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PART A: Vocabulary

Directions: Choose the word or phrase (1), (2), (3), vr (4) that best completes each sentence.
Then mark the correct choice on your answer sheet

1-  The police only believed me after an cyewitness -——-—--—- my account of the accident,
1) displayed 2) constituted 3) corroborated 47 suspecled

2-  The plan is to vur -—--—=-—- advantage; we will all benefit greatly from it,
1) concurrent 2) mutual 3) devoted 4) involved

3-  Owr organization is committed to pursming its aims through peaceful smemameme- . We totally
reject violence as a means of political change,
1) means 2) mstruments 3) devices 1) gadgets

4-  All parents receive a honlklet which --—------ the school’s aims and objcetives heforce their
children start their first term.
1) clarifies 2) injects 3) conducts 4 notities

3-  Increasing the state pension is a ---------- aim, but 1 don’t think the country can afford it.
1) redundant 2) diverse 3) llexible 47 laudable

6-  The primary aim in sumo wrestling is to knoek your ------—-- right out of the ring!
1) protagonist 2) opponent 3) referee 4) beneficiary

7-  The cost of the damage caused by the oil --—--—---- will he around S200 million.
1) spill 2) guilt 3) demeril 4) exient

8  Most of us ———-——- when we hear that many children spend more time watching TV
than they spend in school, 1t°s a rather scary thought,
1) withdraw 2) retreal 3) recoil 4) regress

9-  Even though he isn’t enrolled right now, Calvin says he will go to eollege -----——---- !
|} creatively 2) delicately 3) sentimentally 4} eventually

13-  Youshounld aveid driving during the snowstorm hecausc the icy roads are -—--——--—-,
1) superlicial 2) [rigid 3) perilous 4) cautious

PART B: Cloze Test

Dircctions: Head the following passage and decide which cheice (1), (2), (3), or (4) best fits cach
space. Then mark the correct choice on your answer sheet.

When it comes to visually identifying a work of art. there is no single set of values or
aesthetic traits. A Baroque painting will not necessarily (11) ----—--------- much with a
conlcmporary perlormance picee, but they arc both considercd art.
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(12} ———----—— th¢ scemingly indefinable nature ol art, there have always cexisted
certain formal guidelines for its aesthetic judgment and analysis. Formalism 15 a concept
in art theory (13) —--—-------- an artwork’s artistic value is determined solely by its form, or
the way (14) ——---—————_ Formalism cvaluates works on a purcly visual level, (13) --——--
medium and compositional elements as opposed to any reference to realism, context, or
content.

11- 1) share 2) be sharing 3) have shared 43 be shared
12- 1) Although 2) Despile 3) Regardless 4) However
13- 1)that 2) thatin it 3) which 4} in which

14- 1) of it made 2) made 3) how 1t is made 4) it is made
15- D)arc considered  2) considers 3) considering 4) and considcr

PART C: Reading Comprehension

Directions: Kead the following three passages and answer the guestions hy choosing the
best choice (1}, (2}, (3), or (4). Thenamark the correct choice on yvour answer sheet.

PASSAGE I:
ADDRESSING

An applications program, with associatcd control software, resident in a node of a
nclwork sending 4 message (o a program ¢lsewhere in the network may or may nol
know in which node the destination program is resideni. To be more §pecilic, a node is
ablc 1o address a message o another phyvsical node or o a logical mode, a program
resident in a node somewhere in the network.

Physical addressing of a message may be to a node dedicated entirely to a specific
application or it may besto a node with several applications resident. In the first case,
the physical node address is sullicient; in the sccond case, the physical node address
plus the program identilicalion 1s  nccessary, We would cxpect  dedicated
unprogramined nodes to exist largely in RIE sitvations and in laborartory/industrial
data acquisition/feedback control'situations. Alternatively we would expect physically
addressed multiprogrammed nodes to be somewhat more general-purepose and larger,
and to contain some kind of an operating system that receives the message and routes
it 1o the proper program within its control. Note the resemblance of the operaling
system performing this messag-routing function to the switch in a switched network.
The time-intrleaved (multiplexed) programs ot the multiprogrammed network node are
equivalent to nodes with the operating system serving the function of a message
switcher {in addition to its other functions).

[ogical or virlual addressing of a megsage 1% always o a program presumced Lo be
resident in some node {unknown 1o the sender) ol the network. 117 the destination
process 1s resident in a mulliprogrammed node, that node has a physical address and N
logical addresses {where N is the extent of multiprogramming). If the destination
program (process} occuplies a dedicated uniprogrammed node. that node has only two
identifiers, a logical address (N=1) and a physical address.
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In the network case without a branch {both switched and not switched), each
physical node must he able to recognize logical message identifiers as its own and
accept the associated message. Although the implied nodal intelligence 1s somewhat
higher, this requirement 1s not extreme, and a workable sysiem employing logical
and/or physical message addressing in a multidrop ling or loop nelwork iy practical.
The Disiributed Computer System of the University of Calilornia at Irvine docs allow
logical process addressing.

In the branched-network case, including all hierarchical network. it is necessary (to
avold line congestion due to message broadcasting over all lines) for the switch to be
able to determine the proper physical route for the message. Since this requires a prior
knowledge of the physical address, the switch must contain a current mapping of
logical-lo-physical addresses or restriet the network to physical addressing. In essencee,
logical addressing in branched and hierarchical networks implies a network manager
and greatly increases the control complexity of the network. Nevertheless, it is
anticipated that some form of a network or subnetwork manager will be employed 1in
many instances, eéven in the absenee of logical (virtualymessage addressing.

Physical addressing of a message ---—--—--,

1) cannot be made without program identification

2) always requires the physical node address

3) can only be madeto 2 node with a single application

43 can only be made o a node conlaining scveral programs

In logical or virtual addressing of a message to a program, ----—--—---- .

1) the sender only mecds a virtval address

2) the program is always associated with a logical address

3) the sender has n@ need for program identification

4) the sender must alsways know the location of the node in which the program resides
An application program --------— of the destination program receiving a message,
1) may noi know the location

2) must always know the location

3) never needs to know the location

4) can be associated with control softwares

Mark the choice giving the word closest in meaning to the underlined word “identifiers”
in paragraph 4.

