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(Gd, c"rs) G-a$ir or,j

PART A; vocabulary

D@!9!!: Choose the wo ot phtuse (1), (2), (3), ot (1) that best @hpktes
erch sentehce, Then 'nrlk the conect choice on yoo ansver sheet

1- The yarD snn ald enough vaier cansed th€ plrnt lo -- in , few drys.
l)aonrish 2) boosr 3)proceed 4) popel

2- Unfortun ely lh. prtie.t -- drny symptoms ofheartdiserse,
l) erFe$ed 2) conducted 3) attribukd 4) exhibited

3- The] rccused th€ Pr€sident ol -- inlormaiioD fron Corgr6s.
l) sune.d€ring 2)wilhholding 3) tedinating 4) abolishing

4- The President\ po$.r is severely -- by the Supr€me Court,
l) cncun$ribed 2) penetrated l) sophisticated 4) circulat€d

5- ----- refers to th€ frct of tso or nore rhings beconing one,
l) Disposilion 2) Consensus 3)Conluence 4) Conpromhe

6- You cln ,dd the fluid to the powder, or, -----, th€ powder to the fluid.
l) convmcly 2) i.standy 3) rieorously 4) i.rensely

7- Her letesr book,-!,An antroductlon to Applied Physics," is outthis Rek.
l) illLminated 2) conlerded l) acquaint€d 4) entnbd

3- Th€ ---- of a seDse of hop€l€ssness is evident in thls nolel-
I ) lcsnasion 2) cxlosuE 3) peaNilenss 4) impulse

9- The prcaident na3 -- wilh ldni.,tior for th€ coutryt lechmlosic.l pros.ess.
l) extensile 2) Eplere 3) exmsive 4) su'llus

l0- Bsruse or its - poptrbtion, lhis is I good rer for rildlife.
I)unfdstened 2)shallow 3) concise ,1) spme

TheE are obviously many tncorelical molives lor sludying ihe history ofscie.ce. (l l) ----
wouldstudy tnal hislory in order to throw ligbl upon hn own task dd to inceae his enjoynent
ofir. However. the peopl€ Nho study s subject for ibeoretical r€asoN e prcbobly exceptional.
Most studenrs ( l2) ----- detnne raining for pdcticaliedons, such as qualifting themselves
fora tadeor!rclssioi. (13) frod lheir ansle, then, tbe study oflhe history ofscidce
will conDlere the tdining ofscienlific teachers, (14) ----- well EquiEs a lind ofpespective
drat can be obtained only by hisrorical irquiries. Funnemore, rhe study of rhe hhtory of
science will improve the qualitcations ol srudents lor @ny paascientiic lositions having to
deal dteclly or (15) ..--.'- scienlitc nu4uits, such as those oflibrarians, edilon, cu6to6 of
nuseums. dnd school or govemment adminisrrato^.

U- l) Men fron science 2)Ahan'sscience 3)Ananofscience 4) Scientific men
12- 1) submitlhemselv€s lo 2) subnnlheo for

3) arc subnittcd for 4) aie subnirred lo
13- l)Thatlheylootalnself 2) Looking at it

3) They loo( at n 4) wnen it is lookcd
14- l) as forreachins 2)6ifrorcach l) since ifteachinc 4)sinceioreach
15- l)toindirectwjrh 2) indirectly with 3) ro indnect in 4) idnectly ir

PART B: Cloze Test

Dirc.tiM: Read thefo oeiig rassage d d decide Dhich choice (1), (2), (3), or
(4) bestlits each space. Then nafithe cofte.tchoice onloaranswer sheet
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(G,Z4n , s.ra) d-.i.raqj

P.r t  C.  Reading Cumprehcnr ion

Ditu liots: Retut thelo otri,s dnee Pasag5 anlr thoos. the banthoic. (1), C) (3) or Q)
rhPn n'atA t on lo on\a?t 'lt

PASSAGE I

Thc .ccd lor computlng larsc anouDts of nrilitary dah in wotld \Iar II lcd lo re

dcrelotnenl of ! lxrgo rclay compuier at Bcll 'feleph.n. l.boaioncs This cornPulo. lrkc

smalle; oncs dcvekiped rherc by Ceorge R. Stibit ln lb€ ea'ly l9'10t, Rrs mddc entr'elt itm

$andad teleph.ne and lelelypc conpoDcnls. such as rclavs, P4c' txpc puncresi atrd p'p$ lrtt

