271

271F

L
:Jﬂ'}ib'- @l

%

3
T

R R R R R R R R R R RA RV KR AR

€050 oo Fieol Cllag g Filol a8l e

B

Ay pas
8/-Y/\$

(55) i plal

gl e g e
G g SRR ke gl g

spiE Sl e Gl

1720 Jlvm JS18 &gl b 3l gl y 15 5000 599 (599 99 903 T ]

R B e il o i et B Bt et B e o B e e B e e B it e Bt ) B s .
AlaBs TWs 1 o gfidial Cide L N | PR R ¥ :
EI‘ .E......i.‘......-_._'..v._--'\....-..-..'..-....l...1 'EI"'"".'
S g 5yl g olaad | iloeial Slge ylaes
aley 4
i Lotboel 2lge g ol
g
T+ 1 T 1 uanallBil), patnes g | coged W) | o g
2 & S ol g e Tl s bl pple | Sl gt DLSL )Y il s 7
[ o] iy (g padlil il o il 5 bl | il Crllligls | i
Al b lead afllglaciaylesslo wilo® F el ¥ ekl gyl Pyl pale
Ta ¥F S L
(lsas e di 8 g Bl e cdaslond
T 5 Sk el e Jladsl Sl g0 300 dla o ey rludly ) ¥ daly g 18 y
{ax f.;nl._.....':-'l.n_J c'._..lb“.‘l‘_p.:.!-m
58 deiad il s 0 Hl ey a0 g Leaals slaziba) T KT i e
[l G ) gk S esd ) § Maal gy ¥ e &) 5 :
¥ 1A Fe 8 I
i eheles

3 yls Lg.ﬂ.w o pod a0l ol
i jle Ol fdile 31 saliiu

by g focdy cilyplin e bl by Sl oo e el o e b Ll5 g g lullr | U2 palad ol cpanif a5 o1 g e g i S gy ot il il y (o8 ol Q

R REIRE R |RERE R RERE R R R R R R R R R

R R R R R R R | R R R R R R R R R R R R
i

FaY FAN_ I FAN (FAY FAN _IFAN FAY I FAY | FAY

N 7] P P P Pzt Pr] P P o o] P P b ot Psy




Y asio 271F Pl pgle j.ﬁg.m

kid s Al Fo ) Ol ds G b o o Llbgly 4l 1amgi'e

HigoedSil) ' 5 ogas L)

| PART A: Vocabulary

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

1-  This evening's meeting is one in which important issues would be discussed; your
attendance is -—-------- :
1) obligatory 2) didactic 3) relevant 4) explicit

2-  After a long -----——-— between the former husband and wife over the cusiody of the child,
the court finally decided to grant the custody to the mother.
1) contradiction 2) cruelty 3) squabble 4) hesitation

3- In Australia, animals are reared on crop residue. Without the animals, these residues
would have to be -———-—-- by other means before another crop can be grown—often by
burning.
1) deprived of 2) disposed of 3) resorted to 4} alluded to

4-  Unable to -=-emmmmm- the tyrannical rules and regulations at the hostel, young Vivian thought
of escaping in the dark of the night.
1) scold 2) acclaim 3) bear 4 treat

5-  Why do some animals, such as humans, ----——-- to sleep, whereas others, such as elephants
and giraffes, stand?
1) require 2) snore 3)set up 4) lie down

f-  With sixteen victories in a row, the Australian ¢ricket team was looking quite unassailable,
but they were finally ----- =e=== at the hands of the Indians.
1) dispersed 2) vanguished 3) confronted 4) disregarded

7= The salesboy tried to persuade the old man to buy goods from him, but had to give up
when the old man told him ——---—-- that he would not buy anything from him.
1) arbitrarily 2) haphazardly 3) unequivocally  4) necessarily

8- But he had become —-----— to the rush and whirr of missiles, and now paid no heed
whatever to them.
1) inured 2) rendered 3) constrained 4y affirmed

9-  The judge openly associated with racist organizations; nevertheless, he showed no
--------- in his decisions during his career.
1} unigueness 2) dexterity 3) gratitude 4) prejudice

10- I don't have any explanation for his -——----- behavior at last night's party, though I'm
sure that he is quite apologetic about it.
1) credible 2) resolute 3) distinct 4) bizarre

| PART B: Cloze Passage

| Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
| cach space. Then mark the correct choice on vour answer sheet.