1) developers 2) endeavors 3) recognizers 4} procedures
A network manager ----—----,

1y complicales the control process

2) removes the need for logical addressing

3) enlorces the use ol logical addressing

4) may be used, regardless of logical addressing

PASSAGE 2:

PRACTICAL DIFFERENCES BETWEEN SPLINES AND CUBIC HERMITES

(riven a specific data set to interpolate. a few general guidelines can be suggested for
deciding between these two similar pricewise polynomial interpolations. Of course, if
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smoothness of the second derivative 1s required then splines are selected, but usually
this is not demanded explicitly. For "nice” data sets there s little qualitative difference
between the two interpolants. But it is sometimes possible to notice that the cubic
Iermite 1s less smooth, To obtain a spline we must solve a sysiem ol equalions [or the
cocllicicnts. This is [ast ay mentioned above, but the system must be set up and the
lime and ellort required should be considered. An llermile cubic interpolant is also
detined by coetficients, but these are obtained without solving a linear system. Usually
though, the choice between spline or Hermite cubic interpolation does not depend
upen the amount of work to compute the d; 'Lhis is because in practical problems the
resulting piecewi ic is evaluated at many points and this is the most significant
part of the total work. Of course, the ¢valuation time is exaetly the same for a spling as
[or an Hermile cubie. 11 the derivatives of the interpolant or model are known then
these may be easily incorporated into the Hermite cubic but not easily into the spline.
unless the derivatives oceur at the endpoints. If the derivatives are not known then
varionus estimates of them can be computed and used; effort is required here too.

As we have seen, every gspline 13 underdétermined by the requirements of
interpolation; extra information must be supplied. All too olien programs lor spline
intcrpolation do not allow the uscr 1o supply this and onc may be led o believe that it 1s
nol necessary. Rather, the code has buill in specilic assumplions; 4 nalural spline is the
casiest choice, but others are possible too. For example. a program may estimate first
derivatives at the twio ends from the data and use these for d; and d,. When not required
to give any extra conditions, the user should be alert to study the program
documentation to discover wich defaulis are being uscd,

A Hermite cubic interplant ——--—---- :

1) is often sincother than a spline

2} cannot incorporateiseeend derivative information

3) can easily accommadate a model with known derivatives

4) requires ¢xcessive computing effort 1o be consiructed

[n general, it is expected ————--—-- §

1) an Hermite cubic interplant to be discontinuous

2) an Hermite cubic interpolaut to be smoother than a spline

3) a spline to be smoother than andlermite cubic interplant

4) i0 have morc compuling ciTort [orgonstruclion ol an llermiie cubic interpolant than
4 spline

A spling -——-—--—-- ¢

1) is always preferred to an Hermite cubic interpelant

2} is not chosen when derivatives at the endpoints are to be set

3) is not prelerred because its construction requires a system of cquations (o be selved

4) is the choice as an Interpolant when sceond derivatives are 1o be smmooth

The cxtra information for construction of a spling ---—--—--,

1) is the deciding choice for the type of the intended spline

2} 1s always decided by the construction program

3)is used as the first derivative estimales at the endpoints

4) is alwavs sct Lo yield a natural spline
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Choosc and mark the choice being closest in meaning to the underlined words “piccewise
cubic” in the first paragraph.

) a natural spling

2) an [lermile cubic interpolant

3) an overall polynomial ol degree 3

4) a polvnomial ol degree 3 in every scgment

PASSAGE 3:
Structure, Sparsity, and Black Boxes

OFf course, it is not at all obvious that the O¢m’) botilencek can be beaten, and indeed,
for "random" matrix problems, very likely it cannot. However, the large matrix
problems that arise in practice are far from random, and there is a sunple reason tor
this, Small mairices, say with dimension 3 or 30,anay arise dircetly with more or less
arbitrary enfries in scientific problems—=as répresentations of the relations between
three [orces in 4 structure, perhiaps, or between thirly specics in a chemical reaction.
[.arge matrices, by contrast, usually arise indircctly in the diserctization of differential
or integral equations. One might say that iIf m i1s very large, it is probably an
approximation <, Il follows thal most large matrices ol computational inlerest are
simpler than their vast numbers ol individual entrics might suggest. They have some
kind of structure, and as the years have gone by. ways have been found to exploit this
structure in more aid more contexts.

The most obvious structure thal o large mairix may have (18 sparsily, 1.c.,
preponderance of zero entries. (L he opposite of sparse is dense.) l'or example, a finite
dillerence discretization ol a partial dillerential equation mav leach (0 a maltrix ol
dimension m=10" wirth only ¥=10 nonzero entrics perrow. T'his kind of structure is
readily exploited by ‘the iterative methods we shall discuss, for these algorithms use a
matrix in the torm of a black box:

BLACK A
X —» BOX — AX.

The iterative algorithm requires nothine more than the abilily 1o determine Ax [or any x,
which in a computer program will be effected by a procedure whose internal workings need
be of no concern to the desipner of the iterative algorithm. (Some iterative algorithms also
require the computation of A¥x.) For the example of a sparse matrix A, it is easy to design a
procedure to compute Ax in only O{vm) rathcr than ('J(m}) operations. This is in marked
contrast 1o the algorithms ol direct linear algebra, such as Guaussian or Ilouseholder
triangularization, which explicitly manipulate matrix entries so as to introduce zeres, but in
the process generally destroy sparsity.

