m?,;'~JJ.~u1ttltLLn1JJ,..1tl11'1f'i1f.:~tl-t'n1,..ftN14~'l1\t1 G!Jn~1"general purpose software" tt'I!J 

,;,n,:G!Jnf'i1f.:J0~1"ttltun1J.J,..Ttlf'i1f.:~d1L;,~"( package software} · 

' 
I 

3. i'il\i'a,..t'ili'ilttUL~PI ( Data or infortnation ) 

,_.JJ1!JCl-3 ~.:J~L,_.i'ltlUi'lU'riU11tl.:J~flL-A,,;-3 11!Jft:L~!Jfll~fA'tN01f LilUffl~ftf'i1f.:J 
L'tl't"i1:L~!JLt\'Lfllifl.:JflltlJJ~'lLJJtlfl.tJtJt:J.J'lft~U~1"1JJffl~ft\4'fflftlftUL~;.~l]flULf1~,_.U'l!JfUftl 
~fl LLft:U1 'ltJtJt:JJ'lft~ft L~tl l«tA'ft1tftULVIPILUttifiiiUL, . ... ··. 

i•\f• (data) ,..JJ1!Jtl.:J ftlL;t,;;~ A'~~t1nn11t'l1Jt'lJJ • .:Jfl1,:Lilui'lLft11 fflfll'l1J.J 

tt.Jn1't"i ,_.Ttl L~!J.:J L~fl lt\'1:tJUflltlJJfi'l LI'IMYh n1 f::JJ'lft LA'LflUft'l,..UL'VIPI 
I 
\ 
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• I ..I 
tl1fti'\Uflllf (information} ,_.J..l1!JO-l ft-lVILA'"t10n11tJ1:a.JIJfHJfl L"JJU f'I:LLUU~tlU'JitN 

unL4!JU"t:tA'L01l'ILU1:~ULl'ILllU~11~ULVIrl 

4. tJfl'tt1nf ( Peopleware ) . . 

,_.a.J1!Jn-l f'IU tlf'lf'lfl flfLf'lifl-lf'ltla.JftiJLIJltlf'VIIA'tl-lf{nmf f(ni-l,_.'ftlri-lftl~fl ,j'l'lftU 

L"t J 1:~ 1U-l1U fi "t1 1Cl.\ 1 Lfttl 0 L f Lf'l1tl-l LLfl:f~-lf'ltla.Jftl) LIJltlfL ~tltJ1:~1urrut U LL UIJV11~~,Ytl-l h11 

IK-lttu m',r"au1.,,:tfLfll1tJ-lr~tla..~vt~JLI'ltlf~1,..fu~1U'WLft!J~LL,jlftl~~1u~ii~mri"mntl~Lf'l1tJ~ 
f'ltla.J\;I)LIJltlfLYhttu U~lftl-3~1u~ii~n~1~~1~~1i~~1,_.fu~1ULLfl:lftl-liltlf'lfl1fl1~~1a.J11ClYi1~1U 
,_.1tJ f'l'lUflla..i Lf'l1tl-l f'ltla..i~'l LIJitlftA' A'~J!J tl f'lfl1 01~ Lrl!J1lftl-lOU1:UlJf'ltla.J~IJ Ll'ltlf~1a.J11Cl Ltti~LA' 2 

tJ7:L11VIilltl 

- €LofAtlJJoA~Lpt'Bf (computer user) 

Li]u~,j'l'lftUL"t LLfl:1:tl f'l'l1a.J IA't~~m,'l\\'7:uuf'ltla.J~IJ Ll'ltlfYi1-31Utl:L1 ? ,..1tJ Liluq 

fuulm1"t1 ni-l~1:uu f'ltla.J~'l Ll'ltlfij'l~tl~ ut\'ll 

- unfll'8aloA~L"tlt (computer manager) 

" LiluqYi1-l1ULl'I!JI'lNnu m1tltl n uuu~~U1L Vlf'l tutflUf'ltla.J~IJ Ll'ltlf ufl:1~J~ti~n1' 

ulm,,..u'l!J~1u~1. \\'ulm1nu m1 'l f Lf'l1tJ'lf'ltla.Jvt~J L~J~tlf 

,..,.;;~L,.tltn\Jn1tftnV1 

011~~U1f'ltla.JftllLIJltlftA'~~U1~Ua.J11J11a.J~1tKU ·~tJ1:a.J1tu'UJLA'Lfl!J11"t:,_.~l'lfl~ 
,"' 1.1.'1 i~u,j Lf'l1tl_,f'ltla.Jvt1JLJ~tlf'llu1f.'l t,..qJ 'IIU1l'IOfl1~"tuii~'JJU1l'l i~n ·~ L~n"tu~1~11a-., n-.,1 'ltJ 

t ,..u~1 t ,..u,_.1tJ,: 1. f~ mu~'l" 1n'lA' ,r~'JJU1 "l'lll1a.J,'IItl~,..u~J!J f'IIJ1a.J~1 LLfl:m 1a..1 L!~JE-l L ~~ ~ 1 n ~u 
...1 ... tJ I .. - £. ... Jl ... ..t ..I .I • ..t ~ 

LLv1 L'YUN 1:a.J1Nil1 Ll'\1tl~f'ltla.J-.,IJ Ll'ltl7"t:a.J'JJU1l'l L'nOfl~ a.J-,UVI'JJtl~,_.wiJ!Jf'IIJ1a.Jilt1a.J10'JJU f'IIJ1~ L1"1l 

L U01 1~1UIJ CULLfl :tJ 1:a.JilflCJ fltltl n LL~f.'l-3 il f'IIJ 1 a.J L11l ~-3fu fl 0~-3U~~1a..l11tlYi1-31U L U-31U~ il 1'\'11 ~ 
fuftlu~-lfu"tl!J1 rillU11f'l1t~t:fll'lfl-3 ~~ttum1th Lf'l1tJ-3f'ltla.J~~J L~J~tl ii.J1'lfnu 011~n~1 L'~~,: 
.'I ~ tJ J' ~ L ~ .. .., . • r..:. .., o .1! 

L"H\,ILuUl ti'J'Uia.J1fl'!JU· ~l'lliL'tl-.,1: Un11'"'fl~1,_.1tln11L1tJUn11C\tlU fltla..l-.,'lLIJitl1'L1Ua.Jn11U1L'111 

~1 'lfl.ub-3 L1!JU LU~,_.1'lVI!J1fl!J L,_.rU1,_.fl1!J LL \4-3a..i1 LL\\'IJ nJJ1a.J Lt,jt~t:'lfl.u-l1UA'1Un11U;.,_.11LiC!J 

ft'lUL,_.rU L"JJU A'1Un11Ucy;l 011LnUftl~flLrltJ'lriuqL1!JU -31ULrl!JIJOU-31U011'iJ(!J tJ1:tliiftl~fl 
....... "'1.1' .... - £...:. ... Jl ... 1 • « 

'!ltl~f'liLLfl:Un L1!JU LuUviU L~tl Ll'\1tl~f'ltla.J-,'l LIJ!tl1"L1a.Ja.J'JIU1l'l L'nOfl-3 a.J,_.U'l!J f'l'l1a.J"t1 LLfl:f'IIJ1a.J L1"1l 
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I • 

Lfll1fl~ flltl~Yh Ll'ltlfLihJ~tJ ntcu1 tlt::LilYI,..Q~ ·~L,..iltlurfu~tl ntnltiU1YI1~n1f 
~•~.W·n,.tliL'U'.14n1fillnWl t1 

~n~1~~ 1~1 1ml1~1 Liluaflt51U'l!Jrt'l1~ ::l'l'l ntltnu~L1tJu1~L1tJufl~;lfu LdtH"'1 n 

Lfll1tl ~ fllfl~~'l Ll'ltlfil'DU1l'l L~ntN f1rt1bJ,~~ 
1 

n\l'n LLft::U1JtfU,::Qnft~Lffl!J1 ~~ihn.l'l!Jf'l'l1~-i1 
LLft::rt'l1~ LT'l t un11~1u'l cu ,~fuL«tl1l1a.J1Uf ~'lftUfttltln "~"~ ·~PJ1~~.C111l'umt~ ntt1tt'l ttl 

~1~1fCI(l'I,..1L~ ll'IEJL'tl..,1::t1!h~~~n111l1'ltll ~1UA'1U01t1Jn.1t ft'lULU~1U01tLWU01f~tiU 

tl'ltJtfLfll'h~"fl~~'lLI'ItlfLilu~tlnfnf,...rntum~fttiUL~tl~iltl~f~M'uit::,..~1~~m,urru,"'!ltl-31JYI 
~EJU I . 

flltlaJYf'.IL,.tlfL~tln1tillnV1 (Co~puter- Based Education : CBE) 

fltl~~'lLI'IflfL~tlmt~nWl Lilum[nhtfl1.tl~l'ltl~~'lLPJtlf~1t'~tuY11~01t~n1t1 tl'I!J 

L'tl..,1::tu~1U01fL1!JU011fttlU L~t1Lilun1m~' U1YI1~n1f~n1t1L~LOl'ltlf::IYI11l1..,~1nfu 011 

. thLP11tl~flltl~~'lLI'Itlf~1L-ItU'l-301f~n~1fl'~L ·~fll'l1~ft1~17CILUn1ffttlU'!Itl~fllitl1,17!f,..1t1~ 

~tluilfiJNil1..,~1nfu ,-3,::'1i'ltJt~~LttJuft, ~1tCIL1EJufl~JI~~fu ~~tiu fll'l1~,..~1EJ'!Itl~ 
flltl~~'l Ll'ltlfL ~fl 01 1~ n~1~-3ilfll'l1~,..~1!J f'lfttl~ f'l q~t un1 tU"l flltl~~'l LP!tl f~1 L ftU'l-3n 17~11.&017 
~n~~-3""~"-t~mi 1

1 

i 
i 

flltl~Yf'.IL"tliL'Un1f\lftM1f (Adrri'nlstative Use) 

fllfl~~'l Ll'ltlfi'l\h~1 tf rf1J~1U~1U+f1J1,..1 t Li]Uf'ltl~~'l LlJitlfi'l LilU,l'l ~~ !lfU'!Itl~011 
U1 flltl ~~'l LlJiflf~ 1 tfl U'l-3 01 t~ n~ .-3flltl3-J~'l ~fl U01n.inntdft1~1tCI LL!Jntltl n L~ LilU 

1. ,r,,lf\lh1flla11l''Un1t Wl 

fllfl~~'l LlJitlf~t-ltu~1U~ U11tl-3~1J1,..1 fft tl1UUn1f~n1t1 ft1~1tCI'Ii'lEJ~ .. 
u1,..1tvi1~1ULU~1.UJJi1-31 L'liU mrucy·~~t1!J LLft::71!Joti1!J n1t"il'll'l1t1-3fttlULLft::lJI1f1~~fl1J 

n17Liiuuuli nofitlJ.lftYI:: LU!JUtl t::~"i \l'n a!Ju LLft:: L~1,..U1~~-3,..~" uuli nftl\jft'!lfl-3,..U'l!J-31U 

111-11 1uftn11l'uu~~~~u~""fll!lllu,fi~ftn1!l'll )nuliu . · 
I 
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~ ~- ~ 2. fii1Un1nJn~'lf41VIlta4fiiJI••u 

"t~"fltntluf .. ~n,nmtucf.s~,h-41UtmL,.ilfl,,n~1u"flut1n~ L-slu 

- -t1u!K1um1~u \!Kuri n11L;IfJU11!N1U n11L•iifJ~mruulintiflu'VI Lit.Ju 

LLft:n11LIJiW~UVIVI~"flU 

- -11U&K1U~~,.Tfl~1U"lN \&Kuri n111Jl1"l,LLC.:n171"lU1"l~flltLLUU n11"flU 

uc.:mmuf"l~ffl~ft~L~fJI'lriuunA-fJu mru1:Liju ~1u'l .. fJ 

- ~1U!K1Un11LIJiffJ~UVIL1fJU ~LLfi n11Lf11!J~Ltln"11t.J1:n'8U LLfttn'l,...~ 

VJmfJ1n"h"1 . 