I .1h is  corpr te r ,  b  k l .19 .16 ,sequenceso lnunrd ionsNcrcreadf ton loopedp lper raFs '
lvlostinstructions Iookone10 No sccondslo penonn lwenrr nu bcsof seren digils could bo

sbrcd. Thh $as {ht lt$ synem ro navc stonee oinudbcr as ! seprare lnncrtun ro ffornle
loops dnn brxnches ir progranu. and lo nrc$ self_checking ad LLnalrendcd opcf.t of

Meanwhllc, Aiken wrs buildinE the ifark Il conrputoi drh Lnrae rclxi_ mxclrrr \ras

confleled in 1947. Thc IBM Corp, buih a Ela] conrpurer crllcd rhe Scl.clnc Sequence

Elecironic CaLcuhtor in 1948 Tbe nrachinc nai y comaincd ELavs. b0r ir.l$ u.'d some

clectronic ctcuits lbr lrithnelc opeFtrons.
Thc bp speed ofa reLry oonlputcr wrs l0 addilions pcr seco.d Bv lhe lat. l9l0 s. rr $as

cled rlDt Ih;rehy as a compuLcr comFncDr had been mad0 obsolek bv drc elecroni' cnctrn,

Nhich provided DUch h,gheropcmrng speeds.

16- Thcprsrgeis drinlt tboul------.
I ) earlt rclat conrputc6
2) Lhe dirieEn.cs between relry computcrs rnd ele.tronic ciduns
3)thcusesoftelayconputers in w.nd $xf Il
,l) conpuline mililaq datr

l?- fbe iirst.elay conpute.s *ere-----.
l) deleloped dunnC sond \vas
2) badc by lhe staffal Bell Telephone Labomtores
l) used to intrconnect telephoncs iImilitarybrses
.1) niade 1o servc miliraryDurposcs

18- Thclrrge relaJconpftcrrt BellTelephone Laborltiorics -----

l) could sror. up lo seven nlnbcs
2) slorcd nrnbes in lhc $ne $,y as thc .a rersystens
3) sas too slow perfom anRnber ofin\rrucrions
.1) had buill h paper Lape fldc$

19- Whcre in tho pr$age does the rtrthor nention the adtantage\ of
nc[ Telephore Lrborrtoriesr
l )  L ine \  l l -15

20- According to the passag€, the ulcch'onic circnit ----.

L) sdbslilutcd tlre relay as a compu$ coiDoncnt 2) conhin.d speedv relavs
3) was n^rdcvcloped by Aikcn 4) \tas madc lotre bcfore (he rclxt conrpuFs
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( l ) rg4.r ' si*r c---rir irLj

PASSACt2:

Jo[r q N.@bi !

. s ! s r i  d | t  u T | n q  L ! 6 1 q  t r  i L N  r c ;
lnlld Fbi_ l!5c eson oFrrio h res?.

b b! 6npr.bi rt !4 bu k u r9r9 by irsu.

E[* H: . s1'".?Tlfi'lx,'Sf;'t1"1

r!o, .q snFiy irr hrd bcoi rh! d6jh
d l b o n e i h ! ] i d 3 s b h @ n . f ] n ! c !

@116 dr $a! n'ihlE

nv.d hundd micre'@i(t rhe rnuhlk

dpriqdoi. F/omld by @rcd rddb;. bk. q .e4rr,d,&
rc+.! h h b6ry sbq dry udE qd

44(e FF bF E bp!! blr udv& hd u

2l- Whydidthc lrtho. rrite the plsage?
l) To criticize the !se ofdelaylinc contulos
2) To proposc{ays olinproling rhe functions ofdelaylinc computc4
l) To illusrrale ho* a delay-line conpnr$ N.rks
4) To prescnt a hGtory of delay-linc comtutes

22- According io ihe pNsrgo, Mluchly lnd Eckert\ Uniyac ------.
l) wNlfoduccdandsoldinlarye quaD ics
2) conrpeted aeainst otherconmcrcixlly availlble delsy line computeN
3) w6 li.cn.cd by the U S BureauoflheCensus
4l w,s designedbasedon thedesign ofEdvac

23- Thc accond paragrapn is nainly rbolt---.
l) lbe fist stored-proemm conputeN
2) conpulcre which Ncrc designed in theU.S.
l) nxchincs *hich were pltrened aftd Edvac
4) large oonrpuler DantrfactuEs

,.1- T[ewrii€r\ aidudc tonlrd Univaccould b€ dcscribcd ,s -----,
l) sclen!fic 2) favomble 3) dgunrentatile 1) impusonal