An iterative approach, making use of ----—--—--,
1) density of a matrix. can be efficient

2) sparsity ol a matrix, can be ¢llicient

3) finite difterences, turns to be inefficient
4) random vectors, appears to be unreliable


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

27-

28-

29-

30-

A structure in a matrix -—---------,

1) turns the matrix to be dense

2) has complicated the manipulations ol malrix eniries

3) climinalcy the sparsity patterns within the matrix

4) can be taken advantage of to produce efficient manipulations of the entries of the matrix
To compute Ax, when A is sparse, an ({ym) algorithm -—---—--—--,

1) is more eflicicnt than an O(m”) algorithm

2} is less efficient than an O(’mj} algorithm

3) is as etficlent as an O{mz) algorithim

4) does not make use ol sparsily in A

The O(m?) bottlencek --—-—-—-,

1) is no longer observed [or malrix problems

2} can most likely be improved for large matrix problems

3) cannot probably improved for random matrix problems

4y cannol be improved upen even lor large sparscanairix problems

Choose and mark the choice having closest meaning to the underlined word “preponderance”
in the seeond paragraph --—--——- .

1) predominance 2) predetermined 3) diversity 4) scarsity

ST Gn o sl 56T i labla s w3 oy ile oo 0 31 o (F1)copns oliy) drly g0

& (Jf.u.n.‘.‘!' ‘fL.u P TN

f'{e) s f(x)e’ x<o
Sl plaf —— Lale ol Aog 93 & jo docdes sl yls g(X) = FI R
f(c) Fx' —Fx+Y | x>o

n e
teast plaf oty = Y PN F R ol D 0 (K1) e o S0n plads T
k=o n=c
Y
‘v
;
Ve
3

T


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

¥ dt
Al S daheq Lo callie g coll polie g3l 1=-[75Jaﬂ Lyex el g 51 -TY
sly o e S U 3= A St m A3 L¥aX glo s 8

Sl plas . & (x) Joolo il
y(x)

a

b ¢r

aT i

b (f

]
Tl plas (h—a )'Jinnmlgw_jsuj {'f+x—xr)dx)ﬂ -T¥
a

1O
Y
v r
¥ (f

. O
5IN—X

foin alat | dx 1,8l jlade —1'0

. KX
SN —

Ol plaf gl oo ol oY jamea Yo AX° = ¥(F - ¥) s jlails o LSS oo colus —YF
T O
Yo (Y
YooY

—(f

o J_e»n_!Hf(E)dxd}- sl 5y [f(z).];;:\j e 1S53 i S £ 51 Yy
X
D

¥ ] ,auf‘l):{(x,y')‘o{}-“_ix,uf:xS\)}
T
V(Y
)

e
I


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

X psint
fend plas g (W) il g(x) = .[ r Vi+u'du de 51 -vA
\
T ()
L)
=4 (Y
—7 (¥

eul_.1QLMQM,I+}’+Z=\:&:LM¢!JSM03LA§J3| r,.‘.i..f..m.i:;d é."ﬂg GEBJLHJSPJ? -vq
ol oS P(X,¥,7) =X+ ¥ +7 J&=

O

(v

- | - = | —

iy
ACF
551 45 il claigF 4 XL+ YT 47 SNEFF)ES g X ¥ =Y Ao 059850 5t Jole gimin C 0uiS o8 —Fo

el pfaS s [¥dx + 2dy + XdZ Jols 395, 0 0390y ol sbbes e o8 oo o 18 B a0 el Tue

C
T\f'?n O
NE
e
—T\E'rr ¥
Pl eyt de S S B Y s AKX suibmli FI XY usd 4,0 FY
FlAUE (B =(AUB o
T EAAB)I= ANTT(RB) v
AN (B)) = (AN ¢
FHrAUB) =AU "(B) ¢
Vit Gy a0 38 plof it A il acgoms 50 lgs plaal), T g R S oss 58 —FY
(RUS)eT=(ReTIJ(S:T) ¢4
TeAR-5)=(T«R)-{T:S) ¢
T+(RNS)=(T+>RIN(T-8) ¢
(R=8)eT=Rel =S ¢¥
il g caels bl Sy Fr X 2 Y ols o8 -FY
YA,Bc X{(ANB=T = {(A)Nf(B)=2)
F o] sy 4l 38 @lad
i gy 5 Sy Legit [ i (¥ s S0 Lagil g cesl Ligs [ 0
s Ligy Lagyl Jg ol S Ss [ ali €F ol Ly S S [ s (¥


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

Ol oIS 3 85155 ns —FF
€itomnd ply B dsgoms s oo b as o)1y gpuis A dogamor
Vx(xeAaTy(yeBax=y}) o
Vx(xeA=>Iy(yeBax=y)) «
vx(xeA=Vy(yeB=x=y)} ¢
vx(xeA=3Iy(yeB=x=y)) ¢
3 ol Sl ool e RUR T = X7 a5 glaigfos ail X 450 Ao gomo 49, gladaly R s 5,3 —F
G418 1) ool (] 51 6wy Uyp 0 R Al o 5 oo S0 1 g5
Yoo
Y (¥
Vot
o (F
AT O ygmacp | 50 el =T 9 F opra Jlals a8 (ol lo af o ygba ol Al TXY wo il SUA oif 08 -FF
HERUIVE) L
VWA +15] O
fA+ 8] (v
—3vA —vEL
SRA ¢l (F

sl A ooledt
(bl (F y ¥ (¥ Y
MeM (F) oS 538 .o oo glid M (F) LI F Jose 5l claslobnxn gle s 5lo plad glad -FA

| A B
A St¥<r<n 4 DeM, (F) AeM(F) ol a_n_au{

; P
pe I)] £ 4 el yile S5

] et 1 Lo 45 5500 40 4y 5 el oLUT il 1 ig,lg
A
.ranl{c}> r g rank[A B]>r sl B=o ,C#o 510
} A
rank[A B]>r at B#e g1y rank| |=r (v