-.l1UL,.fhd rlfQ"flU"1~11Cl~~:tf Ll'i1tl-.lflltl~~iJ ~tlfi"lfJLUn11Yi1-.l1U\~~1 tu&K1u 

m1~~ "'Lfln"1't1':ntlu n11"flu uuli ntifl L~tl LL-tn t~riu ~ LffJU LLft:a~uffl~ ft,.Ttltl'uli n\~ 
ft1,.fuLftlnniU~1LfLUfllf-.ll'itl\t1 1.4TflLf".Q~ri'lf-.lLUn11ri1U"lNL~fl~flft:LLUU"tlU .-.ln1'1Yi1-11U 

L,.ti,dLi:lu-11U~-sl'lfJL~ LO~flliJ'l~"=~iJ n 1"l ~ Lftl LLft::'Jn ~fl-1 
ut1n~~t1nd bLi]f~J~ LVILftflf (Robert Taylor).-1LihnlnLYII')tutft~n11~nl~1~'1~ 

l1fJ1fJ'l~LLti-1n11Lft'ltl~~"lLIJltlfL~tln11~m:t1tltlnLUU 3 fl'n~cu: ~tl . 
1. n11Lft'ltl~~'lLIJitlfl.ufl'n~N::'Dtl-.l~"lLIJltlf 

Lilun1nl1flltl~~"lLIJitlf~1Yi1,.~1~'Dtl-1flll~"tlu1.41tld1um1\hflltl~~"lLIJiflf~1tf 
tun11u1 L"UtlUVI A-fJu u1m'11JltlUI'i1 n1~ t~fli1LLU::u1 IJifttlfl~~tUYU''"tlu LLft:th·::LiiUIJ11~flliJ1~ 

Lf1L, L-siUn1'1L~~ A-fJUA-fJU~~t1nt'ltl~~iJ LIJitlf 

2. n1'1Lfflltl~~iJ LIJitlfl.ufl'n~cu::'Dtl-.l~t1n1Nn1'1Lftlum'1"tlu 

Li1umnl1flltl~~"lLP~flnJ1tfLi:lu~t1n1fll'm1Lit.Jum'1"tlu L-slu tun~~tnn~l'l.,..,, 

\!Kuri n1'1Lfflltl~~"lLIJltlfi.Un1'1L~Ln'1fl 1.4Ttli;~lfL~n"17L~flLtlUffl~ftU'1:ntltin11"flU Ltluatl 

L~tln1N1L"Utl 
3. m1tfPitl~~"l LIJiflflufl'n~cu:'Dtl-1~L;fJu 

LUUn17"tlUn1'1L;IfJU".Qflfli1f-1 (Program) L~LLri~G!Ju L~tl t~~A-fJU"1~17Cl 
i-1-11Uflltl~~"l LIJ!tlfl~ 

~~t1nl'l"l1~~"'Dfl-1 LVILfltlf LUULLU"lVI1-1LUn1'1U1flltl~~"lLIJitlfLf1~1tfLu"l-.l017 

~ntn-tUli~U1pjLLUUIJi1-11LUn1'1~n1~1 .-.lLU~t'ILL'1n1Juti-.lL~LUU~UfJ~~1n\l'n L~ULftfJLLIJ!LiJU 
n1'1U1~1LfriUWU'lfJ'11U~ L~fJ'lftl-1 L-slu ~1U'I1UUT\41'1 tfl1U'I1U!l;fJ lf1U'I1U'i'VIfJ1f'I1"IJif li1u 
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I 
. n1t~Jli11Antn.J d~h"~u ~ntl'~U~~1tt~"tl~i;'lLIJl~ftr.:Jil~Jtu1"'l"'qiLtfi::ilt1PI1'~~nfKoll u,}~,nu.· .·· · 

LP1'1tl.:JPitl~i;'ltPlflf'l~ri'~u1'l~il-uu1~L~ncNI1~17{lUU~nffl~fl'lA'~1nfu. ilt.Jt::ih'linrn,.,~: .: , 

Ufl::~thA'cy71P11Qnfl~$.110 ·~LUin1UUIC11U 7~n~l1~1ffi-i"\41LPI"ffi.:JPitl~ii'lLIPiflf'-J1Lfi'l1 
riu~ul1A1tLfi.:J r~z- f11-.1n1" tl'ntltiu- \l'n~n 1·~1'lfdluafi'VI1.:Jmt~nti'1Li4fl'l1itL~~·tJttiVJi., , 

111~ L~ '-J'-J1 nfu\41fl L~fl L~L~tl,}fl n1tL1!JU017ftfiUL\Yil~Nll1'n '-J1 nfu Ufl 0"'1 n0tfll"ftil3 

· Plfi'-J'W'l LIJlflfu.:J-n!l1!J,fiU'Jhu'l~tiluaflulmt 11~n~1'ttJ!l'~ 1'-J"Jlu fi.:Jrfnt 1muu 1'1'-J~.:J'lu 
r.:uu~ftlu~fl Y,.~,::il ~~~d~'l1!'1rif!uiltil~r1'liLiil~tiin1t,lln1tliU11'1'1~~ddfi\jflil1~1 'lliti<!tftn . 

,::L~ULA'~1011~0ti'1~~'W\1itl~Lfi~~~~1!JLU~fl~L1!JULYi1UU n1nl1fllfi'-J'W'lLIJlflfLf1 

$.11 'lu'l.:Jn17VI1.:Jn17~ nti'1~.:JiltJ1::tu"Jlufl!h~'-J1 1t1 Ufi0"'1 n41::1l1'-J1 'lf.:J1i&VI.1.:Jtli'1um7u'11-117 . 

-ufi.:Jfltl1UU A'1Un11U'l\417,fNP1f~flfiULL«'l A''l 'luif4!,UUI'Ii)1~11'-J17tl,fi.:JLI'I"ftNI'Itl'-JW'lLIJlflf 
7'1'-JrilJ fll'l1'-J n1'l\4ih-ufi.:J LVI r~tu tni:llAL~fi'-JL!J-3 f1 LULfllifi'Jh!J~-3 riu'LA'tl'.:J\4'-J~tt'l Lfl n~-311 '-J11tl 

. au lfuffl~fl LUU \4fl.:JI'i1-31Lifflth~~1!J~1!l •~\11 ~L~~PI'l1~1tJI'lnLLfl::t'l t'l LJ'l ~-3 Li'JULPI"ffi.:Jilfl~ 
LifltJt::L!J"JlU~.:JIJifi.:J1UA'1U0171J'l\411' A'1U01~(Jin1t .:J1UA'1U0111i'UI'I~1U\4fl.:JI'I'l1'-JflJi~H1 
flflfl J141Un11 til JJfi1J A''l !J riu1::1-1~ 1'11 U\4fl.:J\4d~ riu LL "'"""'d~ 

filtJJJft~LPitJJn1tLi•Yn1t•tJY ( mputer- Based Instruction : CBI) 

,1n n17-u!J1!Ji'l-ufi.:J L.VIPI LULflill'lt!~ 'lLJJflfLLfl::1::1JlJ 017i(fll11 11~11tlU1'-J1L f1'l'-J 

riu'tA'tlth~iltJt::ft'VIfill1~ ~.:JI'I'l1~fi::J~'ln fll'l1'-J · J~t!'lut\::PI'l1'-J~1!J "i~lfiU··ni'lu~tif"'~"'n'1'-J 
'l~riu~ "!JU~.:JU1 LP11fi.:JI'ItliJW'l LJlflfllilln!Jll1 ~~ ntt1'l~1 Li'IULI'I"ffi.:Jilfl 'lun·uLf~un111fiULU 
ft'n~N::iltJ{jtf'-Jliutiriut::\4~1~~"!luriu1"~1 ~;,i'lAIIf,futJ!h~~u«'l IK.:J~u'luA1un11Lfu~ ; .. 

n111 flU y, u'l f Lfll1fi.:Jfllfi'-J n'l LIJlfl fdlu~tJ ntni',. n tun 1 tt'1uun 1 tlfiULLfl ::113-J 1 tn tJ{j tf'-J~ui 
1::\4~1~~LT!JUriU11JlUVIif!JuLUI'Ifi'-JW'lLIJlflf • .:JI1 1T~LLU.:Jflfln'tA' 2lnti'N:: i-11il , , 

1. fltJJJ.W~~-.~~f4\'1tn'lf•tJu ( omputer - Managed Instruction : CMI) 

tum1~Jin11fttlU ~ftfiU'i:: .:J'l1~\Lr.JULPil!l'-Jn11LUm1Li!lun111fl.ut-«riu~ 

Lfu Utif" n11L ~fltifJI ~4101'1'-J O'l'lei!JUn17«'tlU'~ L '-J1::1'-JIJifl ~Lf!JUtl~ LI'-Jfl rl'l1'-J;1 LiJULUn1'l"iJI 
' ... ,~, . . : 

mtlfiU,fl-3~lfiU ~~t::"'i'l!JL\Y~flfiUL'B~I1'-J17nLL CU'-'1LUL7fi.:J,fi.:Ji'l~LT!IULLI'ifl::l'lu'lA'Li'lufl!i1.:J 
. ' 

~ m111\'"' ttJ tLLnt'-J m7L'iuu'lt.Yifi;,I'IA'fi.:Jriur~'l1'-J fi.:Jn1t,fi.:J~ Lfuuun::LilJ~ ttl ~1~t~~ Lfuufm'-J 

fll'l1'-J I 1 '-J1 'ln\41fl 1'1 'l1'-J ClU" ~Lf!JUft1)J1ftl r4uu ~ ~~Li'JU017tif1Jl 0')1Lfllum 7flfiY~I1'-J1 ttl L 1.\' ~ 
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t\tl\Uh~t\U fll'l1~~1 L~~1)J'f ~ qti'J'~t\~ ,rvl .r~1 ~ 01 1U1 Lfll~~ flltl~~'l \~tlf~1lf4f l'l n1 'J't\tlU ~~"'h!l 
·\lX~~tlUft1~1'J'ClLL"ucy~1lu~tl~l'l'l'l~LL~ntJh-31~~~1-3~flll'lfl1~ tl'ialfhJ'J'LLn1~m1L1aullX 

fttlfl'fll«tl~ riu fll'l1~iJitl-3 01 nJtl~q L4au ttltunwu'Vl t:itJUflltl~~'l L~tlfllpJ uuu "1~1~fl1!1 «n~ru~~ 
qft.flu'\~~tl-3ilLr~11~\fLLfl::Lfitlntlth~L~~"=•~~~=u11tllfrium,Li!Ju'!ltl-3qr1au ~1tltl1~~::u~ 
flltl~m~tlf'ttllfh~nuitlti1::Ltl'Vl~u1 L~tl'lfLnl'lmtL1aufl~n4-3~1n4u 

ln~N::'!Itl-3 flltl~~'l L~tlR'l'l m'l'fttlU · ~::~~ !Ku~1 nu'Vl C1!11J. Ll'l!l n11'Vll'lfttlU ~ C1!luritlu 