Where do such creative sparks come from? How can we conjure them whenever we want?
And why can that be (11) ---------- anyway? A complete understanding isn’t here vet,
(12) ---------- neuroscientists are already on the trail of (13) ---=----—-- . They also have some
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good news for each of us (14) -—--meemee to ignite those inventive fires. As it turns out.
(15) ==mmmemmv our own muse may be easier than we think. especially if we learn to make a
habit of it.
11- 1) infernally difficult so to do 2) so infernally difficult to do
3) difficult infernally to do so 4) to do so infernally difficult
12- 1) in spite of 2) however 3) nonetheless 4) but
13- 1) where and how does creativity arise  2) creativity how and where it arises
3) where and how creativity arises 4) creativity does arise where and how
14- 1) who has ever struggled 2) struggled ever
3) have ever struggled 4) ever to struggle
15- 1) we tap 2) when we tap 3) and taps 4) tapping

PART C: Reading Comprehension

Directions: Read the following passages and answer the questions by choosing the best choice
(1), (2), (3), or (4). Then mark the correct choice on your answer sheet,

PASSAGE 1:

The system called PI (Placement and Interconnect) is. at the time of this writing. under
development at MIT by R. L. Rivest and his associates. The svstem tackles one of the
most difficult and important combinatorial problems in VLSI systems: given a
collection of cells, with ports on the boundaries, and a collection of nets, which are sets
of ports that need to be wired together, find a good way to place the cells and run the
wires so that the wires are short and the whaole lavout takes a small amount of area.

Many systems rely on the user’s judgment more than is theoretically necessary. For
example. a sticks system like LAVA relies. for placement of cells, on the user selecting
an order in which cells are abutted. LAVA then designs the cells so that the wires
running through or between them abut correctly, Life would be simpler. and perhaps
better layouts would result, if we designed only the basic cells in LAVA, and a global
placer and router worried about putting them where they best fit, then ran the wires as
necessary to effect the proper interconnections.

Like most combinatorial problems, it is not feasible to solve the placement and
routing problem exactly for instances consisting of more than a few cells and a few nets.
Thus. for vears people have looked for heuristic solutions that would run in a relatively
small amount of time, be relatively compact, and minimize the delay due to signals
propagating through long wires., The key contribution of Pl is that it partitions the
problem into a number of independent subproblems. each of which must be solved
heuristically, but which. because of their comparative simplicity. can be studied and
possibly solved with far better results than can the placement and routing problem as a
whole.

16- The system Pl is concerned with ----—------ :
1) an optimal wiring of ports
2) wiring as many sets of ports as possible
3) placing cells and wiring ports bevond boundaries
4) placing a minimal number of cells on the boundaries
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17-

18-

19-

20-

For a better layout, systems -—--—-—-—-—- v

1) must rely on user’s judgment

2) should disregard placers and routers

3) need not rely so much on user’s judgment

4) should follow the order specified by LAVA

The exact solution of the placement and routing problem ------—--- :

1) is always needed for a feasible system

2) cannot be obtained as combinatorial problems are NP- hard

3) cannot be obtained in a reasonable time when the number of cells or the number of
nets is not small

4) can always be obtained by solving a combinatorial problem in a reasonable amount
ol time

Which of the following is the word “partitions” in Paragraph 3 closest in meaning to?

1) Divides 2) Multiplies 3) Imposes 4) Trades

Which of the following statements is true?

1) The placement and routing problem admit inappropriate solutions,

2) The PI problem can be expected to present an effective solution:

3) Heuristics are not applicable to the placement and routing problem as a whole.

4) Owerall. the PI problem becomes irrelevant because so many subproblems are
needed to be solved heuristically.