25- All ottne lollosing'are rnong thc coDmor ferrnres ordelay-linc conputers EXCEPT

2) choice betseen bilary and dcc ina I nurnber represcnlali ons
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(G@ , drdr c--!il ulj

28-

PASSAGE3:
dhqfurdlemo(fliltdEqll'ebts
kElj€ b 6. Fbd|l .{ bgry drb r'1t*

&a i!b.t6. B d n3!dd -*!d.t|m
' 6r dlwtu e md tu !!M-!!grP

;ordd ol $! Ed 3r scoD d r!6 !d
olsi'tnm.^ofuIlEt.dd4.b4la
ina u a*; ru o ra^ tu* t

c@rnh or S. -l3& or d- w'd
Idled4 lE.rba &tibDda d |!!4!4!'

t@Bnn A{ ll..t* r@de4.d 6q"Sd!

;bl;tn w;"t !$g.n@-b;* h.E Pld
llcfilitbljb[fu.

$G @b b bd. !r!b a! tPrb
Erytud w!|d dulb !!b d olePn'

ll; dina* oI r €b- I'do !h! ryd!&
. l | q t l r d u w e * j . ' t . ' s j . d b . @
h4norld b s.@E!c g"wrbr'bL
e; L.* ba u,.d - id! b '"-_"'* rh.L
i!:!tp tu lcdDlq r .!oFe rqhepf |slq
brsd @ etd d d r{3qw o+d 4 rYE
fuub|'I@ddurbripE6r.r

T1.- d uhtu r@!tu o! b3!43o
d.! @dab b z!@-tr!8'dql qd

'qF6a 5Y Du:L lto ddt q,&* D.tu
rni; | 6rDId u4h|db d DJ3!{u!frt
tuhb.hdrLrydt dr6h@rdc

Th€ p$sag€ i5 n,inly rbout -.
1) langlag€ dala process'ng
2) how cobput€B bedle synld and sendtrcs
3) comDut€nation oft€xl flalysis
4) the us€ ofcompute4 in liblanes
.Ih€ word {{erch,, itr tine 6 refers to ___.

),9-

l0-

According to rhe prssqe, €xperinenlal prograns -.
l) contain syntactic md senenc rubs
2) include swtlcric md sendtic classincadons ofwords
3) enable ih€ conpute. to detemine the synld of sot€nces
4) d lsed to inslaU dictiona.ics in the compulcr
whrt is the {rller's rttitutle toward Dacbinc trmsl ionl
l) disbeli€ving 2) hunorous 3) unfavoEble 4) depre$ins
which orrhe tolo\ing berr dAcribes lbe orgtotltion orlhe pr$rge?
lJAdescnpuonol anEuage dr'u proce*rs a lollore! bva lb o'e\arple"
', PeFJasire op.nrons or .he tr or @mpxler in l.lCuage daE oo.essirEar g'rr r
3) Several .pplications of lsgrlage dala procGsing arc descf,bed and exanple m slren
4) Vanous applications oflanguage data procdsiig arc codped dd ontrasled
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i !v6'! )u,q-4-*!) or+L-J

f t r l rh l rd
!4Jr ! .?rr) f  r r r .x=;Gini - i , in  i  + is in r  

-  )  'e l r

: j i a l uJL "o<x<r  &b t  f ( x )  =

. ib .<r<r  6r rp  r r

oerbdrt d-rj! sJris.s

, . ' - , - , -  :  f  r r rE-o\dr  * j ! { r i r r
" ' , = { : '

s(:#.i"'.",.J"
!l"l ' '* ', rc'-.' 'rl o"

J,n l  ro  d  )

)G t-!i G5 $r,*r,6 rp o! Nb oL! 6j' 4r,i ! Jt er t.u(x'v)'d1t lrb E'! -rr

r { { - ; r .  (w =t )  G, , r , reGz
i1

w+-> (Y lw i> i  
( r

e!  r i ImG)< r  ou  - r f

f Eb)c pv cospxdp

fE(pF 
I'cospvd!

I-E(p)e 
Dvsinpxdp

J- [Ab) os ex + B(p) sii px]e PYdP

ru.uu!6,  ec,r t .d, rd+ u. ,  =| r , - | t * ' ' r , * ] r  o 'J ,  drJ z, 'n '  '6$$ u ' l rwl  ra

!tuuJ+ $La' ztr -c F "/'r €tstrL>d!r's'*?