11i'lM1~ft1~17Clfl1~1'~qtiT::ft-3.rl~ u«'l~1tl 1,.j "'1il fll'l1~ t\1~17flll-3nfh'l LL~l'l-311 ~ L1auilfll'l1~ 

Vl41::t\1~1'J'Cl L!au'b"u'Vl.!tl 'ltl u.!"'1ti~il fll'l1~~Tltl~1tl ti~ ~~~,~~!Ktl~ 011 ~ L!au~::!Ktl-3 
L4!1uuYIL1auJu Ll'l!ILfltln,Gtl~rh~ul'l1~tlth~L~~1::t\~~"'J'tlufllq~1'~qti7::ft~.rvi.Y-31~ ultl~ 
LhJur4!1u~u~uu'VlL4au1iuu«'l ~::ilm'l"Vll'l~tlUL~tl~~1 qL4au~1~1111L4!1ufMu~1~1'~q .. 
tl ,~ft-3f4'uu~1tl 'W 

II-3Ju n1'J'U1flltl~V.'l L~tlf~111\'l'lm'J'~tlUL~tlU1~1lfriu~ L1au Li'lun11\f~ LftSjtlu 

~il-3QfttlUri1fl'-3~tlUtl~lufur4!1u ufl::ilm'l't1Dft~~ufi'J'~\411~~L1auriuflli~~tlu 
2. fi'IIJ.IoM'1Lfl'llt,r'111n1fti'IIU {Computer- Aided or Assisted Instruction : 

CAl) .. 
f'l1'J'U1flltl~~'lL~tlf~1\fLiluflltl~~'lLr;Jtlf"'l'l!ILUn1'J'fttlUUU Li'lun11vhl\\'m'J' 

.. .. .r ... 'IJt - f:..! ,: ~ '"'·tiL'J'!IUf'l1'J'fttlU~fll'l1~\4~1!1~1n'!IU 'll-3f'l1f~tlU L"llfiltl~Tl'lL~tl "D'l!IU~1~1'J'Cl~f'l11fttlUYI~ !) 

ft~~utfriu1~\4~1~ ~ L!auriu Lfll1tl~flltl~~'l L~tlf L\4 Sjtluriu ~1 ~ L!autl~riu qt\tlul u~tl-3 L!autl n ;i 

Ltttl-3~1n flltl~~'l L!Jltlfilfll'l1~~1~1'J'Cl LifUftl~fl\41tl1 l'lPi-li-3 LLfl::i'lfll'l11J LnL Un11tlf~~'lfl ~fl L~tl 
' If I 

u1tlf1nu~"~ utln~1nUflltl~~'lL~tlfluu~,uu~Lf4a-3LL"~=fuftl~fl\41tl1l'lPi1ft~lufl'n~ru::.Y'l 

t1n~'J'Lf4!1-3tlth~L;I!I'l ti'-3ft1~1'J'Cl~tlUftl~fl\41tf"4l'lPi1i~\UL,-31l1Tlf'lf1~n 1l1Tlti~ 1l1TlLfll~tlUL\4'l 

1'l~.i-3iftULLfl~L~!I-3tl1::ntlU ~fttlU~-3~1~11ClU1ftl~fl\4Ttl1l'lPi1t~,j1-31LULdtl\41"11tl~U'Vlr1!1ULL.! 
j'::\l'lffl U1~14fl'ln1fLU'J'::uum'l'L1!1um'J't\fiULUU1l'lt\1L1~\41fiLUU "Packet" 'l~ \41fl LUU1l'lPi1 

i-1L1a n~1 tti'J'LLn'J'~ "Program" ~fttlU~::~tl~~1-11J'Vl L1au,rufl~LULfll1fl~flltl~~ 'l L~tlf Ll'l!ltl1Ktl 

LLU'lrl'l'l~~l'l~1nVIq~{jn1'J'L·tl~LtJ~'J'~\4~1~~-1Lfirium'J'~tl1J~UtN n1'J'tltlf'lLLUUPl1i-3~~~~~1n 

f'l1'J'L~-1LJ1uri~LftJU ti'J'::Lilumnltl1Jt\Utl-1'Jitl-3~L!!IU \lXffl~fllftlUf'lfl1JL~tln1'J'LM~LLNLLfl::L«Q' 
C1!JULfl~ n ~-1 L~1fl11f1J .!tl1 Ltl Utl n~1 nQflltl~V.'l L~tl ffi-1il fll'l1~ft1~1'J'Cl L Un1f~tl1Jt\Utl-3.!tlffl~fl~ 
~ Liau~tlu~f 1'ltl'l~uVfuVI ·~ Li]um1"11'lta~;~ uN'llX uri~ L'1autl ~ ~fltll'l L'l fl1 LLft~m1L1tJun~'J' 
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• 

I 
t\tlU il'l !J 1h PI tl J.l~ 'l Ll'ltl fSJ1 t f L ~!I LiJ U LPiitt·dj,tl 'Ji'l !J lu n 17.,!1 uil ~~lt~ ;:~Jl' nQ!JJJ" f1~t1Q 2 

' X. "I nl ~,I i • , '"n~cu~~"'·w1l'I~U . ... 1 . . . . .. · · · 

1. lnvtllt~l'UIIIf4 (Lin•r prog~m) . . 

UYI ihlu~ftfl~ll'mt,ll\'!l"N1tll ~~~~n 1nlfl~~ll'ICllil'nltClltft1KI\I~~ 3 

i 

1. LiJU~'VI L1!JU~.!~tt~U~171~31U'Itl~'VIq~a ~17L1!JUfUfi::n1tLft1SJ LLN 

r ( Based., on a Theory of Learning ~nd Re+foryement} ~~"t~LlluluPI'l'lJ.I~tl Ldtt~~ tfSJtfutf,.u 

1 ,.~,..~1~fu ( Stap) ~1~1 •.. 1 ·. . 

2. LiluuY~ Cf!Jul~mtreuft.u~~t,~rh~u"l.n\\' (A constructed Type <>f 

r Response) , i. I . :. . 
3. LilumtCf!JU"t1nU'VI rf!Ju~Cftlufl~ttth~~ttLdfl~ (Straight Path)·~~ 

... k ., 1t-
L1!JU"t::,,e~;ji'II'I1J.IfJnii'ul'ltlU "'n~'VJnLMfJ.I ( FraflleS ) 

2. rnvc=.,,., <s""nchrg program> . · 

u'VI L1!Ju ~ "',~'w;~·cu~ft,,,,~il u u'ln1t"f,~~il ~cui nttcu~i,~cyefJ 3 
. .: i > 

, tlt::n11 tK~u . 1 . .. . . . :· . 

1. UVI Cfm~~U1 L"Ufl'Q~!JU "t~~fl~ilPI'l1J.I.,.IJ,{ui'ltt~fUfltlun~1~1 
L-nt1~n1tCf!Ju,.uuVICf!Julutfn~cu~d UJt,i~e"uut1n31U11tN'VIqttD'Itt~n1teftlufuft~YlqltD 

· "tl~n17LMJ.ILL~t,!Jf!N li i· 
2. U'VI L1!J1.ul'n;l~).Jl~n1r"eu Lil uuuu Lien flttU {Multiple- choice 

; Response ) utt::"t::iluuu'!ltt~n17ftUtl~.flf)1J U1tlue\11!1~ . . . 
1 ',. -1~ 

3. LiluuVJCf!Ju~ilt~11 ~(~fi~tKu t~LiJu~Q!JSJlun'lt"f~~i'lt~ it'I!Jtfflll.V 

iln1tL1!J~t\1tKufttPI'l1SJtlfl!J t~e11f!JPi111 u'I~~Qef!Judlu~ncwrr ~1Qef!Jufltturi1n1SJ'Itt~u'VI 
l L4!1u'WQn~e~"'~Qnl~llVfttPI'l1SJtlfltl.~~N1 ~~1Quf.luflflUQnft1SJ17neftluPie,..ref1SJU'VIL1f.lu 
l ~~ tK~Juq CftJutt'l"t"t::lre~lreunfl'u\\J~~a.t ~-t9fuefJ,.u Pl'l1SJ"1SJ17tl'!I~J1''lf\hluLtt~ 

' c · : "t1nfl'nttcu~'!ltt~u'VICfti'Ui~' 2 ~cu~~"fl~luL~"h~~~~ttSJM'lLflflfL~tl~1!JllV~Lftlu 
~,,_,,,.n Cf!Ju\li'P~1SJPI'l1SJft1SJ17tl'!ltt~ll\utl' t~uVI Lff.lu~~ 2tl'nttcu:d!T~«'1SJ.17tltltlnui.Juu'VI 

' · ~~'~"fluflutt~"tl~Cf!Ju\IK,..tt1!Jp!Li1Ju~ !J,.u 'lA'wi 
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• 

1. n'lttlfiU ( Tutorial Instruction ) 

Lih.IUVI L!tJu L un 11'lft\tlUfU ~·\.131U-tltl~O'l fLfrttlJ.J~ 'l L~tl f'1i'lU L U 01 1t\tl\.l ~ 
Lt\UtlUVI L7fJULU%U LLUUUVI L!tJut\'m:tN:ttl111 .. ·~t\1J.J'l1t1LffttlUVfYJ Ot\1'111~'111 U VlL7fJULUn11 

fttlU~:LftUtlftl~~LrluLdtl\41!JtlfJ1.!tlqCf!lu~blttJ11tldtlrt'l'lJ.J n1-., L~fJ~ 'VI1tl~~\4J.JL'l1'lJ.JrlUL~tl 
'llXq L!tJu~tlu fli1 mJ.J .-3q L!tJu~:t\1J.J'l1tlVIMU~flli'tlunimiuVi'lum1~tlutluQn'V11tl il" fli1l~ 
-Jitl~U~ L!tJu~:;'l«ltl 01~ q L1tJutll ~tlUL \4~ n'l ~tl u Q n fli'ltf-3-t~tl~UVI CftJu~:;'llX q L!tJUl'i'l LUUO'l' 

CftJULUUVI L!tJu.!tl ttl u.! n1\41 n6-3fltlU il"tl~~ n "11'lUfli1K~'luLrt1tl~fltl J.J~'l L~tlf~:;4' L'l 011Ltl-3 

t .. tJ~:Lt\Utl L dtl \41 L~flVIUVI'lU L ,X~ L!tJutlf i!tJUL 'VI~~un ~1 q i!tJu1iu~:;~tl U ~1 t11 J.Jt~ Q n ~tl ~ ut\''l 

~~tlXqGm~'l~LJtJutuuVIL!tJuL'VI~.!tlttl K~1iu uVIL!tJu~'lfrttlJ.J~'lL~tlf'1i'ltJn'l1fttlu'luft'n~cu:d 
~:;Lri\.IUVI L!!Ju~ L'VIJ.J 1:ftJ.J L Un11LftUtl Ldtl\41~ L~tl'l nUftl L 'ti~~T-3 LfJtl n'lfL!tJUfVI'l~ ~"'\.In!) LON-rf 

'VI1tlVI'l~~~1\.l~fin1fLL"'tftlJ'V11 

2. n'lt1n'lf,. ( Drills and Practice ) 

UVI i!tJuU~:; Lil\.lftl~ C.'V11'8'1J ,_ ~1~~~iJ 01 fU 1 Lt\\.ltl L dfl\41 L ~ fil'l1J.J f.!tl q i!tJuritl\.1 

t"tJ~:;t~ fli1 C11J.J'V11tliJ CIJ'VI1~~" L~tlOJ.J1~'lOO'lfflfl n LLUUJ.J1 t"tJ L'tl..,'l:; 011Lftl.ltlr'h C11J.J'VI1tl Ldtl 

\41UUU~11 L~tlt1Xqi!fJU~tlUUt\''lii~1~tlUQO~tl~L~fln'lf~1'l~fttlUiiu!iu'V11tlLLnl-t~LLft:Yf~tlJ.JL~ 
. ~ 

~1 mil\41tlil CIJ\41 t 1X q LW\.I~tlu .!fl ttl~ n ~un~1 q L4tJu~:t\1J.J'l1tl~tlU ~1 t11J.J'VI1tlil CIJ'VI1UU~u~-3 

1:1Ku~u1Vftl t~ 
n'lfLfrltlJ.J~'l L~flfL'f1tl mitJn~,_ q L!!Ju~1 Lrl\.l~~:;~fl~jj l'l'l1J.Jf'V11tl fl'l1J.J L 4f1 L~ L~!J'l 

nu ~~JuLr!Utl!J'l~ ~J.J'l rifl\.1 ~-3~:;t\1J.J1 1Cl~tlU~'l C11J.J,.1tl uniJ CIJ'VI'l Ll\ tti1LLOfJ.JUVI LftJ\.IL \.1011 
I! 