PASSAGE 2:

It 15 sometimes necessary to make a distinction between a message and the
representation of the message. Both in a subnet and in a computer, a message is usually
represented as a string of binary symbols. 0 or 1. For brevity, a binary symbol will be
referred to as a hitl. When a message goes Irom sender to recipient. there can be several
transformations on the string of bits used to represent the message. Such transformations
are sometimes desirable for the sake of data compression and sometimes for the sake of
facilitating the communication of the message through the network. A brief description
of these two purposes follows.

The purpose of data compression is to reduce the length of the bit string representing
the message. From the standpoint of information theory. a message is regarded as one
of a collection of possible messages, with a probability distribution on the likelihood of
different messages. Such probabilities can only be crudely estimated. either a priori or
adaptively. The idea, then, is to assign shorter bit strings to more probable messages and
longer bit sirings to less probable messages, thus reducing the expected length of the
representation. For example, with text. one can represent common letters in the alphabet
(or common words in the dictionary ) with a small number of bits and represent unusual
letters or words with more bits. As another example, in an airline reservation system,
the common messages have a very tightly constrained format (date, flight number.
names, etc.) and thus can be very compactly represented. with longer strings for unusual
types of situations. Data compression will be discussed more later in the context of
compressing control overhead, Data compression will not be treated in general here,
since this topic is separable from that of data networks. and is properly studied in its
own right, with applications both to storage and point-to-point communication.
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22-

24-

Transforming message representations to facilitate communication, on the other
hand. is a central topic for data networks. In subsequent chapters, there are many
examples in which various kinds of control overhead must be added to messages to
ensure reliable communication. to route the message to the correct destination. to control
congestion. and so on. It will also be shown that transmitting very long messages as
units in a subnet is harmful in several ways. including delay. buffer management, and
congestion control. Thus, messages represented by long strings of bits are usually
broken into shorter bit strings called packets. These packets can then be transmitted
through the subnet as individual entities and reassembled into messages at the
destination.

Which of the following statements is true?

1) There is a need to differentiate between a message and its representation.

2) There is no need to have a message represented by bits.

3) There is no transformation on the string of bits when transferred from one place to
another.

4) There is no need for transformation on strings of bits because messages cannot be
compressed.

One can use probability distribution for occurrence of different messages in order to

1) remove less likely messages

2) assign bit strings to messages randomly

3) assign longer bit strings to more likely messages

4) decide upon the assignment of bit strings to messages

The expected length of the representation for a text can be reduced if -----——-- g

1) unusual words are represented by shorter bit strings

2) appropriate bit string assignment is made for highly frequent words

3) words are represented by bit sirings whose lengths are decided randomly

4) the text is divided into a number of short messages

Which of the following statements is true about data compression?

1) It is an inseparable part of data networks.

2) It has no application in transfer of data.

3) It leads to loss of data being transferred.

4) It can be used for storing messages or transferring data.

Which of the following statements is true about an airline reservation system?

1) There is no need for data compression.

2) Shorter strings should be used for flight numbers.

3) Dates, names and flight numbers should be represented exactly by the letters and
numbers as specified.

4) Common messages are represented by bit strings loosely.

PASSAGE 3:

Modeling phenomena such as clouds. smoke, water. and fire has proved difficult with
the existing techniques of computer image synthesis. These "tuzzy" objects do not have
smooth. well-defined. and shiny surfaces: instead their surfaces are irregular, complex.
and ill defined. We are interested in their dynamic and fluid changes in shape and
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27-

28-

29-
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appearance. They are not rigid objects nor can their motions be described by the simple
alTine transformations that are common in computer graphics.

This paper presents a method for the modeling of fuzzy objects that we call particle
systems. The representation of particle systems differs in three basic ways from
representations normally used in image synthesis. First, an object is represented not by
a set of primitive surface elements, such as polygons or patches, that define its boundary,
but as clouds of primitive particles that define its volume. Second, a particle system is
not a static entity. Its particles change form and move with the passage of time. New
particles are "born" and old particles "die." Third, an object represented by a particle
system 15 not deterministic. since its shape and form are not completely specified.
Instead. stochastic processes are used to create and change an object’s shape and
appearance.