.,r,e! lo ;rL!_ !+ !t{ *r!F $rt r u{rt drt ro e rq. rJ rt

lar rrJJ r9 d6r !l ,r s. ,* lit !t{ it ,r11 d)n J6r ''+rc.

d(

JN

;
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r ,tb ,,Ll.d*!'.-r-r -l+tr

!4rcs.!+r.$L* L v Jl> r €r+ rr, ,rl Jirs d!-r JBr.i.rd errr rL t r) erL, du t _rv

\-!J'n , (5'o

'i'" n 4'' n
$! rj Jr.brJu? .ts ! c-jt jlojr|lr.i !.t!- 66€Ir o/ r, o/ Y, q/ Y, o/ f, 11 JrlJt' -r^

fo(rr=+.0<r<r
'-'.'. c ,- ,,, 'tt|-t'u:*;' */|"',,''

o/r ( r
ol r ( r

.!.n r H" rF=r/6 .yjr d'r d!N(t!dr) ir j,r !p ,rr 'rr,.r! \r,r,f,6
tli .rs t Pri ,Jrl"l rr& .Ui :

JG ,'

.L'!ru &:e Dfji.r+r6rr .r'rs. I'i t4G. r',r*re F jr ,6rt* cL;qrr, L Jr-t &1r !

fi

,(

.tu1.r db rj Jrs J, F t dt! ui, !r = rG)d: Jit:!!E-rf, +r

! !

rtu1 .rJ (SSE) 6 r1+, er*
A^Y O
 /o (Y

i
o

.d dh -rr" .rt ! J1tsri ,-b err+ EombEO
l=q/r r^r  cr  _  l= ' / rhr {  0
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(i) cour,rL1 d+E4!j El?ilr)

rj erF /i r r+.r.r:!t u(. r=o/^ r lr.re = (r) .dJirs. + r rj rj cl' 6bJ,n J,> +Y

a -:-

f 'G/d)=1Aia^ c f {o/b)=r/ t \ ra ( t  f ( t^)=1/r i ra ( r  f 'G/a)=Vf i ra o

,lti r! & jl J4 t. = I /:lrl aJy u f(r) = tr - r 'dr,u. rlt .l l) ,:it llr r rs .t dr ula. crt -rr

r$!u. t4rjr rj -lrq dit . tr .ri aJ . -lt

x r=vYr^ l ( f  x r= \ /v r r1 ( . r  x r= l / taw d  x r= l / t lq l  0
.d,rdJ!,,JrJau4tr. -ff

fr -r .l
A=l- l  r  -11

L. - l  r l

. f '" '"n . f. '\
n-"' "' ' lc n=l' '. '. n H-''" ' '  . 'H-1, ";,o,,or 1",.",1 L'' '"r 1,".

,,,\-i,*,.",=li] 4, ,"""* ,,
{*r rtr, jj vrr. fiJt ! oql *, ! -rf, jrs

:iJr.td,!,).'rrj!.LJI)4Jtrr.. ?a

dv . .
l i=r+y+xy,yc)=1

er + elr+.Jl)ri cJ. xr =o/1 ll I J.!l)ar ,JrL. err. r !, Jna I s! !/ RulgeKun' ut,
r*t ttrrt rj elr. .lJJ . !&I

yr =r /Yrr t  G yr=r/ l r^vc yr=\ / "1^1 (r  v1=\ /11a^O

.sQ J|' d|t4 a+ rr 6n!. JlL rL4 G n rJ rr.: gr r eir db.l Jrd !&J!i!r"J (r,!) i1 -ft

(r,i)=!(r-1,n-\)+sG-!n) c
,(r, r) = s(r - \tr) + a{r - l,n - t (f

rrr $l+ d-1" r+ , t, .? .4r.{ rYYr
*!jr! ^ &1" .r::! C nljL! r *L d (

!y odjrr Lr sd r g-+ ^ drd,rr !i r) ai!,r 6i-!,rb4 
"t 

EtZi ) z? 
_,sirs" e:' t^

.,*r .j,rrrrl-JidL d-!:Jj.),r'rrD qr,r u,c*rd)r dJu.*r.rr&t G -1" 
I . I \ |

. " l

'.1"
.'t

!&r3+.4r,rrJJ
dr,n) =s(.-',n)+ E(r-1,r -\) 0
s(r,n)=s(r !n-r+rs(r-\') (r

crrr jlJ+.5!' !rrrl{? r, ilrjle r *LL y'l -rv

Jdrj s d &L" aii (l *l"j!-- Y &u' qr]sl (lwww.m
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YLiaL i r i . . JA6ur rJ€ .dLrda b4es++r rs r1 l . ;d , r .A=t ! r , r , . . . tdd ]  + ru ; i  11
!40r+ !:-? ,EJr4