A .
rank c |7 C=s 5, rank[A B]=r ¢

A
Tunk [A B] =runk Lj =r (f


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

s b g umiil e ol o ¥ 3 51 Sl slpslator diy plosd gl Py a8 —FA
ol pmo iy ¥ oS W, = (f(x) € Pp|I(=1) =0} 3 Wy = if(x) € Py [I"(1) = o}
W+ W, =P g dimW, =dimW, =1 ()
W, +W,. =P, , dimW, =Y ; dimW, =¥ (v
W, + W, =P ; dinW, =dimW, =¥
W+ W =21 s dimW, =Y s dim W, =¥ (F
T =0 Lol s fod K TV OV SLaSLF plive 9,V amly oo ghid o V aiis 26 80
Stonsl et T 2 30§ 4d 5 2590 0 4y ¥ plas 03T TT # 0
T e =¥ Tas, 2¥F (¥ T e <Y sTas, 200
| e W Tl T o 2¥ 4T as, <¥ (¥
€3l i disdiis ; der Px) =xF+rx"-a Slades i 5%
aglai | oo Ay (F ale; lam (¥ mlbatadi g o5 Lagd (Y Ay, S5 Jead ()
(W PONPP TPCAPL PURC IS
ol g b Al o o oS a5 oo e [ K 5 B 00

o . y
il | S -{[(H)} LSy b Jl s e S B (e e £ Al S (Y

st Hogs r;.p.ﬂ1 slog! 3= L{_n.t as e g g f : J_'% _:”J.li C.aLl 48
d{x)=[x](e£x2Y) o codvgoge (1[5, ¥] 2 R odoiiz e 1l (F

w

1 %

Ty
5 VY Sty J1S50 i it b=] f(x)dx azj £(x)dx 5 f(x}z{ LSX sos g OF
o = el X
Fiaw] o 5 4l 3 @S oL f ol

a

A=b==0

i
a=h=—¢

f

3
b=:.a=—¢

?

3 }
b=—.a=— (¥

& ¥

R CH)JL;‘ d.u)f fa!n.ﬂ- ~LF

el 5280 atiges b atshy i Y e TIR 2R $1v

sl LSS dlungey [a,D] 854 5 F(x) = ff‘(t)dt 2l olET atl sleu, o R0 [aLb] 35, o 31(F


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

- n{n-+t)
. x-Y
1l ] ,_1,4‘2(“1}"”(7) G e R B B

n=o
i
Y
= (Y
Y(f

Vo glow 38 (uinile oy ¥ U A 2o Jlolod glp ooy ey U oo Jlop jalicd oo il S0 50
e L3 g g ¥ T S Dk Mg g haled ol Slasl olowd £o, dydy dy x10" | —4 e £ Ojguons
IEARPR S A AN

cpod g VRV we (Y

spand g VEY oty

apael ¢ YEY o2 (F

i o oo [AXIETOA) #0¥ [IRllE 1t 55 cotia itz ilsn T o Ax = b slSins ooy apulos oly

P! dlowi ol yguephe el X ad bas o gllas glp e AX g A Sl 2ic k(A}=‘mr‘¢,T a0 4y
o b ol ol p T BES W 5o slexel pols

YO
Ay
¥ (¥
A (Y
o e il B30, xy | olaie 1) =8P A5 olla
n>p Sl P+ S n<p 3 WS (¥ n=p .os(d
e il il Ron F 5 Lo holisas S0 43 01,808 Cypayd X S XY —AX) 5l ,S5 alel
0 gl ot |y

) 4
Jgd.!,ajcd_,s;a(‘f vlgd.._.wJa;S-(\” — 4y g 4l e (V —a des (0

a a

b (h a)

oty 1 1= L f(x)ds =1, = [F D] oson JUS0! pmass (sl (Slalis0 ogs 551

- " a+bh a+b
L!t.-n-u-!l J.ﬂﬁ sdgl u..-.mad.:o...m.':ﬂ nﬁ‘lj 1|-¢,.1J.:f.j )Ja'.'t_}.b[ ,h:| [ [ﬂ, :| EJ‘LE P18%59) L..J).n

(b 4 {1(a)+1(b) (ﬂ] i

¥

] _
( ?d]{l(] r(“bj r(b): ¥
(de){l(a}+l{bJ+TI‘(d:bI @

Ta][rf( g +b]+vf(b) ¥

&7

-y

-&A

58


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

2905 ol &y iy 29,5 ¥ gophigd ag ¥ B auly G55 Yo oy oo Byb ol 4

ol vl

G GO )
vo! yol

(1 (a0 v ¢ (r0f () “

orXileo e (ASU Y il diged 488l 0 5S35 g YV il QUIY Jholad digai oS0 dilie § (Sl gox )51
Ennl alaS 139 oy 30l TV L diged 4u8ly 4 553 45 384 ailis 4

7 (Y ™™ AQ
YYD (F Yo
ﬂ,.a_ﬁla as_ila i='1,...,l'l)_h ESIJ—! a ¥ GJs_bd\_l ..L.\_.\:.:l.a t_H.l'-l.'f\_awu.u le.n..ml_&..\.l JAH,...,AE donnS Ua_:,.‘ﬁ
i
Conl PI"‘"‘— chddy (-'_.J LGA.I )I ";u ._}51..&."-!- qS...ﬂ JLn.g.’:-l P(A|)=_—"
1+
} 1
> m= el
+1 n+1
i n—4h
— iR =Y
n n

Syl Jlasin] S o il (@3Sl igas g Bl & |y oac # olasi {1, 7, ¥,0 She} acgoma 3
Cl plAS bl 5% 50 B 51 il Bie oy S oS

i ¥
(=) o =) @
e 5
A i
—a = TN
5 Yic

. y . | . e g
l.le_-' P(B|)=.—+1u il glaend ol S 2o Jiiis gldaolicy B“B-‘-,...,Bn R -
1

ol @las ads F ) leuoliay pul 31 S0 La.sa asisl Jleio! cawl 1=9,Y,...,0

TR

— )y —F
T e

—$)

_5Y

_5¥

~5¥

o


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

Dslno B il g Lol o800 o ld ool oy lods L

Pl oy 2} gl 5138 alas
F=0¥f) o NN sl olp ()
FT=0(f+g) wof sg: N3N 2l a0 2 oluiss)
S (F 35 o (¥ (o} Jmid (¥ (ally Lazs (3
Sl (gland yo am JIK .y 5 0 anhid gl )1 s
k=o
for(i=o;i<n;i=1+1)

for(j=V;j<n; j=j+i)

k=k+1
n?lgn (f n' e nlgn (v n
S glad e da il K o) oF axlad o) ol 51
k=o
for(i=v;i<n;it++)
for(j="s j<i; j=j++)
k=k+i+j
n' 43 n" (v i (v n
v el s ouiges it b (o A1 59 00 ) B g9, S5 e sl b
¢ . Y (v % ()
¥ l vt AREAY