1Jn~"ilft1J.J11ml1J.J1tft~u'VIft'ltl1ft'l-t~1'i'll1 L'11u 'i'll'l1iVltl1rl'lft~f 'i'II11Ji4rl1ft~f ~'111tl1:~ 

f'l1ft~f'i'II11'1N~rl1ft~f uc.:'i'll'ln1Wl.!'l~ti1:LV1rl LilU~\.1 

3. ta1Un'ltW<41tafl4 ( Simulation ) 

tuztl UUU-Jitl~ft mun11tU~1 ftfl~,r\.1 LU\.I~fi 011(" n~ n11J.J~tn« L;i ll~ nun u fl'l'l J.J 

LUUiliJT~J.J1 tlX q L4tJutll~ n~'l ·~ Lrlun11LU "ttl rnft 'l~qL7uut~iJ.J aft'VI1tlYfU L ~\.I ft t11Un11nl"~il 
d'lUt'l«1fJ-Jitl'lft Cl1U01ftU~1.:t Lf1tl Lr!Un 11L'itJUf'V11tl'tl n~ n~:;tlft"'tJ'W ~tl'l L ~fJ.:t.rill 'VI 'ttl LafJ.:tU 

tl1:J.J 1 cu Lu urh t f, 1u J.J 1 nun itl LLu -t~tl -lftl~ tt'VI1fl'1J"' ri 1l-3'11tl..:Ju VI L7tJuft m un 1 ,nr ~1fttl-3~:; 
l 

tl7:nf.IU ll'llln1' Lft'Utl fl'l1J.Jfftl~ft 011LL u:u1 L~f.J'l nu fl'l1J.JfLLft:\i n~:; m11lntlnu"'ii L~tl 'l~ LO L'l 
l,. J 

'· 
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I 
I 
I " 

fll'l'UJ"i1U1(\ILLf'::rt'l1J.Ifllfttl-3Ufllft'll~\IVI~Utl~lltllt::U.!,JmiJuft'lU1 '4'f1tf)aJ\i'~)4JJ~ft1~ '11~114t 

~::LiluuVIL!!J~!ltlfJUVI7ntl~ L"'lu tt.J,-u.nta.~~ifif'l (demonstration) Lil~u 
. 4. ~nanfttm1fti'IU ( lnstru~ional Game) 

Lilun1nhuV1,1!Ju~lf\uni
1 

7Lf!JUn'ltfttl\UJ'lU7::fJml'l'ltfr:hu'lML!!JuluL~ttl-3 
LnJJ ~ Qtl-34t1 ~ LOJ.i Li!UOI!t0f1J.J~ft1JJ"l~C'I 0 ~uu.n_;Lf1\~~t~L1!1UL'ItLO~fll'l1J.!tl!J~ L1!1~fl~~~ 
LnJJ!J-3"'I'lmf4JJutt!J1mflli'ltn17Lmuf1Jt~~ Lft~ui!IJiu Ln~n,,.u.1i-3fW'l1!JiuK'l~Lt!JuLtl-3 , •~!J-3 

~n t \\' ~ Lf!J uil fll'l1JJ ~ul'ltl~ L~JJtl ftlmJtiiJI~-3um1!Ju\uln1tN::LnJJ Lift~ 017~tl u~~t::r~« 1tJr~fi.ari u 

fl'n~N::t.JVIL1!JUU1JlJ~{l1U01fN .. 1ftt)lo):ufl1::aL~n•h~.,.U~01tL~JJ1.JVl1J'lVl1J~il~u~fULofhlt.J ~ 
(;!Ju ~1JJ 1 tn Ln "m7L!m-!f1Jtl~n.n inN¥: u~ urn.IIJitl-3nuu nt::1J'l\.J01t iflluft"llfttl~~~n1t:: 
.t1-31 LiluiA'u 

1 

. ., ~ ~: 

5. n1tfiiU,..\J ( Discovery ) 
I 

017LWUIA'?!Jfl'n1ttu::riil7A'+u ,liJu151n1t~'"l::t\\'~LhJut~!ittln1~~,zLf!Juf4t1n 
th·::~tJ011rU'!Itl~~(;!JULtl-3JJ10~~" tlltlftl fl""1fl1"~1f~t.JVllftJULULfll1fs~li!tlSJff'lLI'Itlf 4ii::L~Utl 
ift\1'411'1t~L1!Juurrt'!l ~~Lf!Ju~~t::u~if'V\'1 lnlttut.J\tl~il"c.tl~Qn tun'lftltlnLL\JtJ-t~tmm,. 
of"t::uu LofhJJ1'il'l!J tuftl~fl\41tl1~~"ti<OIJI ~t.J?tLf!JtlLUU1ljtl-tflltlJ.Iff'lLI'Itlf-t::\'ltf~J.iftUri~Lf!JU 
L~tl'JI'l!Jl'lt~Lf!JU~'1JJ11'ClA'UM1.J -tul!KftftttJ ~~~~~ 

a: n1t~nuq~1 ( Problem - SolVing ) 

PI~ J.iff'l LPltl ~U1JJ1L flun1 urYtl (\1\41 -t::LilULfll'ftl~"'l'l!J \'It~ Lf!IUt.J ,.,..~-ti n1t:: 

lun11'LL"'ift\j\41 t"!JLfll1tl~flltlJJYfi)Lfltlf-td~ ftl~ft~~LmUt'JtlULf1JJ1 Lf111tl~flltliJYf'lLMf-t::ti1 
m1'~1U'ltuftl~n1iu u.r.::.f~n1,.a~~~~!J1n i!tlfuft~u inltcu::IJitl~flltlJ.Jfl'lL~'~tlfll~~t::dluftlJ.in 
\41tl1"ri1i~~~~tlul~A'L;I!Jul~ L~tl"JJ1!JNqL ullfur'hlt\lt111 Ltlumtl'lt~Lf!Jullitlntu~A'1un11'~" 

11'1Un11'"'"~ul'"l )
1 

r , . flltl~ff'lLPltlfiiY11J1lffll:'lf.l .. Un1ffttlU Li!Un1tLflUn1rl'llfll'l1J.ifJtN~L4!JuLvftl 
7. n1nll'lti'II\J ( Tests ) ~, 

• .I 
1l~W'IUfut.Jt-2'JN~1MIJitl~lJVli1tJU 01';~f.lU UUliJVIII«'tltJfK'lLtl~LLftZ6~"'I'l!JL'ItqfttlUi:lfll'l"'JJlftnVl 

Lilu~ft 1'::.._1 n n"'f~nJl' "Vl1~1A'1UO!) Lf)N'tf Lfi~'l rl1.J011Vl"fttl1JflOif'l!J Utl 04il1 nQ tt.J 1LL01'JJ 

flltlJJYi'l LPltlf6-3,..::ft1JJ11'tl"'l'l!Jlt.IJtJuu.t.Jn~n m~fttl\J,1M::uiJLri1~ilin1tcu::t.Jt\l'!J\4MJ~1tl1JJ 
,...1nuV1 L1!Ju JJ1 Lilun17Vl"fttltJ~ilun«JJ" l1'::1411~r~eJJfl'lLfltlfriu ~L1!Ju ;-§«'~,~ful'lt Ln" 
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fll'l11-Jll'lt\UL"t)J10011~"t::ot::~u ~'lYI'ltl liit«qiftt~~'!tJ(~fuo'ltYI~t\ttU "t::U1fll'l1)Jffll'l1).1 

ft1JJ'l1fi)J'l tflumt.,tlUtt!h~ L~,.,~ 

~.,.1,.1htl~t1la.~~.,~"'~tLu-,,.n,.,RnVl , 
LdttU1fltl)JW'lL"tlfLf'lJJ'l tflu'l~017~0tt1 un LYifll tuttti!O'l7~ 0171 til L~-.3 L"'U11 

flltl ).If\? Lfltl fij fll '111-lft 'lJ.I'l'ftl~"t::U'l 1-11 L f Lilu Lfll1tl~i.1tt t U01 f~"t::t,.Y q LffJU LO ~ 01 7Lft1Uf'll 

L\4i3tl~rt.J Lfll1f.~ilt!U1 ll1tufOtlll'l'W11fl~ Lfll1'fl-lflltl3J;;') ~"tfilijttJ LLUU11tl~n'lN1 LftUtl Ldtl\41 til~ 
(L1t~uttt,,.,,,a~u'I.AA''ltJ"uLtl-.3LLfl::ijo,nJn«,.,~uif'lJJnu o1t~~"tlt::\411~(ftttunu(L1t~u 

\41tl;l""ttnu1::\411-.3(L1tlunu( tftJu ~~7'ltJ1.l """ LLft::Liluo~,., o11'1l1 Lfllltt~flltl,.,;;'l LIJitlh.n4'~t t « 

ft'l)J'lfa,ttJJLtJ~LLtt::itlft'lt;lll.itlnutA' L71CftJo11 "Lfllfll1i'lf.l" (Network) .Liluo'l7U1Lfllifl~ 
flltlJJfi'lLIIflf~-.3~ 2 Lfll'!tt~ JJ'l(ll'l'l~LfUYI'l-.3L,tlJJ,jtlLf'lll'ltJOU th\4fuLflU017Lfll~tlU 
V'ltJftl~ft li1'b4qL1tluft1JJ17atf"tlJJW'lLMfLL,jfl::fllufuLLfl::d~ftl~ft7::\41'l~nu'I.Aft::ll'lO t~tJ-.:: 

ij'!lu!fntt'l-.3~ij u•i'4tl~flltl)JW'l LIJitlfd'l\llfu(~ L~Uftl~ft ~ft::fll'lU ~)Jftl~ft CftJ o11 "File Server" ·~ 
"t::LilU,~'f'lJJ'I::\411~flfll'ltJOU 017(~Lfllfll1i'ltJfln11'N::;iilo'l7MYJUrltlUf1~~1 L\41-l'l::ft'l\llfU~ 
"t::1hJJ'llflu'l~017~01t'l LilU1i1tJ~1ULUUlL'lNiu~•hri~ \41flL1l'W1::~ L1iU iu~tuulL'lNLN 
LffJU 1-1\ll'l~YifJ'litJ ft Cl1UU017~ 01:t'l~U1 Lrluliu 7::1.JU 017(IIO'l7L,tl1-1Ltl~ LilULfll1tl1i'ltJLU 

imtcu...;lL71L1tlo11 "Local Area Network" ( LAN ) 