In modeling fuzzy objects. the particle system approach has several important
advantages over classical surface-oriented techniques. First, a particle (for now, think of
a particle as a point in three-dimensional space) is a much simpler primitive than a
polygon, the simplest of the surface representations.

Clouds and fire cannot be easily modeled, because —---————- a

1) they have smooth surfaces

2) their surfaces are not sharp

3) their motions are described by affine transformations

4) affine transformations cannot be used for description of their motions
A polygon Serves as ——--cemeee—- .

1) a model for particles

2) a simple tool for surface representation

3) a preferred tool for representation of fuzzy objects

4) a simple primitive to represent a collection of points

Particle systems ——-----———-,

1) are not well-defined

2) are usetul to represent smooth surfaces

3) make use of primitive particles to describe the volume of an object

4) need particles and polygons as primitive tools

A fuzzy object can be shown by ———----- -

1) static entities 2) a deterministic particle system
3) use of stochastic processes 4) a classical surface-oriented technique
Which of the following phrases best describes the passage?

1) Particle systems for fuzzy objects

2) Clouds of particles for clouds

3) Static surface representation

4) Deterministic versus stochastic processes



¥ dseino 271F Pl pgle hgm

..L-tlf.lq.n Aol pale sllbaly az=s 172 ST DY lgs 1A gi'

o jlbT il (ol ; jIUT o o a3 gz g Lo o (il (b s pole  lio s ogas obadli;) | by g0

A loi! il

eges Dbl

Yicwl plaf lim (x=Incoshx) ;lais -1
A=3+00

-Ln¥
Y
=lny (¥
Loy

Y
Lav ¢

(

ol pla lim iy oo =du+i){1+£}---{1+-:-] i BB XY

+oo
fel (T
QY

Tw
e

Ll
= Yn+)
o il.ﬂ'z—‘l lada -¥Y
S _1{ } nljn+‘+1i"ﬁ‘:‘l”‘mIn

ki
¥
y(Y
n
=
¥

...'_....11;|5 L,EJ‘-"{?

o

A
Franal ,nr..u’z : Y x" e o i Fes oil -TF
n=4 {1+?+'“+;}“

L]
R
e e
Yo
(==.=) ¥
e €
[y, 1) ¢
(=y.1) (F



M dmio 271F Pl pgle j.ﬁg.m

M NV eosx

T (\—rcos x}wT

Tl plas dx ,lade ¥

o
(43

r

— == | = | =

{'f.
¢ al pla ot Sl olfiaws 30 T =€ (0 SO <00} graysle Jobo 5

i Q)

NI

Jr oo

Y(F
J370 des Cods S Lboaf g 5 (o), ¥) akaii of(X,y,2)=In(YX+ ¥+ Y2 4+1) al = G2l -TY
o] ol o w2 B3l glily ) Sl

()

(v

{r
(¥

(=105 (1,0, (0,0,0) w(=,1,0) (o,0,0) wa wpaR ol a8 Iﬂ.sin{:tyr}dv JUS jlads T A
R

el

1’.

"?l:-.-ﬂ p‘ﬂ: -1..3—-&'
T
¥

— (¥
_.{T'
_{f

I'I--\: III['“'F{!«Y#IHV J|J-E-¢-F[x1}’._z]=f‘,[-i.+ f}r-j+ fIE 5"‘1":""!'.' IT +J"T+Ir <¥ lj’f D r.__j'ﬂ".}j v
(1]

!
vm o\
Frm (Y

ITAT (T
vaFm (%



4 dsio 271F Pl pgle hgm

ol pale Flee

Tl 4 3F plaf oI ati - Fe
€515 2928 e 90 )1y (lsF Sue b 45 Wiylo 2529 pileie s dus gon
Ya.beR a=b L ¥ceQ(a<c<b Lb<c<a) (
Va,belR azb=VYceQ (a<c4c<b) (¥
Ya.belk a=b L 3cefia<ec<b Lb<c<a) (¥
Ya.belR azb=3dcef(a<c Le<h) f
sl G35 Log 0,138 laS o851 (AXB)U(Bx A) = CxC g aidl 45l olbdcganc A 3B 51 —F)
A=B=C ()
C=AUB (¥
B=CLA=C (r
C=ANB (¢
O rais 3 Slaa 5 S plaf il (a0l N Jpemo baily) < 32 oS ass (53 —FY
Cea< = ()