,o,Lir di ^ ,rrJJtdblLtrG d,l rltd.ird;, *. !Lf J,c { 6,r.ir,rc rlJjrl
' s i !n , , ,e ) ,6dr r  raJ  d6  ( t - , t rF r&r

J.L +.tH66,6,sLr.)r!..FLrLJuj $rd.Ld!,4L JJ*.* _r,

r, *Lr J& n q ̂  6rlr)i .q 6jL*' G ' on$nion sort) c?)r 6jLJ' i!,'<i1 64j. d ;bd
I i < j trdtd sn,jrr J& i. rr ( , j) arj .aru,Li oi /r dqinvenion) (anrr, ! rs
tl5_ !,+1. ,61 Vr rr, !! arrrr, .A A jl olFrr drl dj ,r. 6 d J6! o,; c Alil>A{t

r+r ,r+ yE Pk L A E!i,I !r EbJi'rrr

t('

:J?,.n rb JJ ! ,j s:ijjL dGi, {r

F(x, t= F(r+r , t  +F(x+r,  t ,  i fx<n
r(rJ)= rF(!+1, ' )  +F(x+r,  D,  i rx<n
F(n' ' )= I
F( i 'D=o

J (6'i 6L.d,rr rr+ !r",) {.e, JG )L $.ireG r,rr orr { L F(!!t 116 !+rp t!,r).rrjrjl

o(n) LY o( i ' )  d

6ala 4 &) a*+r.ar a1J r!4 b>r +3f,iJ&n ! a !{tri !jL,r, i4rjllt } -cr

sre)rrrrorp.,rr*rJr(ircr.i),crlrlj-ii<b jr.r,oi d4F rr ,{iil , atil ,} ,o 6+6.
!n oF :+a. O0) rrt (Bubble soro dL, .c+rr 6jLd' 6{ij, ..,,i .rl L, tr J.r ot .ar (rqj

irr {1|> ltr Jr A (Meie. sdfr) 6.Err 6jL.r' 6{,' t; d-r L d e .i.* r 46 \ 
")4n 

pc
,  I in ) -  r ,n  \b  r r ' ) rL ' r  16)T(nr  y '  d :  r+* ,  '  r  -E
o(n le n) r o ( i  lgn)  C o(n /b ls (n /b)c

, cr. rr ,, t.ardt.J+r &E rr Ln lJr r 66.j1!rrl u+r d,r 6 n G.!i di.lp.c-j.t r cf
.,r .'j lr J,erd *|J ! ri ," 6.; 3s d,r 66jr!r }ir .J:Je sr'!r .js6 3rp . rr 6dlr d J I
,sq Jr.r slrr;i.rr.. rrj rr. r il& rJ jqJ & , ,rd r, di.d .ri ,.J'd .i, i+, r, oi
6r {1i 6.i.t jr !&.ll' .,rr L dt F jl r4iu 6Lr, rJr gl., 66n dt' 'illrFr dr L Jf,# dp

0 (rog n) 'r 0 {n) (l
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r dr €rr_ri 6l ar u .i !l ,t f J,! tr, !/ .! ('r& q) & .!rt,J $t &- ,l d diJd -'o

r r .6 d 6b!,t rs ci. .! ,1, rr T d,f,tr lJri ,rr <6u+. ! .61 6t or t u'Jt e!- dttt
$Jh rf,rrj 6qo el;d,r, t n L dtJr6t l'j el'c' 4t

r 6q4! e(r) €6i!.I

o(n) 6t+, o(n) €r!,rr.nr
lc4! at di rrrr jr u c. e. rf,

o(n) sur' o(losn) €nrr.tr
e(trn) sqr!o0oen, EEr, rv

i.t SO(LIST'L)l

lar E+rt!6rrt rq rlJt.Jl,+ int ! h(n)=lgh r e(n)=lskin 'r(r)=rci ctt aF

f(n)e € (h(,)) , s(n) € o (f(n)) c r(n) e o (s(n)) , f(n)e o(h(n)) 0
6(n)€ o(e(,)), r(n)€ o(s(n)) a s(!)€ 06(r)), h(n)€ o(f(n)) n

. f . r i )6r roo rvr r r t rnrJu.6r j r t i i r i .s t r -c-q i r r . restb i !  - .v