01MII7::uu Lf~fll1i'ltJ \41-l'ltl~-3 mr(~'l'N kfYYI1'"'1\4ru L~tl tflun17LI'I~tlUV1tJftl 
· ~ft\4ft1i'l'i'lf.Qil1tJtuLr~'fll111tJ .;ailmf(llfl~ 2 pJ uw Rt 

1. ("'LLUUIJI'ltl,r'l ( nonswitched ) 

LiJun17-t'11t14'il 017Ltl~ft1tJL,tl)J L~tl LiJuLfUYI1~LU017d~ftl~ft"t1 n Lfllltl~ 
~LAlli ..1 .. ..1 • 

flltlJJM'lLMnlU1YI'Wilo1tLI'ItttluihtJ\41tl LUMJULLtltt-3 

2. (~LLUULUitJuLLUft~·( switched) 

LiJuo 11-t'11 t« LI'UYI'l-3 L'tlJJLtJ-1tumtd-3ftl~ft7::\411~ Lfll1tl-1flltlJJW'l Ll'ltlf~tffu 
ftl ~ ttfi't,;'l'l~ 1'11 t1 .t''l n 1 nJ'l\41 tftJ ~ fl\4ftl111 ri1tf~"t:: Q nr~ 'lU 'l 1-1 n 1 7L f ft1 tiL u u•11tl!'-'l tJ 

(network line control) Liifl-3"t1 n n'ltUl\41nfl~ft~d·Uf1\tltu.LfuYI1-3;l ~,jtl OU\4ft1t11 ,;., LLl!t\J-3 

ET201ltJ'- .. ·~ ... :: . 

I ,. 

447 
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. I 

,,;;t>,;,~"t>IJi'l~ LJ~t>fLii~~n nll11lJIMi< mrli,:Lhft>Jdft~1<1ri<!!'hch~nt>~ \tl\1~ 
ru"ltn::uUt'lflJJ~'lLI'Iflf IK-31ium7~"tt.,1JJ1 n~tl~11riu'llilu1tUUt'ltlJJ~'lLfltlfUfi"tt:~ti~tl'lt!J 
Lflifl-liltl LLflt~ tl n1'N~1-31 Llf LLri U'l"fl-lflltl ~'l Ll'lflf11fl-3 ~t4-l LLfltLt'l'ffl-lf'ltllJ~ 'l LJifl f11fll3qf'u 

~tl m·nl"n11L~flJJ~tl1t,..~1-l Lflifl-lfllflJJW'l LJI f 1"'htf~7::,..~1-l Lfll1t-lt'ltlJJ~'l Ll'ltlf Utlfl11nUul'l 

0114' l'l1tUU ~ ... tL~ Ln 111 n 11~!1~1 1riu'l!Kfi"':: Utl~ riU'DUIPI,..1flt11t LllVI"lltl~tl~'J LLflt~tl n1tUIJi1-21 

IK'lf.l 

n114'l'ILfll1fl'li1!JfllflJJ~'lLJiflf v'h · Ln"n11JiiPI~tlaflto11riU~'3111tlLU,..U'l!J-l1U,..1flriU 
,..U'lf.J-l1U~U1 LUULULif~tl'l'ln LLflt1~1'1 Ll'l ~ nf-lYhL ~ Lnl'IU1tt!J'DU1Un17ti1UVItl l'l LLflt LLfl n 

Ltl;m.l'fifl~ fl f.u 'lll tl'lf.l L 1l'Yi1 ::VI1-l A'1un17~ n. ~1JJ11Cl~"t:: LLfl n Lti~!JUoffl~flVI1-l~1wi 1-21 riu'l~ 
,..1fl~1JJ11n;Ju,..1ffl~fl~U1V11-llhumt~n 1~1Kfl-ln11li1"l~m7~n1!t1'!1!J1f.lfl-lrlfl'l1JJfL~JJ3-11n 
fu ~_, Cifl 'lll~1 Lilun11LI'I1f.l 3-1 fll'l1JJ~ JtlJJ~ ::~1'l 'ttl' n11~ n1!t1 "lu ,-::u uu1u1111Ji Ufl n"'1 nd 

~muum7~n1!t1~1-l1LUU1tLYifll if"t,uuiln 1L-lLr~1fl'II1!JLU1::UU LAN ~tha.niflun11L1f.JUn11 
.k ' 

~tlULLfltn11~n1!1'1riU3-11n'!IU 

n11U11tUU LAN JJ1LfLU~fl L'!JU L~tlL~~L1!JU~13-111nL1!Julf'l!JriU Lt'l'ffl\1 

flltl3-l~'l Ll'lflfVI LUU~tlnfl1-lLUn11Jil'l~tltl-lOU A'~-l1t,..~'l~fll%riuun L1f.JU un L1f.Juriuun L1~u ~, ... :: 
li1 "l ~ ~ L1f.luLn"' fl'l1JJ-t4-l'Yifl '"' iuil111~ L!!Ju " UL'Yi 11::uV1 L!f.Ju'l~ Q nflfl nLLUUJJ1 LtJutl!h.:J~ ~ n~.:J 
~L1f.JULtiLdfl,..U1f.JriUn11~tlULLUUL~JJ1 ~n 1tlf111flU iln11VI11U~fln11VIIPI"flULU%ULLUU~1-l1 
~flfl'Yi tf~ 1-21 ~_,, tut G!.lu,..1fl~li 1n11"tlu fl\1 L1!Ju ~ L;!JULLflt~~flU"1JJ11ClVI11~ ~flfl'Yi tltl 
'YiJflJJ1riU"'1nUU"'tl111'Yi (monito'r) ~~flU~ JJ11nL1!Jn'.ln11i!!JU'!Itl\l~i!!JULL~fltt'IUL~~Lt'l'ffl-3 
fllfl3-l~'l L~'~fl f'Dfl-l ~~flu t"f.J'lJ.l!Ktl\1 L~m'l~1L~ 11..1'.1~ Lfll1t-l-ufl~un L1!Ju li1 "l~m,.~tlu~1JJ11~~flu 
Li]u'ltl'llffl th-l1'l"' Ll'lfu utl n"'1 nU!i-t~1JJ1 nu~~ nffl~flm1li1-l1U"llfl-l ~ L!!Ju ,..;fl ~fl"llfl-ln11 
L1!JU"lltl\I~L1f.JU'!Itl-lLL~fltt'IUL~L~fltl1tLij~~fl. 1!J,..fl-l~tlLU , 

, fll'fl3-l~'lLI'Iflf,!uLi:JuLVIt'l tutflil~ !JL,..JJ ~ij LLN~-3L ... Uflt~1JJ17mJ1t'l'l13-I~UL"'~flq 
' . . 

L1~u'llf~" ~"uu1'uu~,::~1'lLf13-11iluV~u1 L~JJJJ1nfu tl'I!JL1l'Yi1::iu'Hn11~n1!t1 ~-3UL'Yi11t 
i . . ' . 

...; L• - X. -~ ""' ~ • .. I .. -flltlJJ'Yi'l Ll'l'fl•JJfll tu~JJUI'I LLfltt~01!ttutn Lfii~VI~ JJ11C1"tt"ltltl1U'l!J ~Ut'l'l1JJ~tl'l'l n 1111-21 ~U011L1f.JU 

n'il1~tlULLfltn11Uf,..11L~i:Jti1::1Yifill1~L~JJ 1nfu "t:at~u\lf~1flltlJJ;;'lLI'Iflf,iuLUULI'Iifl-3iltl~n 
; ·~ . ·.~ 

,b,"'~d'~~ s:l fll'l13-1~1JJ11n "l~ ~L',!lu'llf L~~m L1!Juflll L,..ilflunu Lr~1fl-lilflt11:: Lll .,~u1 ~" Lilu~tl 
~1,..fUL1of.JuLiflf'lf.JI'IULtl\l ~tlL1o!JUV11-3Lni' ~tl 1,_.ruluA'uffl"'~ ~flUi'nLU~!JUffl~i' Lilulfu 
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Utln-.10'l::UULrl1tl'll''lti~Lfn'l'1L1tl,_,t!NflO'i!tN:: LAN ~tfluifu~frtilri1~U"Ut\''l 
tr~!JL~W1::n1'l~"~tl~tlft11'n1!JLUtl~f'fn1'1 ft'lUO~'lU tr1i''VI 'lutf~i!!JU 'lu,_,~'l~'VI!J1fl!J ··UUU 

Lr11tl'!11!J'!U1"L~n 6~il'1::UtJ~L\4qjn~1'l::UU LAN ~tl '.fb.Ju MAN (metropolitan area network) 

.. ::itlULr11fl'!l1!lrltl,_,\;'lLJJtlf1JU1"L"'qj~rlftlUflq,_,ifu~~~~1tJft fi1Lntl \41tln1!JLU(-3~1'" L~1tl 
'll'ltJ"Iur~dLn"'m'~tlL'tl,.,,tl~"tl,.,i;'lLJJtlfuuu"'tl~au~f."!J1·Lr~1fl'!i'l!JL.fhiK'l!Jnu 

t::\J\Jt.,.H1i1fl~1,1111
1

bu\i (wide area netwprk) "WAN" . 

1::uu WAN Lilu1::uu u~1tl'!I1!J rltl,.,\;'l L"tlf'!U"' "'t~ q~,_,,n ·~n1!lLULPI1tl'!l1!l-.: 
th•::ntl·u'h.JiK'l!J Lfll1fl~1!JUUi.J LAN LLfl::UUtJ WAN tl~t'l,_,nu Lfll1fl'!i1!J'!tl~1::UtJ WAN ilifu~. 
'!fNLrl1tl'!i1!J~t\1,_,11Cll'l1tlUrlq,_,'t!K~~tJ7::L'VIriLLfl::~'ltfth LW11:7::1.J1.Jd"\::L.tl,_,~tln1.JLfll1fl'!i1!J~U 

..1 I 

L'VItlfL 'L!J~'VIL\\'Uln111'11tlU r~q,'ttJ~'l !ftn 

LL~LL~~1flltl~\;'lLlJltlf.t~LiluLfll1tl-3ijtl~ilffl~ilfll'l1,_,ft1,_,11Cltlti1-3L1iflJ11~ !itl~~-.:il 
ftl-i1nr~L"IIuL;imnu 

., ... 
1!1'811 

1. flltl,.,i;'l Ll'ltlfLi~uLfllifl~ijtl~ft~1~tl7::ft~n1'1N11 utlftn'l~s.l 4l::'ll'l!l L~,_,LLN~~t-. tu 

mTLhJuf\,YuriqLf!!u'tMI 

2. l'l'l1,_, t\ 1,_,11Cl'!ltl~~U'l!l fll'l1il-i1'!tl~ L1'11tl~rltl,_,i; 'l Llltlf 'll'l!J 'lun 11uuti n 1'1:: LL UU 

LLfl::wq;lnn~~1-31'!tl-3qrhJu't~ L~tlLflUn'l1'l1-3LLr.IUU~~utufufltl1LU . 
3. l'l'l1,.,ft1,.,17Cl tu m'lllir~ LiftJofi'tl~ft'!ltl-3 Lrl1tl-3 l11 'l\\'t\1,.,11ml1,_,1 tfl~uin~N:: 