St iy (Stack) aidy 50 Vigely 10 9580 10 39 (au Jlocue BUS 0 o3y nDFS gomine 5
0 5V ) 535 alalBl Ko o

VigSgyy az s (T Sy

Vst 180 4, el Vg ans @

Fagur oo plonll pais 90 lralar b W oS pgdgre Gl & WU T (Bl loosls sl g5lud o b
¢
.
"
1

v (Y &

Y (F 5 (v

ol 4yl S5 59y (U 53l e g (Bokal w59 ol gl o Sl i 8l ko) A ye

tl ot il e Sl S P
n',n (v n' ,nlen ¢

nlgn 4 n' (¢ nlgn ynlgn ¢

By

_5Y

FA

-4

_v.

¥

-¥Y


https://www.tahsilatetakmili.com/

il w38 w3 gba 38 510 s

] B (IZN) b o giigus Comed &K )0 pals SO gy plej (Gl

ol B () i poli 5] S 50 pate S ) ol (o

i O (I T (i G 0 ) Aine 3 o0 3 i o3 20 oo (&

L vt Y (Y & ()

e B =TVa; aF godowd A5 5 2] widlo OU8 30 geime 10 Lewl o 8308 ilyy Uy gaengily b Suc
(s 3L 30 5l aolinal) Seus! glasd po 4z 1 allias ol (g bagio Lo

n s nlgn ¢ n 3 ()

Szt T ol 3138 S0 S 8 41, 5L SGB18 U s Jlho 15 (5,5 Sl e 15501 (510 o800
S iz T ja ¢ b alold 5ai
&0

¥ oY

By

+at (¥

sl gloas o 42 31 e ds ol 1t 5o Quick Sort ol cdle 9 lo) § bosgin yloj
n".nlgn G

nlgn.n’ (v

nlgn, nlgn ¢

nY_._nY (¥

kol dile b b o PBloa i b el Jlocaa ja0 ghile u*‘i:r nUlelus S S5 o @l e gl
Vo 5 1ally 0588 = (ads ootz 5551

n—4

Yn (Y

n+i e

n f

i {glalograls loj L) a3 Jo ks 1980l (g1l allans plas

sl (g lod pa (F B s 0 Y (O

Lo sl scabl slael oy (¥

fowl (gladasade sloj L) (dynamic) by oo 550l g1yl g3 Jiluws §1 Sy plas

St Jlacie 18 S o el g0 58 aleld sl (W

il 93 o yia s 1 0t 5 Y g 3 ()

plaSgen (F 33 0 (F () Lasd (¥ () it 0
€ o guin, o o8ladow! (StaCk) aiiny 3 e jlipa o Cunly 31 cod o 3 lge plF g jlwosby 52
BUS, DES v DI'S 4 BIS ¢

hashing, heap (f heap ¢ hashing ¢

-y

Y¥

Yo

v5

vy

VA

-¥4


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

Y] vz blle &l ot &8 3l din b =
Yy (Y AQ
Y (Y vy

{‘slﬂ.l.n:.‘-vm ul.n) LSL"I‘:‘ J;Lm..a:l ¥l P ,_,AJNS 9“5.‘:- chiaod a J":'Cijs Lg'.hd',f (59 3 J.;Lw..o )1 15 LT
l.FL";' u.ui} g2 alalé ([
uﬂi} 3.3 ).h aliold ("

2518 o o Fsen (L
V(Y Q)
Y (f ¥t

Pl Canw 3 (W 3155) 85155 plas
wba i ans ud,b 3y padd lEil elgsJo ar ]y (pdo 1391 (5o pne Gygu ,SIE— 3555 s 54R01 yo 51 (AT
(o, ool lals ) g o BBats oF | alino sl 8 lose il i ds Sac a8
sl gladosiiar oloj b diliay o s 56801 gyl 1 y0 | gaduale¥ alliws (o
() laz2 (¥ (e} lazd (A
oS e (¥ 35y (¥
ol o 35 4 35 plag
NPNP=¢ o
NEUP=2" (v
Pc NP —Complete S NP =T ¢
NP - Complele 2 P =3 INP =P (¥
g R T s A L B R s e e ey S -
(Vi) o =1

(Vi< Q5 =121I‘12] {aili+akj+f{i’j"k}}

a8 Ol e ! 50 Sl dmlns LB O0) olos jo kg 5 3 ol a8 ol b di.;fi;,“.:-ab’
Sall s b der 3 5 dlona o ;95U g 09 on dmilins Sl

Seslys B (T ¢ Saelua- 007
g b B0 & i 3 - O (D) v
S

Ly=fo" " n2c}
L,={a'bl ¢ |i+j=k)
el ey ) 90 (0] 090 55 2 3 plas
RGPV SO DR PRI SO PR A1 st e plaSma Loy 1y OO
i oo 90 8 Ly g Ly (F Do plis Ly g oo ol Ly (¥