L+nexl=L > next- >ndt

l

]
rtur;!rL c !:. ^:4r, rrt -^r

G: s+qB
q+"qb
bB + bbbB

aqb,  @

B,S
r+r /s c rrt oli

{a i+rh i+k n>r .k>"10

JL' rr ri irir r* !r jr Ji! rl,r ,ri . ttr 4J i rl* rr drqr.t dJfrr dLj J++4 JirE A1

c$+ r*i c, er r ! rlt !-F i!J,31 ! +r 6)) la! ds !t (dr9 'j|J rJ.Gq

{a !+ ,br } { j ln>r ,k>o}  c {a 'b"+rx n>r,  r>.}  d

.rJJe!G ieREr LeRE (r

r-{'rj.r s,Ji! cL.6qi r.r* rR l) (ReuEtuE g:JjU'6Lrl'jete +'

rt,q,t d+rLd'j drcL it4 rlJJt 6rf,)& L olj Frjs"RE rr Geurdv'lv EruEkrbh)

rl,ll rfl &r lit .ll' 1L sLe, .E s|l

i€Rr L€P'E (r aeREJ LeRE o
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i d) drG j x d) Jr! *r ! xrt, x I jr rri rLr r*.,u.lJ.;!F Lrr Lr Lr6rr,j fl

L ={vr*r *1,wr € (a+b)*, ts,  t= w,t ,*r** l }

Lr = {anwwRbilwe (a +b)*}

.iri,: j JL Lrr Lr (r

+ j, i .F! Lrr L\ ir4 €4 (f
J-,!.: J Ji: L, I J: j LILiL Li o

.;--! F j!JL Lr j .: J J': Lr (

LreLuEeiJ rJ : ; r  u4 t . j J r { f  !  eLLr  ep  j .1 r : ; ru i . : ; Ja  ( t
(.ur P Jr! ! Lrrd, 3 jl Jr&) lar .* orc .ii tY

$ ,  i  l+ , rc  F  d , ,  v re  I  z=  uw d . r r  6  r , r r  i f Jz  J ,  d rd ,  L  . l " - .L j  ra  r  o

- L rlj ! i/n t z'= uvrw

4 r k j ts )j J)" L 2 J- L J ;rdr Jr 1' sJ { r,IFr k.l| e- 6r& L p!- JLj ). 6r, d
iL .3ri ; k I r+t J,! L L jr ;rd, i; .Brl rnl

. .  r , r , j  Jn j ,  n  l , r , j . t , . J i 1s  6 rJh  L  616 ,  d  d4 i  !  t ; { o . \ }  6 ! . i r r ' * r j L jL  r r

(rB) Ealr '.*t ra (drL').:.!, r+ 6rrh r aL6 r) .Lj dl d duGlrr ..r&jr.s
(.6r Fin.l Slrte !6 6,LB

.!1eLu €Ji, al;:;r t 4t.+J a o

a !L dJ,f,, z = ulw JL L tjl j jr sjrdJ j (r

.Lr p!: ;Lj L .l*i rL L !

rr)rr c{rt eY rw ir)rJ 6r,G 9;ri rt{t )e }r.rLc!)L r )r )r{ i. rlF J6$,uurr 4
( . ! i+# ; t ! r r  c4 , ,4Ld B rA  6J !Lrs i6L+ r ! ih  uu6L B i r  A i )

J!; z=uv'w dr i>' ,, cl, d 6.--.i
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(Sel!,En1,Add,Borw'Ert) Jr,rJ!$.drr
*'i .ir* ai{ .tnt ! , ,outl € ltrl+ ht * I

CLK\:Add=\,
CLKr:Eff= \,
CLKY: BoW=\,  Se[=] ,

cLKl :selr=1,  Eol=1,
cLKr:BonlY=1,
CLKI:A(ld=\, Enr: I ,

CLK\:Enr=1, BotrW=\.
CLKY:Ad\C = \, BonW=l, Enr=l,

CLKY:Sell = I, EnY= I, BonW = 1,

CLK\:Enl = 1,
CLKi:Sel\ = I , Add=l, Bnr = \,

CLKY:Add=1,  EnY=1,

r'! lrrD lelcrl' !+ 'r!b.c!.8 s.tlMoon E)r, ri d lql ! llo 'rlrlJlb o".*- 'rlt c.at )ls tt