<oL=< (Y

i X gy 2 Sjeed [ R Akl ailb A Jlai dcssme X=P(A) 4 il A pema S0 Aoly 24 -FY
{U.V}ER«::}UQA-V ?mlmiﬂﬁquf1ﬂ+ﬁ‘:ﬁ
] oslSndl A, S R 0
ol oy i A, G RY
el L2 8L Alal, SO R
] uiaie ], S RO(F
e cwpolF ol B Y AcX il SO a0 i Fi:X 2 Yous o4 -FF
Y-f{A)cf(X=-A) ()
fANT (B =f(A)NB (¥
A=T""(f(A))
(B =(X)NB (fF
LEIow JCRUPRCIPN [T S L gicee Y PRLCT Uﬁti R
iel}
el Ll LAy 51 S0 JBlas ()
it Llall la A de (V
ol Jlatl LAy 51 Sy oo (T
it | led I Ag 4o (F



Ve domds 271F Pl pgle j.ﬁg.m

B e g b il Sl

o a4 a
Fadil wilgi pod oy oluel I Soplas L plp| b o a [EMe(R) jwileas; -¥F#
b b b
o (4
ANAS
Y
Y(f
303a aan € ER olgids iz 20 gl AT =0 o8 (g pebay wil ¥ XY Jhuol s g o S0 A wiS 55 —FY
i s i s det(el = A) o050 25
sl O Bl ()
© WA

¥
l:‘

wnmatl —1r(I+ AY L ol (T
L]

T
e S tr(I= AL e (F
Y

S o gle SO WL R o) 2 slo e ke SOpalad ldl plese Hdsdusawcsbiaaiy a8 —FA

el
\ o o] a o o
a4 gaf b a =@
¢ b v & %5
a o | L
v B e (F R
Y L c b o
L ¥
fagslex caltso [b ¥ b |X=|rb|sliiuob ga coy ol as coxi —F4
Y Y a ¥
azr.bay (4
a=r.b=y (v
azv.b=y (¢
a=y.b=v (F

ils n;....a!;,ﬂf_ tr[z\}ﬂa.i.-..;_,,..a I:,J_1_,.h.ﬁr =] jnafsnl_.bﬁl.bd.i_1_,¢tg =Y Lr“'i.rﬂ'“ Al ..L....‘f._,a;,l —&-
o (¥ o
T (f b



W amin 271F Pl pgle hgm

S b Ay il pl ] gl o 93 g 1B e Sle FTesll pdaigyls e Al SU A UGS (25 -0)
il rases 0135 plas gl
sl s ooty A s la gl gl (slajlas Jauges 5 BT ()
sl gn ooty A7 s le gl gl glajla (augei 5 BT (¥
sl gm awdts A il ol 5 ol T slaggi Gauges ) BT (P

3 —\ " . . . Bt —¥
dal ge casds AT s ple pl] g ol 1 slopgmn LA 51 BT

sgol ) plbl il

Sl Jolao f auli Sowwgm b asa 3¥ plud oo o Jlaijo 1 f iR = R sl oY
sl 3 dzgezma o F i 5l degemma o g ()
el | Sa allin 5 f i | Baa Wl a0 e (Y
Wl 82 58 dcaanea Sy £ s 63 pld drgasma b e (T
ol Bias a2 gama S0 Simd 0l om a2 gama 1 e (F

[= 4}
Sl R (g o oIS ST kil ;R0 Dy (503 g 20 MEN o il ay 51 oY

n=4
o

Z a, O
n:'- .
)