—-AY

-AY

_AY

~Af

—-Ab

_AF


https://www.tahsilatetakmili.com/

i el 5 50 1y g Sslee AV
il JoSio e digdh po 081 yaudlii 1 NFA bg? 4 _slaylsy o (I
ol a5 0510 damy D wile S DFA GO e ool 30 C=L(D) 5 0lb DFA G D o5 o8 (L
RS e i m
33y ol ek g A pdy scdle o i pe el [ Ol o SOU NFA oG M s 6 48 (THT
w3 o i 1) € 5l a5 pasoy o0 NFA G5 ds o Jrid y500ss M
TSt e 53 (338 g0 )1 F 313 90 i
e
3 (Y
Y (¥
vt
] £ it pdiin S o158 &5 BuppSo a0 0 1y 25 oilsE LG Wl AA
S — 080|081 180|181 | ¢
05108 1A pol ¥ (Rl Bl 50 i plas
- 010101111 ¢
101016101 ¢v
1100110110011 ¢
LOTTTTI0001000 ¢t
WS e s —AR
L= {u"wwRa“ nNZo,WE {0,1}9}
Lo={a"bla"bi:n,j2o)
Vil i 32 55 92 Gl 0500 50 Soplos
i oo | Ja e o Ly s Ly Q)
i iyta s Ly ilds Sl e 5l et Ty (Y
St e 3 Jeee 05 g Ly s Ly (¥
e pas 51 e L [y it e 5l LEna Ly (F
w25 o) gl DFA O M s 26 -4
L={we{a,b} : s,lon 45,5 sloai 5 ogd o ploi b L 30 g3, b Lw]
98 4l5 s siay JSlas M
T T
7t 8 (v
bl g3 ke sl Gl L i (o8 -4
R=(c+) o((e+ Do +1)(e+1) ofo+)
o o0 JHEL 30 W=oYo X o oyl X gl p ylodie phaS 50l
Vg o gl plaSen (F Vo lapd (Y Vg2 590 (Y o Je3d O3


https://www.tahsilatetakmili.com/

b d bl oo S0 & e dilag ol 0 AT Sgld ! b wll PDA & and (gBlogl S Q i 258 AT
S e S e b rgle olad g lad il 504, olod & dzreT b aF ol ol olise bl QR0
w1 ool g wof e o 5l el alod w80 el 1y 205 il a5 3 oo 0jlel cuils o) LS 6
LESNTE T AR § IR, PRLIPWE ST N3
el n PDA o5lad a0 (Y L e PDA ' 20850
el L PDA 5 sty g Ko jar pdils 3 e (F il By jad rpable Socoyad a (F
as ol iy Ba oma € ol azdils ssmg of gl ofe 1 Hiiae yof o olf yo ol C WS guie [ obj os¥ -2F
50 1y Lol 8 ol it s (g3 VMoo ) UL gloand} ¥ g ¥ o5 alily A > X 4 A 5 xBy @500
e
LULy e C o551 Ly, Ly e C S0
L,TL, € C alf5T Ly, Ly €C S A1
LeC o5, LeC s Il
i S 3 o138 o 510 i
a (¥ 3 S5 (Y st
Yo 33 slilogigl bj o 4, plas -AF
1010161000001 ¢
016101010101G ¢v
1000111000111 ¢
OTLITRTILILLT ¥

§a s ‘_Jum Lilox Lale DFA 05 2o Jaws Jsles DFA & Z: {a} cldll o1, 53 NFA -4
: 80
Y (Y
LAY

i\

Hade pomo a1 ki g ddalo Sl

L A-D. S d...\..\as ﬁ)b-ﬂ 10'..‘;5 -4y
iy ((pargy=>r)e(ip=naig=n)

) ((pvay=r)e(p=rvig=r)
() Laitd (T (o2l Lags O

oS (F g3 (¥


https://www.tahsilatetakmili.com/

woawl By pho 513 35l50 —SY
2l o0 il =g sl 3y 138 =P
R = e I I TS M o o
el 1 sl Sole 455 plas
€oMT (nioat 4y il & Gl (S oo 4 3l sl il 4 0Bl s e e 4 S
((~p)rl~q))=~(ras) o
(~(paa)=2((~1)A(~) «
(A=) = ((~nAal=-5)) ¢
((~prq)) =~ (ras) s
a s 3f elu S i p olgs 5 accemea 3 B g A ol X Jla¥ dcgame (PUX) jl jeliie X dcgeme S el —AA
IEW FRLARERE IR RUIUW LR WS
P(A) " P(B) = P(AB) 0
P(A)P(B)=P(ANDB) ¢v
P(A)-P(B}c P(A-B) ¢
P(A)UPIB) C P(AUB) ¢
S o0 4 55 i il bt ) N TR} acgommo glasl -4
o={J
n={n—)uin-1 (vneN)
faliins ggas dim cud P T g) ojg0000! 50
Y0
¥ 5Nar
et
Vg (F
COW PIRESE W IO TR | GRS RL JUN ) R Pt
CYFD A YCX 2 oeln a8 (spba 3l 202y X gg) £ S cad d ally X acgome 2 (gl (D
ol gde op S, gl Y Ao gams
329 FIP(N) 2N &b &jsuopplye il rads Masl degome Jlgd acgome . P(N) o8 58 (0)
TAYEA o AZN o cdpassbs
(o) Laié (Y () Laé 1
Sz (F 52, ¥
sl Cons g Lol 115 elo 55 51 6 aie cealons 3158 51 SlawanS Lo gui g 5k dsgamme S5 A Y0}
e S 3w AP acsamo s P2 A af 3,10 8909 P aidla glo )58 (a1}
ol 5850 AU~ P} g AUTPY segoma 50 31 5 P il o138 2 (2l ()
ACBH a7 00 0925 B adile JlowwnSle 5 5 s 4sguzee ()
Y (¥ ()
¥ Yo