'lltl-3017~ n~1 LUU11!J~" "fl 't!K Lilutltl1-3;1 t"'!Jft1,1'1Clri'l~UriUYl i!!Jut,Y unq i!!JULL~fl::flu LLfl:: 

LLft"~Uflfl'l1,.,n1'l~u1'l,YLi1u'ttll~uVI 
. . . ~ 

4. l'l'l1,t\1,1'1ClLU01'lLt\Utln17Lf~ LLt\-3 n1Wflita«u n'lWthtJ n1WLfllfltlUL~'l 

n1w~ ~r1t\'1!Jn 1'Vt 3 ij~ Jlfttl"-.u L~!J-3. Lilun 1'1L ~~"~~~ L~ijtlu"tl~ LLft::L'1 fll'l1~t\UL"t ~Lf!l~L\\' 
Ln"fl'l'l~tlmnLf!Juf l11LLutJ1Jnt.ir~ ~1tll11n-.n,_,.,.,~,-31Lilu~u 

5. Lilumrd'l!J'!!J1!J;jrlfll'l1,_,t\1~1'1Cl'!~-3~fttlULUn11fl'l1.Jf2~qL1!Ju'tli'tnt\;l"' L~~-3 
,10Lfl'ftNft1,1'ltlU1~ftl~ft'ttlf~1!JUfl::ft::r~'lnLUn'lnl1tltln~1Lf r 
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I ..I 
6. (m~tNt'llfNLtJtunnaJ~ Li!J VI t,;rt'l12J Li:IUft'lU,r'l.ttl ~iff.l't.l Lii1J011-Ji'l!JL\l~ 

LftJu~ L1tJu'tlif1141tl L1tJu't2JliuL~tl't.lft ~2J1 n ft':l2J11t'l iftJuttltJJI12Jfll'l12Jft1JJ1nttl~"u t~v 
' . li ' 

"::~'lntlth~'t,.,'nm'~ t~'t2.llftl~tl'ltJ~uLiJ~"tl ~1mJJil,. 
7. ilt~t,uui11~~1i~ft1L""v.Jttl fl!LflUn11ftfl~tJVICf!JuLii\.tft10\.tft'1!JU'lO«ut~ 

-~· ' ' 

1. Lrt1tl~flltl2J~'l L1J1tlfLlJ.Iit11 '1ft~ft~ ·~ft12J'lfn4f~\.t'l2J'1Liiff J1'12J u~n'11U1 
flltl2Jfi'l Lfltlf2J'1 Lfl't.lftn'l't.l~ OWl "'::lftl~""''l1 '1 ~~fll'l'1w4'1 Li:IUJI'l2JtfO~N::PI'l'1iJ41 Lil't.I-JJtl~~'lU 
~tf .,) .. 

2. ~lJflll11\.tftl~f-u1~fll'liilfr~ 12J·L.1L,LULfiiNft~1~'11tl~Lfll1tNf'ltlJJYi'lLJit1ftuu.t 
fltLfll1tl~~~fll'ltltl02J1 Lrf11::LULLJift::tu"'tJlll 12Jttl2J11n~UJI0~1~,.'t.l 

3. Lf'l1tl~f'ltl2Jfi'l Lfltlf!T~'II1"f'l'l 2J LilUJJ'l fi1'31UL;I!J'lrru ~-.::1tldlJL't.ln11lh 'ttltf 
., 

~1ut,;tnl'lfll'l12Jfllfltl~,r'l ·· :., . . ·· · 

4. Lfll1'fl~;jtl Lfft~'l~lJYI Lf!Jfl ~Jj ,,UU~~ttil Lf'l1ti~~tlftfl~ L~2JJ.J1nfuut'4::ilf1J Nl'l'lrf 
. . . 

'~ LL.tti'~tflll1'flu1JJ'lftfl~l'ltlu4h~!J'ln ilPI1'1JJ ufflu'~ ~n«~!T~ilYtfll'1,~fl~ · 

5. ~f,::Lil't.l~tltlnutJutJ'tlm JJuf!LhlufuLtl~ 'Ll'u'lli11Lilu~1ul'ltluofh~,..,rn~,:: 
IA'tl~tl1K!J~~fll'l12Jft12J'11n L'lft'l ft~ifC\IC\I~Lij th~2J10 ~~Li:l't.ln'11L~WI'l'l::'lltl~~fttlUJJ'lnfu 

6. lJVILf!JUf'ltlJJ'W'lLfltlfLiiU1,j 1i~~QOtltlOLLlJlJ2J'lL~fl'l~\.H~'1 LLfltLi:l't.lt\'liftJf't.l 

fltl't.IL't.ln11fttl't.ll'l12J~4fl'l'l1~Ltl1H QLft.i!d:.M'l JltlfLiluLf'l'!tJ~iltl-i'l!JfttlU ~~'12Jft1~11n'll.'l!JL't.ln11 
\i.uu1fl'l2JM12J ~"'"'l~ftnlf-ntl~~ Lf!Ju'fl· 

7. qif!JUlJ 'l~f'IUtl'l'I\,::L)Jftltl L !JUlULti1U012J~ Lf!JUJI'12JfUJitlU Li:IU~~ L,; LiiU 

~tl""" tum7rufutt::Lf!luf 

1 8. 0'11ftfl~lJYILflJ't.IL't.ILf'l~4f'ltl 'l~tlf fi~11'1~ftltlnuutJttJ:unf2J~ilfiJW1l1rf 

Lfll1fl•ih!Jt11ntl INTERNET ·· . 

r· n'11L1!JU011fttl't.ILUfl;IJI~~~f(f ULi:IUf!IU!fOft'l~·~if,,uutlfLtJt(!J't.I2J'1Li:luQLf!J't.l 
. . 

Li:loUft1KC1Jl'l'1JJnf::111IUC1JqJ;\1u!ut14aJ't('l·u tf•tludlufr~tl!J.a1u'l!Jf'l'li2Jfttl'l'lntufJn11i:1u 
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L~tl t\l~ L1tJuiJnq~-3,"~-3\UJ1tJ IK-3,!u itJ LL1.Jutun1tL1tJum1~tiU~-3iltJ11LU~tJuutJ fN Lt'ltl 

L 1lfi1:trt<t,uu 1~il m 1LU~vum.J ~-3'V11-3~ 1ULfl "t u Lfl~ LLrtiil m1~ JJJJU1 Li~ufl!l1-3~-3 LLfl:1'l"' LT'l'-J1 n 

t<tuil ~ L~tl 'l"ll1 C1J'-'1t~un'l"D1 n11Ji1-311~\l~ n ,r,tl-3n11Lrl~vuutJ "'~d~ 1 "~ n,t'"JJt~-3<fl'tl~fl~1'l~11'" 
(Information Age) ~-3LiiU\4U'V11~~"':u1 Lflf'l LULfl~'!ltl-3<f!'8~fl"ll1'l~11'-J1U1:~nPJ1rlum1Lhlum1 

~t~ut\l Ln "'tJ 1:Lt1"Du L Vi11:~~1<~t:tl~ d'lut"'-'1t1~'-Jt"uutfl n~1'-J11Cl~<~t:ii "Jitl~tl~1 1ft1~"' 
,j 1-31 \~li-3 Lil untj '-J\41!1 ft'lUIK'l '111 'l ft11'ftl~ flft1JJ1 1Cl fu{"t1 n LL ,.,.~~1~1 t~truii LLfl:11f~'lVJ n~ '-J 

Lfln~~1~ft-3'-'1tl~rut<t:::t~~.i1LL1.tU~'-'1tlt:tJ:f11-3~,..1~Lnfl'!IU1"t"n'mJ ut~n<~t1nO!i'-3~1'-J1tatJ!j 
i'-Jli'uiriu\tii'W11 ~ ~vuriu ~~vu ~ ~vuriu ~'~i ~ Lhluri\JtJfl LWULii'fl!l1-3f" Lt<tUL\otiltlu, ru:(;vu 

1 '1 " ... ..1.... .I • I ... .. 11.1 .1"1 • I ... I It. I • ... .. 
tl~ LU,.tl-3 Lt!JU'VIJJ flli~tlUtl._,PI13Ju nPJ t:tJ:YI1-3"t-3 Li-1 LuU~u~11f'ltln Pltl LlJ n1 1'U1 Lf'lttl-3'-Jtl 

ilLflnYJttJilni'-J1tfnun1t~vun1t~tiU~1'-J11'ClY'htllm:::u'lun11~tJum1'~tluiltlt:JYJfin1Vi~-3 

(uLLfl:t'll'l Lt'l ~-3 Lilu~ n'lfi,.d-3~~1'-J11'ClU 1':\ot!TIIflmmrw tu\4fl1ll11i'1u\&11 ~-3f'IULL~:Pi1 t.r;"'u 

... J! .!' - .£ .1"1 .. ... ... ..Ill .!' 0 ... • ... 

n 1 1t'ltl ~ 1 htl~fl P'l'l!J f'lti'-JVi 'l LP1tl1"t: Lu ,_.fl1-3 Lfltl ntln fl1~1.tU-3'Vl LP'IU 1 LfiiTtl-3'-Jtl 

tlLftnYI1tlilni'-J1tlt:~niJ11fl\lLnt'l~ntlll1Vi~~~t'ILUn11'~!JUn1t~flU LLfl:U-3~1'-J1tClLUI'ILtln1~t\l 

n11~!JUn11~tlU'!Itl-3~~!JULU1:11ul'i1-31~1'-J'\1'ClLnJUftuLdtl\41'l'II1~1~1Lif LL~:n11~tl~1tYI1-3 
f'ltl'-J~'l LPitlflli'fum1~1JJJU1"t1 nn11iil'l Jiflt:l.t~1~Lf'litJ~Jltl Lf'l1tl-3'-J1 LiiUf:tJtJ Lf'l1tJ'Ii1!.1 ~-3'Vi1 L \l 
'I .!' ~ ... .!' ... 0 't.l' k . ..: .r .. ... ..1 
LUP'I1U011rJ nl:t11.t1tl P'I1Un11 Lf!JUn 11~tlU~1'-J 1 ttl YJ1, LP'I n· J1-3, '11-3 LVi'-J '!JU LLfl :!J-3'-JlJYI tJ 1YI fl 

d1~ ClJ1,jtJ t U'l-3mt~u,~n'-J1 ~'-J1!J L'llu tu'l-3mt~1n<~t tulf1u'lflt11 rl1ftllft ulf1umtLLViYI!fLLfl: 

~1U~IJ1ft1\4n11'-J LilurJfu 

tui1 f'l.rl. 1973 Dr. Robert Kahn 11ffll'lfltl-3litl'-J1':lJ1Jf'ltl'-J~'lLIJltlfll1!JLii'nT:fl1'l-3 

nfi1L\4'-J~'-'fltl L'-Jln1L4i11f'l!Jnu L1!Jn~1 "ARPANET" (Advance Research Project 

Administration Network) t"uii1'P~qtJ?:t'l-3PlL~tlt.rii"'l'ltlntJun'l'iu~tl~tunt~-3lin ftmuu,j1~1 
LLfl:'-J\411J'Vltl1fl!J 

tui1 fll.fll. 1984 ARPANET \&lfijnLLti~Lilu 2,~fl1tl"Jh!J ~tl ARPANET ft1\4ftJ-31U'l'iu 

LLfl:li'JJJJU1ritJ MILNET ft1\4ruLf'l1tJ'Ji1!J'!Itl-3ntl-3li'Vi 

tui1 fll.f'l. 1986 NSF (The National Science Foundation) tn1XVJUftUtJt'l~un~~ 
... I ., ... .I.£ ... fo ......... I ... I J11 