Vi

=4

o

V+a,
o 4y o ” . O n ) :
il e 38 iy 55 @A 0 8 i 1, a“=sm{T}+[—‘|] [1—;}4@; OF
cocae Al y o
liminfa, =—-1, limsupa, =\ (\
Y
i ¥ ;
liminfa, === limsupa, =Tr— &
e g .
limint a, =T—1 . limsupa, =¥ (¥

s e ) ’
liminta, =-—-1 . limsupa, =¥ (¥
¥



W oamio 271F Pl pgle j.ﬁg.m

bl o 3 a0 35 plas |:i_r:1.mx:"'l"=u af ojabds il cude s slasl 3 lallis X ] ass &8 88
n

sl yho ay | San Xy} o] u:%;ﬂn
el Vg 1 Zenfx, ) ST Q=) By
i LB IX ) ST = B (T
i | Sam X} Allis W =2a8 Jijgo 0 ki (F
&b 3y0 30 auF plas . (o) =0 goSF(X)SVar wil pygide Lab Mifo,0) R aur 24 -85

e s [o0) 200 =¥ [ F(MIE= (1)
wSaaea

Sy (T
gt F
il s giSs gy (2, 50) o o ailed §l Suplas —4Y

y
X

X' (Y
Eoiwy

sin{—) (T
X

X

¥
X"+

3390 30 43T alaf aidl A dacgeme paie ATy A Afgens sl A A acgeme ga30 A® 0T oy -BA
?WMJJLgyR _',1Bgﬁ dhu,.n.'lhnxj
(AUB)=AUB ¢\
(AUBP=AUB® (v

A=((A®P) (v

(A%)" =(A%) ¢t
S a0 43035 1S iy R 31 (5100 528 9 aigod b g0mopj A S 28—
lo3,i8 o g wiran o A e ()
ol 63 88 i g dian ai A e (Y
2l 00 b sl St g Tl dias A e (F
55 s Cal o'y o 03,58 A0 (F
Gy 4o 3l F ol o0 j0. F(F(X)) ==X o XER 2 o))l @ af o abassalioalaf :R o> R ali —$-
T ia|
ool pad s o yo Laié (Y el iy 3ndes b aan £
sl dZinges i Alads o Lazi £ (F Zsiad dgea R £ O



W oasmin 271F Pl pgle j.ﬁg.m

% ] o 33 g 3 IS il Sl g F (o)) > b ay 28 -FY
Wi o Tl
Al S 4 K il e f Al (7

wnd gl |15l T i (¥
Fiamsl Gy AC R gl ais 38 plas il o a5y Wb R Ras o8 -5Y

FET' (A=A O
[NE(A)=A ¥
F(A)c F(A) o
[(A) = f(A) (f

.nel

\
Teaan! sy iy 35 AT g 5y g8 1, F(X) =4 n als b Fife)] > R gl -5F

Vgl s g

[f{x]dx =a {}

[ fix)dx=- (v

1
Ifr;x}dx =4 (T
y

Wi 33230 IF{X}dx (F

s udlil {'l,u

1—CcosX
X

< X
X=10TT 38 S g0 (5L - Ll Coles g b pli ] ol S sl 3l g el gl FF

B3510 Gy jlias] ol 5 i o i o g |
Y
LA
Fir
A(F

™
Can] 3R e b il S b Xy =008 (X =M= el Yo )55 Ay 50

X =o ar(y X'=c

Ka=%a.:‘l"{f X':%mﬂ*



VF amie 271F Pl pgle j.ﬁg.m

flr.v.r.y

f[1.1,1]

Bl plas Jodie f(x)=x" 51

...... ool il d ey ) iy =T i) cloosls gl wilsygys ohaliS i
VO

t(r

t=1 (Y

4 =¥

wa gl Sl gl Jao b 1 S S0 0 1) ffh]dxE“.c.hﬂﬂl+“‘1h|"{h}+wrhf{hf! e

fioa] plof ez 4l o7 u'fc,_l whitlh 3B ¥ oaz o sle clalos

T i
W, =W, =—eW, =—— {}
i ¥
h
W, =W, =—tWw, =—— (¥
L3 F
A X !
“'a=——lwr=—lw1=——{-r
Y ¥ £
! Y h
W=yl e = (R
L] ¥

oy ez pTlus Ax=b b oioles sliciws Su jo b sy g A L jle clawlys jo cdis aus 58
LB ol Vo b Paeels SO g9y sl (e g uaS (Bde gy L) el ppl STcel (ohass
Dl 30 sloael o8 a8 Slaw ol T wiilble b plp A Lyl Cdlo 20z 3 S o penile 0 a0
Pl plaS 250 0wl Cawdd