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

Faddwe 33 Jgtdd po Blaiko jo (Joo 3 plaiea pj glocbs jl golasi a2 30
ANV a[p(x) > Q(a)] AV p(x) = VxQ(x)
) VE3yp(x, y) > 3y p(y,¥)
2 Yy [p(x) = Qx. )] = [p(x) = ¥y Q(x,¥)]
) (¥ o ()
Y (r v
el e yo 3 IV il 3590 50 au )3 plos 1eY
ks 3 po L g don ) 8
i Gl o L0 30 pday T (858
it 5l e Loy pde S
RS EPLN | S oonE §
il s MY
Sla e led oS el alBhte] Sae o8] s s Slas 8 dse es (T
s i slad o AWSERNEEINE SRS SN 5 oS g Dlus jE dan e (F
T e R
oo o308 Jladgs (H
P8 o (g S C
e B g0 Sy T
el 398 glelod b g oS 50 5155 (gl der o (e 4 55 plaS
9 WS (o0 Mo (6 e Jes el (580 o (S ST Ll Bl (5080 (oo ol SIS ool o Jladgs [ood
.59 pilgrd | Jlodige o
(CoHIA[@ > TIA-H] (HS5 O AP A-H]
(—C = L) A(CES LT AT ) (E S AlC -2 A1) &
Tl 3 lee gl doar g o yige 40935 plas —4e0
el i 0Buidy Wsenndloed dos 51 ol i abully ot biSiws a0 3l 45 oSy
x| ve{By > I'xy) = vy(ly > Ixy)] o
wX [V}-‘(By — Txy} A ?¥(l'y — 'l'xy]] 'l
X [V}-‘(B}-‘ ATxy)—= ¥y(Fy A Txy }] ¥
X [‘G“}-*(B}-’ AT Xy) A TY(By A 'I'K}-‘)} (f

Clmt| G 33 3 JY il 93 8390 30 ads 3 plas” 4o

(- pvq)
(s At) —L—> %
() aw— t (W) {(pA—g)—s
LSS W —ZVF
e g
ol () Jg piaa () (¥ pimald gy (4

paa 33 g (F el () Jg e (3 (Y


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

Wacqomo & 55 1o (A, D) izl wars b beBgacAguiilacgome 39 B g A s 05
il Conn)s g5 glacslas 3550 50 40 35 plas’
(&) (a,b) e P(P(AUB))
iw) a,bellia,b)
Ll pemio () lada (Y ol patmo (1) g (W) 0590 93 2 (O
iy o 3L () g () 3 a0 5> g (F ol oo () daid (V
SUCL PRI RS JRESTRE FENCPPIVERIE TS QURC e
Ay ={xeXixc X}
AT={KEX:¢WH&WMK}
U P PUUNTRRT JARY ¢
s 3 ] Ay Laié (Y ol gl Ay Ladé ()
s il pliSman Ay g A (F izt il 90 0 Ay g Ay (Y
23 sl Sy plaS 0P <Y il aiila Qg PY 0 glp & il ol Jloosg! ¥ S 2
§ ] i 5
OFY =Y sl <Y ol (A1)
el M JUa3y9l ¥ (0}
f) et (Y (2l Lags O
e'oS g (T g3 2 (¥
P 551y ot 77! ot 33 il S 31 0 e il ondge S Jper oled AP oS 55
il S 33 &3S AT L S

P(y),=y ~P(z)
P(y)—z=y->P(2)
P(y) - Vi(x=y > P(x))

A e SR P ) o Lo, e ()

ol o D ploel 2o 3 oo g (B g LD (S pea Y

palodged o p8 8 pme @y jlone g S S cogas jau Bpme (¥

ols JEA gliosal 4l 15 cogas jpm (Srmo o 3 LoD (e (F

ot oo ]a oo t] il tp a4 S A A a4 cpemaA g 5 s, §
Ol grazes A degazmo 850 3 iy 35 plas . A= {1 1[0, 1] > [o,3]] cont Ligy 5 Spusess 1}
s | Ll A (Y sl it Y

Sl g AP il ol b A

-1y

sk

L

LA

-1


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

LLE g LS s ol i 4 i Z DLO oS 78 o bgd abarly o ol L={g} b5 50
sl Sl g3 bt Z proU{oy} s Z pLo U{o} 45 sses aloz 50 0y 5 0y 5 0l el
z pLo U{ov} 3 z pLo U{0,} lm wlilemds sl e quiyias Uy 3 Uy ol ps 65
iy Sy AR j 1y 5 glee 1 )F LDl

ST T | (O

St giladdo Jobne Uy 5 Uy (o)

Sl S0 plaS g olro,15F 51

() Lais (¥ (el Lais 0

pSiges (F 9 2 (T

i e g0 A 59 e 138 o 3 1 15 glals

il 15 5w U 50 58 31 (Satisfiable)  Jous slé ) ac goone o (A1)

«Z':q) 2l ZHP AP Jsrds Z Sl [ g0 3 5l dmgame po (ol 2 ()

Yzl s 8 Loyl 2500 50 4 38 slas

! (g S 5l glasms SO 2 ()

S Gtll) aze S () | o Sloli() dses (all) (F

EECD N3 BN o )

i (6 AT plaSana (T

Wy =3%..3%50 5 Wy = VRGO 5 adl ol 455 glaio 515 50 jor H9ds Jaeyd 50 0 puis 558
YRl S 30 95 0 3len 31 SlARE dm Bl I i 4 a3l ST S V—}‘UbB:ﬁé-Lng_j U i’ g0 58
Fi O[] o5l oy B 5] 51 (aany

|y B[s]-8.F1 g 6]s] 51 (o)

= Wy [s] ss&T iRy wi[s] 5 @

Fo w[s] et g wy[s] 51

Y ()

YT

T

£

W4y W Uiy g oKy g ek aogaze B W 4 W= {0,150 51 aily aen acgame A pui 59
(saep2) leied POW)X P(W) aegorme b bl 31 (goloni a € 3B 5 A glrasgome 31 C=P(w) 5 il
il

Y

Yy

Y

o (F

-Ny

-1y

—-1¥¥

-1a


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

YV dxio 660A (Y+9) o _ yiganalf agle

oS (o 3 b el

&
FAfY
|y kZ(L] [a—k) &ske jlode

Yooy ()

VYAV (¥

YAy (v

oY (F

g el 510 o Joadde ganddlo 1T (Lol g & ioaddle gl VA suSLiils Ko ggaidla 1YF 5]
(Ggmesdl B g ol (U 30 o2 2 Weodle S2ulils 1Y (rigied tiind (conedRl ) & wioaddle ganiils AY
oSSl 3 ST 515 30 38t adoadie gl 17 5 menlRil g (ggmil 3 5L} 39 o2 2 SiwadBle gl T
Y gle Cawgd 1y b e o gonidls adar G 51e aidie laadly pel G BBlas ay st ITY i