L"Dtl'-JIJltl ntJ Lf'l1tl-3"JLutl7f'ltl'-JVi'l LPitl "t1U'lU 6 Lf'l ttl-3 LuULf'lttl'!l1tl Lt!J n'l1 "NSF NET" LLfi:LuU 

tl~Pl nt\4fl n t Un1t~UtJt'l~Un1 tL~tl '-JJitl Lf'l 1t~'li1f!LU LntltlVJ nf3,tl-3t'l \otfltl L'-Jln 1 t'l'-J~-3 L ~ti'-J J\~4 i1. 

riu ARPANET lf'lll .-3Lifnfl1tJLiiU,IPILl'-J'!J'!I-3 INTERNET 
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INlERNET Lth.nri,fl1htl"t»>'A . \llflftU1~LM(\j~il~11ft~t'flJ4ftt'l'lft11~"ftltJ"qa.J 
Ldt~M1 u YltJYJ n11u11i') tan L~tl Llflti1U')tJft1M ~~~thtn11~'Ufl~'llu~ufttJ4ftiil1fluamt.JitJu'll1') 
ft~1fi1~1 L~tlu'n.n'l.fuT::ttJ'IIUfl1a.JiflQi.J,.::a i ut~n~~t1nd6~ft1a.J1Tn'l.fulm1fi1~1'W11-.:aiJu 
111') LM"J01fcUt.Jt::o;\1i'U '!i1')t'i')'U ftll1f4~a.J~ fl'ln'lrl fflJdft~'l\U~ft~ft~~ 1JYI"'l1a.J 11tl~1'U LL~ 

n 1::~~~1 u'lll\'tJ ~'1."' C\l~~" t11tJ ~1 uL"1fl,(,~d ~ t~a-.,uut~f1J"')1a.JiltJa.J ~a:: ua::i')a.Jilfl~~n1" 
f,S ua::n1" Ltl n'llu~ L 'tla.J ttJ~flltl~M') LflflMfi «1 · ·. 1 LA1fl~f'l tem~._::tfnfvftl'l n ,.\uLr~1fl'!i1tJ+lJ.Inu 
·~ INTERNET UlJLiJ'ULfllftl~1tJ1tM11~,,~~ft tf~Uf'lLftn ~~sfnmm11•Lf111fl'll1t101nft" 

'l.ui1 ,.rl. 2535 ,l1'1ft~J11cU~M 'lYitJ1itiL~L·tlJ.ffifliNTERNET LiJur~f~LL1n'lu 
tl1:: LYiriL Yltl Ll'lll'1ltl;;l'l fifl L·fl~-.'lnLfll~-i~"tlJJ ') Lflflfifft1Utt1,~uu1m~lt.Jfl'~ UUNET ~f,SL'ltl~ 
Lilli L~tlft1Mfu;;"'.!fllultu.fftl~ftMftlUft~\11i u'll~')ft11~'ltJrtu 

mtuanLt.Jit~uft1Jd~'111'lf1l~1u '111n1Tul::m'llu~uft~JdftL~flm~-ftJua::it4Ju1. 
~'UULYI "L'ULfl~~ LlnYITtlilntfua::flltlJJ~'lLfl fLL~~'II1;; "NECTEC" ( Nationai Electronics and 

' ' . . '., 
Computer Technology Center) nT::YI11~~YI 1rf1ftflfLYI"tuta~LLft::I-3LL'lllt\'t1JJ tA'-f"i~Lfll1fl 

'!l1t1 "LY1tift1f" THAISARN (The Sociell'/scentitrc, Academic and Research Network) L~fl 
'l.~mfftUtJft11U~1Un1T~n1;'1 n1~.1f~u~:m ttlu1tl1::LY!rt L~flL~JJt.J1::anin1r.'lumT~nr1 . 

?l(tl LLfl::n1 1rl1 tiYifl" L Y1 rtt 'U tft~-.1 n fi 1~i.f;: LVI ·~ft1JJ17CI~'lJJ?l-ftJ nutl'n~(ti~'U1 ~~ll1tiLULLft:\: 
fi1~tl1::L Yl r1 Ll'ltl L.fl.JJ Pifl fll1t~'ll'ltl Lf'Hfl.J ftn uun1 1~ tltt1 LLft ::ftn'ltl'u?l-ftJ11fl~ll1"fl LLa: 

J.JM11YI!J1 fl!J'!Itl~f,S LntltJYJ n LL \4~ lut.J1::L~ PlL .· utM L.tlJ.J L"1tt'll1tlflltlJ.J'A') LfltlfLf1\410'ULflti~'Utf 
na1~ L.tla.J Lrt1tl'Ji1!J,i'U,::fl~~,l1'1fl-3~1Nl.i\.11 !J1i!J 

' . 

fitlJ.J1~n 6 L~tu'l.uih~t11nu ECTEC L~L.fJJ.JPitlLrt1tl1h!J THAISARN lt.Jtl'-3 . 

UUNET fA'')fJ 

.. ...~.. . 
n1nJfO'ln1111flt'lf\IU ,JNT~RN T flttl 

' 
1. 'ttJmdlfi'Mm""IMJ.J1fJ~Llnn Qm{ (Electronic mail M1tl e-Mail ) 

;~ ~·,' ." ' ' 

2. ulmn1'l ( News ) 

3. n1TL•fh'lt'f::v::tna (remote I 
.. ' : ··1 ~. ' 

. 4. n'lfcl1tJLfl'ULLft2-lffl\Jft, ( ~le nsf~r Protocol.) 

5. ulmfltJ~uftiJdft lint6~atl n services) 

ET 201 (ET 303)" 



. 
6. n17ftl.I'VIU'lLU1h!J~1U (~Internet Relay ct'lat) 

7. n17L~l.l1n'l1' supercomputer ·, · 

... , . ., ~ 

'i'IUL"'i'lfLUflm.Jn'lfftOV1 

~uL'VIflfLil" Ltlu~1t~'!i1!J~tt1a.J1'1CI ;,, l'lt~it~tt17nut~ nuLL ~fl~~ L'fla.J L ~h li''l!Jnu 
' 

ft1a.J17Ciftl.IA'Uffl~ftLii'LLft:0ttmuul'i1~1~~n1fllflLLft:Lfln'IIU~'lLftnLA'L.fla.Jfll1fl'!h!Ji'l)JnU ~~ 
LUULL~ri~~"'::lu A'uftl\jft L~flU1a.J1~ n~1~1~'l1a.Jfl~ n11'U1~UL'VItlfL Ul'la.J1lflun1 '~ m:t1 

tt1a.J17Cifi1tlf~ft1!JlU LLl.ll.IA''l!JnU \#fun , 

til til ... £ • ~ .ol I ..1 I I jf 'IJ! 
1. 01fRUR11 tlUL'VIflTLUIJILLJUflil1fl'!I1!J~1U'VI'I'l)J'II1!J~1UIJI1~1).110a.J1!J'1'l)JL1J1 L'J 

A''l!lnu ~~Yi1l~tt1a.J1'1Ciftl.llfuft~~ft"'1n LL ~fl~l'i1~111f~'l tftn ~~LUULL~ri~ L~fllfuf11.)1luL1t~~~ftu 
. ' 

L "''VJ n ft1'111~'111~1flU1a.J1Lflun 1 7Lf!Jun 11'ttflULLft::n 1 'I~(!J ~~tt1a.J1 'ICI;l l'll'ifl L 411 ~ LLJJ'!i1!J'IItl~~fl~ 
tt~l'll'i1~1~~~~u~1'11!J~flLLft~'llflVa.J~1l'~lfl~rA'fl~n17tli' LL,j'n,-::,t~~111LT!JUI'i1~1Lii'Qml1).11L.rlu 
r~1tl'!i1!JL1iuLal!J'lnu 11i'LLri e- Book (electronic- book) Luu!A'u 

2. 01fLi!IULLttn1fai'IPitl~'i'ltl1f ~fttlU~Lft::~L1!JUft1).11'1CIL~UL'VIflfL1li'ILUn1'1 

L1!Jun1 1ttflULLft ::;t" 1'1 t~ifl tt1 'lnutlf ll'I!J~ ~tttlu,: L~utl Ldt~~1l.l'VI L1!Ju tift" !JL rttJ 'l~ril 6 ., 

~ Lfln'VI 7fli'ln tf L ~fll ~ ~ LT!JULil l'lthu L dt~~1 LLft::nTntJ 'l;:nt~uluLLI'ift::l.l'VI LT!JU ~1tl m 'lLftUtll.l 'VI 

LT!Julutln~ru::'llfl~n17fttlu~lfr~fl)J~'lLI'Itlfli'l!J (CAl ) L~fll~~LT!JUtt1a.J1'1CILoDn1'1L,tl)JL!J~Lu 
... fl ., .II ...... .. 'IJ:' ... J:' ...... e ..1., 'I I Jf l .ol 

n17L'l!JU UftO~N::fttl~ft1!Ja.JIJI LLfl::La.Jtl LVI L1!JULLtt'l~L"!JUtt1).111'CICI1a.Jfll1CI1a.J'VlfN L)JL111 ,._~1fl 

ffl~L, ri~ntlu).! 1U~~ ft~ULII'V11~LU 1~N!J~ Lfl n'Vl '1tli'l~tf Ufl 0"'1 ndnqa.J ~ L1!JUil'l!J nu Ltl~U~ 
...... "'"J:'.II .......... , .r ..1~ 'ltJk~ I I 

ft13-J11CII'Il'l l'ltlfttltt1 'IOU LVI L'Vftl'Vll.l'VI'lUl.l'Vl L1!JU~1'flflfl 1,.1'1'1!J LUtl~1'Vl LT!JU L LLrt'l Ll'lfJ r.I1Unqa.J 

ftU 'VIU1 n q)Jflii tJ 11fJ 'Vl1~LU ntril a~ Lfl n'VI 1fli'lntf ~1fl;)l'll'ltl nu ~ L1!JUL Utt CI1UU~U Ll'I!J ~1 u 

n7:l'I1U'!i1'l'llfl~ f.ILUI'I lltli'L"llunu 

3. n'ltRnv1"1-'~\nt1 n1'1Lfi\.IL'Vltl fLili'I1ULUU01'l~n~1'VI1~Lnft~ nztl LLlJtJ~d~ 
'llfl~ m 1~tltt1 1l u(!tl~'!ltl~ n11Lfuun 1 7tttlu Ll'lfJL fu 'VI Lluu~tl~lu1tl'1~ril u~ Lfl n'VI1'tli'ln tf LL 'VI u 

~u-~afl L1uu ~ Lfuutt1a.J1 ,CI,::Lill'lt:i1ul.l'Vl L1uuL~ tlll'llltlf u«'l ul'l L'lft1~1~'!1tl~ LLI'I ft::flluLLft::u~ .. 
ft13-J 1'/CI Lrll.ll.l'Vl Lfu uuuH 'VIl.l 'VI'lULII ~1tl0 n 1'/CffJ um '1ftflULUtl n~N::'!Itl~ n1 '1tl'1::1)J'Vl1 ~Lnft 

utln,1ndu~ft1).11'1Cifi1m'IL1uun1'1tttlu~r~t\'1unu~ztt~utl~lu~tl~Cfuu~01l'nCft~uJ~CftJutl~ 
tl!h~'Vf ~tla.J L'Vf1u~ LLI'ilum'1Lfuum'1tttlu,:!A'tl~u" L'lft1lun1'1Lf!lu t~rltlUfl'l~~u1 L ~tll~ ~ L1!Ju 
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JJ'lfl~t1fflJJ,-uufl::i!tJu-.,n~~flu tumn · .: .. ~:+~4=n~1tJ~.,tm~~~fl~~, 6-3~fl~ 
~ 1 " · '•" · ··•~ · /. I 

il~u nTtuflU1 LV.JJ LJiJJ tli' uri nt\'fl-3~~ifll\l';· ~ttw~ i\-t,.i, n'lf~Liti-3, 1~f41l-3'lun·ufuri~ 
. ' . . ' . 