cJJ Jl..:,:r t ! (OnrhDpitrs) ':,1!t !' ,rbdr d.s J29

!ur4,rr..t r,;s/rdj"rdt4Ju.JK- tv

f G,b,c.d) = tnG,r,r,i,r,r ],1r,\.) o
r(a,b,c,d) = tnG,r,r..l,\r.1f ,rd) (

f (a,b,c,d) =tnG,!r,1,1 \,\trr,ro) (Y

f (a,b,c,d) =tnG,!d,.^,1,r Y,1Y,rd) (r

dn6LE$.nd.ltulmelmplic.trt(E ),?rnr€rnplicut(Pl) J$+inrrrlrt -t^

'rrd,rr.r ! f(a,b,c,O = tn0,6,t,i,r) + d(v,lt
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. . J i t s^g@.dFr . .s rF .d t tJ4r , r jL "d ln6 l r rJ r t ! r r rJJ l , f (a ,b ,c ,d )=ab+tc+adc l t  - ^

lc,rr jr, cer Jr

drrr, d L OR ;J ! , d!,i r L, AND ;; o (l

s,,A L OR TJ 'I1,s!J,T LAND... T '6J,]I T LAND;JT d

dsr, r u oR .at .i, G+, r L AND ;J t (

sJrJr,) L OR tJ -! r srJJr r LAND {r,!e!ri r LAND;:Jr (f

eLr !+ (MIIZ) tru. *, ri Jr.rrrr& + lJrtd d lJlt.t J !,|'JJ F|E Jqb Js r! rJ -v.

f'"*,=u, *"
Flip - Flopllpd = 1" tr s€c

ttho'd =a n sec

(Micro op.rrrbn) lqrs jlr .Lr L l, tj r1,r.i- /i+, s s+ .rtu DR , Pc dlr.Lr rg-r ii u
\ f r*t.\te

PCeIC+\
+PC+DR
ePC+ DR

, 'if
i f

D"'Q

16.8IT ADDER
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G)

,'#rr ur, o!n, riJtc. j)3Jq.o.ir,irr!rhrri,rr,+l sr,r!!, jr Jt:- IJr&rJr -ri -vy
MIPS ,|<ii Ji, tq tYA ru Jr ,rl.l ,rr, ;! Jd rr-rr r I cs,

ltu| )r+ tFlt,rl 6rr0ffnion h.tnclion Pd SMbd)

'd dt djrr ot, . ,l,hj ,rt jr ur+ ,rrr. r,?r ,r', !u T r jg A iijrr, Jj 6rr ,r,rrrri r:4 dJ, -rr

{ car rrr f 4/ !, J"t drlJ.r 6(. a €rr !!jl+ f jl d 6tPlt s0K.r jl lrtd o+ orl , ar
r!eJ..rl)qldirlrtr-Hlr,rrrr)-lr,Jt;i,udqsrretjrJ:L-urjl&rq.rril,+l ljri

fd,r! d,rb Y r, rr, srr 4t{rrr JLr

olrrlJJ.g'u.l,r'lrgl,FrE 
.rt.r J4it- ett tJje.?t'-t)')'t.t!-l,rrru{J.a -Yr

SUB
MUL

POP X

Jp.r 6lr.it r a* ^ k ! O my sct rsdrdv€) or, r,der+ r,j{cr,r €t jI(c,che) 6l|l @B va

.r.Jr t !+ (misl nt€) ,rrJr, E], ar Jl' rar rJ ca.h. d4r ti rr .ar ..]J rdt M or,r ri!, Jr .al
(.!6c drJ o(ji Ed 3)r, . rrarri) $pg. !+ (aL 4 vi jD sl-r rln6 6bdjJi . rr+rr 6J

llF,YiF,rlB, YlB ,lfc, WC,tVD, tlD, rlF,AC.

.)b Jprrj 3r,Lt. rr!rr.r rr-r !!,r&L.i-, q, lsj err.!,,rd vt
(D!tr But 6jrr c* !t 6!+ 4 qr d\ '4-

''obe rs I !. JF P !q-

r&l el, t arl ar* !1.:rl.€t .a Jtil. rj 6'+Lj )l'F

Ddr- L,rs,

lLid &Jr !J::J€ri .sr b! , al .)J;!i €J, J >1, r !: !Lr. J 0
&[. 61r .Jl:'sJt s; Dl' a! rr;! €r J ur, JJ r: Lr-.-rr d
.s1jd &J; oJltert d,J Fl, I ar JrFl eJr jl sr, ,r !i l.L.ll (i