AT

¥y

Fy

& (%

s g 1y o o 38 ol adm g0 30 o e Siom 00 1) el TY i s j2 S5l 457 £3L8W1 ggluain Clie oS
= (U8 ildan) v @AY g5lin Sllie Sy s i slo a5 00500 et (Galuno Cund
o oS o 55 1 gl S (el 5 o o0 il iy S gl 1y 515 a3 a0 50 e 00
Vil Jiis cagas o Juolor poicts dlonpe jo &5 (S

Foag
“A“‘ 3 % v ¢
LV_ZVF’S Yo vf

s (Shidhodr o 35 X et il (43 TE Lold) 003050 souile claails i oy antue € w58

Y Y F A § Fomlpuiz C axio
A ,//// Fas ()
BAY (¥

B %
7 FAY (¥
C Yo (F

v | T

-

Wy

-11A

-4


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

anily Sgmrg Ay o150 08 AT g ek wbl 0,1,.0,8 I b Cute ol @ loaidy Sowi X guad @48 IV

X
Casla g2 eil pluos o ¥ Wyge el 30 ¥ = ———— o 18 JFllawl ool yalls L aw J8loe o Wb

",’coc,ooo

[ra,f<) o
[vo.v0) @
[¥a,re) o
[fe.fa) ¢f
Canl o108 110y B, F, 1T Wlis Wae 2l -1TY
X

(—x)

X
Y— A
T—X
{(1—x)
Y
(—x)'

Sl Wiz Llie 81,5 31,8 slace jo pj olaad —AYY

&

(v

(¥

vy’ e
Yol 518 B XA xd caalo cfa Heyd Y XTXY Adatas calo sie 1YY
HHEXT ()

(1)

FrhxTxYT (Y

SO

Tl | 0B dim S0 S5 (YVIAVD ) ploda o2 ald Il o3, 8 dloel ggoms ITF
£
Y (Y
Ay
A ¢F


https://www.tahsilatetakmili.com/

ailo dgorg Y s Leylud! §l code K dcgomo p ) o0 50 aF Gl b duc o i8S e K uls 08 174
o,00 51)8 closl am ;0 R .S 538 & 1y o8 ol oilessl Lis s JLu Juad oS g 0,5 S0 5o af sl

[¥o.89) (1
[1.x4) «
[7o.va) o
[peve)
lim 20 5 e lely By, B, 5 g By =80, — 58,y eadbaiils T2 Y ATH b ly 51 AYF
n—o Ay

¥l

AL YL Y wiled o @8, polie 4 azai L ()

LAl

LAY

wail s ide Slae' sl e b VL VSl e a8, polie 4 A U (Y
Fioa] i il ¥ 0 a5 B g1 18, b ol 10 olasl slosy —3YY

)
oE
)

¥ T
0 Yoo
( Y G
o R

by ke ) g3 1T

5 fod ol Gl af 8518 Sy  olisis ¥ G1,T (Ll

3 1 JalS Gl a5 3 )l Sgzrg  caliiie ¥ 81T (o

] a3 508 glos 5T alaS

Al s (F 55 g (¥ (o) Jzid (T (el ez ()
Wiy ko 1§ glas 158 TR

et digan 0 o8 5T ol aieal G SIS oS 51 (I

wls e g 1LY, YL, F,0,F,8 Sl o allis b ool GBS S0 (0

By10 0grg 5 3,0 a3 el y Su s U 1 g 50 Gl 0L BL,E J8 08 am s Wl S Utz

] sy Uno 3l 38 ol 3l oloas as

2 Q)

1Y

Y (¥

v (Y


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

ihindg i g3 slealF 1T
s y5—orlye ol (G Ml s e g X(G) S5, oo Ly ol 1 1,8 G G oS 5 (Al
n
ot(()
k 5o dsye 3l gosiy Jlo g ojfom yi8las asys 3 Wiy M j25las a8 caul 31,5 G o8 58 (0
X(G)Em+kH ooy kan g man a8 b

. x(Gy 2

g ol 2810 > T el ol plod ao g0 a5 sl sl 81,3 OS5 G g pusmo coli dae d 2 ¥ o8 o8 (2
Byl bt ol G s ygao 0l 50 el ol ol b ol y 21085 o3 3508 b BLS G g st 0 55 -d WG
Pl o 3 Lo 155 51 ol a
e
V(Y
Y
v (f
G slodilys i kg m =S| GBASEV g il Sailsn G5 oy G=(V,E) o o5 1T
Jb ot (ol y slaad Lod g e h,d g H={V,E(P)) g 0L G isilor 90 PyisS 5,8 ail G-8
iy o iy ) ) gle )l ol H—8 gaiad cleailye slus
b=su-—c¢ (&l
czk (o
bza—m{g
Sl ity Lo jlae pl 5l olasi 4
o ()
YT
Y
v (f
Caddly i U5 b Ly 93 s oS (g 50ba o 5 o g [ NNBCDEOIFS jLe Ba 1> 197 0 5y wizr & -1Y
Layye ()
Foyve (¥
Yovfe (¥
VATFE (F
1) o & oyl ol ot s o0 0 1y sl 000 diigd # U ) SIist W ] 0amg g9)a0 A5 Lo wli gy 1YY
ad S taie e jlosal lgasas Loyl ¥l ogzg g5y o olB olacl £gazn g WS o0 Ol Glojes
T 1Y (e jlrial Cawl (pSinn alido g3, iy &y 09 0
Yhs ()
1Ay (Y
VAY o (¥
paAL (F


https://www.tahsilatetakmili.com/

tahsilatetakmili.com

Al 295 oo B Eanme 4T giabas 0310 05mg AL B, T plE I L e b0 dis i ITF

1A

Ry
YA

Tt

' . piA sealBF
L

Sl ¥ Y T (ol oo s o a5 010 92 g A 4 o 51 (65l o) wmnen 31 (300 33wz — VT
¥ QO
Yy
Ty

£ ('f



https://www.tahsilatetakmili.com/

tahsilatetakmili.com



https://www.tahsilatetakmili.com/