"' " . :.· .,t ·' 

ftfVfV'1tull'lt1Ufl::LftfJ-3ti~1"'fl~q~flULLfttfi! U ~-.::tt1JJ'ltcl~~LLfl::tlf.-fltJOfttJtlf 
.l 

4. 01fLLt.OLUitn~4'tl\t• L~ O'ltLfiUL~-fLlfl'lun-.nnJJn'lti!tJUn1t.,flULU 

1::1fu tNL1tJu, JJ14'11l~tJ1itJ. fta11Tu. ~~ LttJ-~ttmuRu\.l'l~\l""'"fln'ltftflu11"111,j1-31i'lJJ,-u 
L"fJVJn1ftm1l'u~~t::il· "L~tJtiiJI~" (Web site) -Jifl fiULfl~ LttlL8Utft1tftUL~I'ILU14U'lfJ-31U-Jifl~fiULfl-3 
Ufl::L,flJ.itJlfl L off'l "'tJ,j'ltJ-3'1\J,f'l Lfln 

luL'rltlfL;JPI'"""~'L1tNn1t• ,, 

0'11\l'l~u L ~fl fL UfiJJ'l 'lrlun'lt~ UO'ltftflUillotft'l 0\.tfl'l !JfU LLtltJ u,jt uut:: L~ "'~ fJ 
~ . ~ 

tJ-3U'l~ULVlflfLil!JlJJ1Lnun'lti!t1un'ltft •. ut" !Jit.~url'-i~flfJtl~ ftCl1UUn'11~ntt'll1-3'1.Ut::!KutN 

L1tJU JJ14'111VlfJ'lflfJ ~~t::iJO'lTLftuL~flfl\lfilU U1JtJ-Jifl-30'1tLfh.ltttN!liLinvttflUnftL~fln'lt;;" 
,jfl~flMt1::14~'1~~ftflU"'tJ~i!!JULLfl::~LhJu~ ~ULVh~U. 

~ULVlflfLilfl LUULVlrttmflm\vsJ'l n1~flt.1M'\tftULVlrl~i:l~~ffl~~LilutJttttJ1!UUft:: 
ffl~1,-"LUtJ'1-3UT::n11lK-3Q 

1. li'ufll~'lffl\lfltulnttcu:,j,~ tli'JJ'lnJJ'lll L'iu -31U'li!ftJ tJVlfll'l1JJ'lut.t1l'-3ltlV.JJn 

rt'l1JJn'l'l,.~1Vl1-3n'1TLLt1Vlff fll'l1J.~fVI1~~,"' · 'ltL~tt"' Lilu~u •~ft1JJ1tali'u,,mLt.td-3ftl\lflLii' '. 

-i'lLftn L'iiU ~fl"ftJ.llJI ftCl'lUUO'lf~Oti'l ftCl'l UO'lt~i!ftl t"llbJii'fl~LfttJri_'ltf~'lfJLLft::LfttiL'lfl'lLU 
n1fL;;UVI'N .-301ttJ1017ii~~t:L~tJl01tll .. ti" 4 f'llJJ~ 

2. ;;" lJ11J.~fll'l1JJLfllifluLlo4'bh~ tli'i'l tttnli''ltJfll'l'lJJt'l" L''l t'lJ.~i\~n1mtJ1n1ai 
fl'lml'li'lVJnJ.JJJLftn ~'' · 

3. fu uft::ri-3\u t1:tcl1!li Llrt'VIttl mflli't'l" L''l\tJi'l ttm ·~ft'\JJ'ltatt"ri'l. '1. f••htJ\Ii' 

JJ'ln tLtt::mtri-3 \untriltli Lln'VIttilnlutih-.1 -.:\lluffl\jttftn1:ttu:IK'lfinti'tut\''lr1~ft1JJ1tari"ffl 

\1" '1. utfn1:tcu:: Liluu~J.Jn1t1~-31l'lt1ti" ut.m·n, · j~U,W)v.kuli''ltHfttJ~\tJ li''ltJ~u , 

4. ftUVIU1,-tJ@iou~tl~1oh~trla ·.· . ~liUf111ttu~r;1ftJJWUfttfflfll'l'lJJLftfJ-3 
. 5. i'lJJnqJ.~fl11UMtJ141tlr\~~~h L~l~ftll~fll'l'la.IA"~'-'ftl~"~tJC1nifcy141,-tJ~ftu 

t~~ttu~fl~L;ItJ~"'"' LilumntJ1tJ1ltftJirt1fi~n" ~~ . · _ · 
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6. thU U'VI fll'l1 ~ L~~rt'l~fl~LU\l~J~!Jtt1 -m1~11 1fl11,j1'11~'1~ LiJU ftl fll'l1 J.J LLfl!:l11l1 

th::ntlu'tli'vl! · · 

" 
.7. tl1f.JLtlULL~J.Jftl'.lfl~-3ftlfll'l1J.J 111Vi LLfltl.J!J-31i11n LL1·Ut'l,j1~1 1"lJ.Jtl-3n11tl1f.JLtlU 

ftl~flLUL~ut'JI,rvlf.ltlJ.J'l1Xq'Lfuu~nt"!JUJ~"~flPI1 
8. 1'11'llil'.j11fll1iU"'1LLfl::tf-34tliu"'1\li't"!J'W~tl-3Lft!JL'lfl'lL~U'VI1-3LU 
9. LL1i-3'!i'UmJ.Jriu~u'llftt'l Lfln 

1 o. ~,tJ,.::mfllftlf'l'l1J.J~~tl-3m,.'l1X~u'VI11utli'tJ!i1-3i'ln-3 
11. 'l1X L~l11ViLUn1T~tltt11LUVJnztl LLUU 

., . ... 
•t~~1nfll 

1. tlUL'VItlfLill'lLilU"Ji1!J'I1U-DU1"L\4qj~\,j;:llfii1LiluL41-Dtl'l YJOfiiU;-3tt1J.J11tltt~1-3 

L~ut•l'i'~1tltJ1::mrtftlfll'l1J.JLii'YJnc4tl-3 U1-3fllf~ftlrt'l1J.JJUtl1._111l::Liluftl~fl~L,jQn~tl-3~1tlt~tli' 
fum1f1.J1tl-3 L'JIU 4ft~~flli'1Un11LLVi'VItJ~re~fln11'VI"fltl'l.t1-31 ;-3LiJU'l4111NtlJ1N-Jltl-3~thu~._:: 
~tl-3LI'Ii"1tl'~ftlf'l'l1J.J~ti1u1iuli'"l!J11fll'l,.._::L.tlntltli' ~1!1\l.i 

2. ~uL'VItlfLill'lilttJTLLnTJ.J LLfl::Lfll1tJ-3ijtl tum1fi1-31UJ.J1nJ.J1!l~fl1!ltl!i1'1 L'llu n~1'lf 
L'VIflLili'IL~tln11~l'l~tl'V11-lLnft m1'lftm~tlfL~tl~U"'uftl~fl Lilu~u IK-3Ju el1t;-3~tl'l~m:t1m1tf 
-31UL~!J rltlU~-31il::tt1J.J1 1tl L f'l1~\li'tlti1-3i!tJT::i'VIfil11Vi . 

' il 

3. un Lfuu LLfl:: L!J 1'l'1Utl11il ~" ~tl Lf1 \tJ'lu~~UL'JI l'f~'t,j LilutJ 1'::L!l'!lt!~1tltl111ilfi''l 
~tl112-JN fi1 t,X Li]UtlU1'111!J~tl~'l Ltl~ LLfl::ft-3f'IJ.J 

}~, 

tuLL~U~"-!u1n11'~m:nu\4-3'!11~ 11t!u~ 7 tli'~-t17N'lLri1fl1i'l!Jn11'Lfuufut"t::n1~tu•l 
Liluutuu1u ~-31l'u~1tttll'lfll«tl-3rium,.LtJiuuLLUfl~,tl-3tfi"J.J~Lf1'fl"ffl\Jtt111"ltt1Tmtlfl"tt,,. 
ftUL'VIrl f'l'l1J.J~tl-3n11'71'!11f'l'l1J.JfL~tltJ1'::ntl1Jtl1;!'WLLft::~"--U1~tull1Vi;!7)1'11ltl-4'4fllfllflil~f\10~fl1!J 
1::Ku ~'In 1 ,.~ m:t1 tu 1::u u\~tl11ill'ltl1.J ttutl~fll'l1J.J~fl-ln17Lii' iK'IJum ,.,..., m '~ n1:t1~~~tl-3 
-Jl!J1!J,tl1.J L, J;l fll'l1J.J~1 "'tlJ-Dtl-3 011~ 01:1'1 L ~tlU'l'I'IU L U\ln11~01:t1J;Ifl'!)";!7)" J;11J.JU Lf.J1.J1!J-Jltl~ 4~~ 
... .! - .r ~ Vil.il\l1LL'H-3'111'1 VJ-3\l ~~ 

"Lf4~flln1tilnv1\\fil..-nvan:LflULR1t~,hll•tt.sn1tL1wvf;lilfll11aJiifii'Mtju 

' 

A I -~ ~ ., ., ., ., 
'Mtl11l'Mtl111 U!lJ LL\J\J LLtll:1un1f •'Mtltlllllflltltl4n\1Jil11a.!Pitl4n1f,.tl41.J flllllltl '!Ja.l'tiU LLtll: 

i-sfllaJ tf.s;fLyjtltf4LtfaJn1fL111Up!hUltlL;itl~Pitltlll~PI" .. 
'·· ¥ 
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LLfl::'tU::1'1'!1UClJqjiln11'~n~1U ~'!11~ YU'I. 2542 ~11i''lllfl-11'tiOfUn11'~011t1~i:!Ldtl 
:..1 ~ 

\41Lnll')rrum1'~o~ ~~u 

\l'rltt~\tl 01t~o13"liluYt~~Yt\4 Kcy~~~.ttl011,{No~u1~ET~vu'!lt1~t.I1::LYtrt t.I1::'!11'!11J ...• 
. . ,; . . ... 

VJOI'IUIJtl-3\l\'fum1'~01:t1l'ltUl~~l'ILLC.::l~VJ f4')UIJitl-ttf-3fUJild')Ui')2JlUn1T"fl'ln11'~0~11")2J\1-3 

IJtl-3~~U1~11::LLfl::01'::lJ')U01tLWUfi.~LU \tJtld1-3.ttlLdtl~ m1'f~01f~ntt1~~\4fl0flli')12Ji:!Ltl0 
nTr~l11uutf.lu1f.l flli')12J\4fl10\4ft1f.lluo11LI Uil mtof::'lt1f.ltl1U1"l\Liitl-3ffmtt.lnflll1tl-3f4')U'titl-3 

flu LIJil'l~u~m:~o~uc.::~mumt~01S'l o Tn1'1o4U~2J1Jif01f~o~uc.::4\'~,.::uutJ'::rruf1JCU{l1Vi 
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