Acloowl€dge !-.<: a j|;, J' rrj, r, !43, DJlr .: t L,.-rt r!-G- JF i,- + rJi q A
, " J | , . , ? ,

1-,.r;-; or.,a r;u ,x = f -cr P + q n
D

6dorL.x=A+BX(C-E)  (Y

&JJ&i+L.x=E+Dx(c i)  (r
D

!,J.rJ i,JL, X=A+BX(E -C) (f
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66rr )r lork s.r+ rlil'l! (child) rji , Glreri) rJr c6!-i; r* copy-on-write a . et u -w
rlr r* !i, si), J|.|r r.!.r r L.s-ir er drrri! , & r' r &" .rJJ .G,,!s rjljtl

Jt !:l t-rj ijt &J; Ll ;4 .,* qlr (suL}) 6Lt- jl +JLj ."rl + bi ! (r

-p  p . ! \ . . - ,  -  j *  A  . , t ,  -  . ! , - - - -  r , r& ,  r .  , .  J3 ' .  - t  -  '

.ri Irt ir,j ,* +ir !1 ;€ .rj; q!]3 G-!,) c t* j! +rr.j g^ri r- + et ! d

)}: p trrj rt 4ir Ll ts,ijr qli (du!r) Gr.* J +oLj s^ul.& { bi L (r

,r4L db rj d& L leli r ! s+ ..r ;r -v^

e d.curion dne (rr .Lt-
r: relelse iinc (rjryi JLt-

R: number or r.luired resolrces (jr. .Jr eu is)

Pr . r = t , e = t/6 ,R = l

P r . r= r ,  e= f  ,  R=r

Jr.d Js.r, e) rr!ta-, r r e.. o|!ar J! lji r d !,r 4i, ir+ )r !,b.i. f ,f,r;iL

i4rtrl dL"l , rrsoLj , r.. arF)r * sn- lr rp (Non rreenptre) 6rcr ab (ur !t"{

GCFS: Ld-Come !&r E* eJLr frJ .!rrd .br (61di q sr6l; LcFs) Preenptie LCFS
First served)

.rtd (deadlock) lni )q! r .!,.r r,s d+ ( \

.a1 v .l 6 r (rumarcund Tin€) .l-tt rLj r-"r- , i'l; (d€adlock) ;J, rqr r:+ (r

j'e (deadlock) Ljl rqr d trI', i,e oj+ (l

.!r ?r v Ji cL-" (Tumound Time) J-r .1, !-,: , JiGr (deadlock) +i,, rri) .i+ (r

,ur !$ dh o!! J,6" Ejp ! Jt rt r , ,s .J iJ (Thread) e jr d6r !F 6rHs F;- 4 )r -vr

J .+ dL;pt sr J rF/ QL: diJji ;rL L (Blocldtrs) tJ* e' j s.j+ rtljlrlt 0
.; rJii*l? si,rd o,r (Noi_Blocking) rJ*; €J,

J .,- cl^drF J rtd pL6!rJi .eL ir,a (Blockjrs) r,.* €r, i s.:+ dta;pt (Y

! rJ GirF Oloi Blocki.s) r*; €J,

+ GtaJpr d, itd qL- si'$ jiL t (Bl@king) ri! E J G-:+ 6t^jpt c
'* trU siJri *t (Non-Blockins) 

"i*F
jr s;+ 6bjrir)! j 4d Fr c$r- Fir r,! @lockins) ,,& rr jr g+ 6r};i-.i (f

Jj:+ blr 6!j,r eFr r, ; (No!-Blockind .r-F €r,

@
,

@
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rar L r.!ll' ,rr 6lr s!.,ti- rht 6rr?r'& 6J_{ l, +l'? ,ll, )rr)

, J ' r / { J i e  i 4 t . 15 .$ud .o ' r  Ju ' ' r  p r I  i d r l s i . J r+  j r dL ' ,  r r r tm)d

{&l ..2 ,tt ci!, c,ri q,!ur cr.F dri, r!il'

! e:j:!l:l:lll:l: *!: ,Fjr dll J, r,L $: l' dl<, o] , ..1 .? t1 0
ar  oqaaqro$qr \ \q ' q , ! r i s i j ! d r r  J , t j . $5 t&*& . r , . ! r q / r (

&l o o o o o l o l l o l l l o l e Jl:ri diii drl, rjd )l' Jr, J,r! ddr*d:,rf (i

.-r 3jj9!9 !l!!l l!l! ,l,L:6-F r,sl I J:'a.,s $:.,r! d elrr j, r-lG
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