5 {4

i

Y

YkE

-F¥F

—$A

59



1o asiee 271F Pl pgle j.ﬁg.m

iJlacs! il
fdl g e & lime anols dew glaiged (Sl ulS (o5 V-
FETIEC Y Y
ol '1.1: Tn T'n
x| W F Vo
Tl plaf cdmels dew lJ.'I. ﬁsli..i-g.n.'l U.aill.m
g (4
YA
— (¥
v
13
¥4
=¥
v
AT s 3 lns T S Sl oyt i g A Sl g g ol o gk ¥ (i 15 olone 37 A Sliai V)
\'F
T
]
a— {'f
Y
b
5
¥
V&
e ox PP ) - —
FgEdlhpn.'u l'?t 3 E ,.}1 JJL"I'. P“L Mnr _]=; 3 Pl:l'}=? .PI:I!.-}=; MIJLSF 5Eﬁuﬂr3¢‘§|ﬁ ¥y
Pl plif s ol F s
Sljaes F o E ()
A s F s E (v
sl FaeEof
8 e i (310 8 a6yl e (13 g0 2 90 (5B 50 0 e 0 gy slem ST E S VY

ol plaf all o)l vy 5 jlos 0 Mie 2 50 S5 4501 Jladal col (65000 plo o il 90
0
(¥
-

(¥



VP amio 271F Pl pgle j.ﬁg.m

Sy A o 18 o s 0T g oY o ad w058 GVl b Ay g Ay A ke aw

¥ @ + o, ¥ ()
\ i @ A o A4 (¥

Ay oY i (f

=/ ¥48 (F

il 0,8 b ol Sl o U e Jab Jlis! pomed ol 0F b gl Sl Ao U e Job  Jleisl
iy sl il o L i 00408 s Jlo Ao 4 o o 0 oSS pae Sl Ao B g0 6 a8yl Jless]

(4

v

|D' o e o |-

(r
14

¥
=1
LR

-¥¥

-¥a

loac gomo 1 i g gaio la cdwlono il il ap ;a8 g ool L lo (OLT 5 Jlao) || aasti' jog 0

ol Sl

fpim, )= rp(m, V)G ol jode n glade wousl (Glade) 0 5l ol glocuiSuls sliai p(n,T) wus @ 4
&

Y

¥

A(F

¥ 5l s 4lolinl ¥ Gl uogd U5 ¥ 51 LB alolinh | ol 40 45 LT, F, 8,5 olesle slacitfls slus
th Gl ol g gl glls

TF O

4% (7

AT (T

Foo (F

-¥7

-Yy

A pudf Oldl adail ¥ iyl o ek s a4 ailsal el () 50D aoge g3 2ap AT gladadi a3 31 YA

- (el e Sy g ) kbt ki oy Sl

1 do ()
1 YY (¥
1 V44
— 170 (F




W amiw 271F Pl pgle j.ﬁg.m

kil | pas & slaaspama s R0 s sy 5 Dl A O Gty S ol i G plgo SIS VA
a1y ooy S Jb y i gni 4B i 30 Jgza A 3 ) O] g oSy i 30 1 ckikend {1y} Slgia
LTCO TSI U S PO MCSPETRT TR EC JICCY R TRCTRCION [N [PV VL S PP o
ol s Fo (els LT )
el S BT Ry L5 (7
el V2 bl BUE 10l )3 e iy Jsbo OF
ol e 0 b LS (sl Rk 45 (F

LAl 551 leis 3 51 wipalane B1F ol 30 ol 39 0 5o 5 501 f,1)° Aegome g Glol, LG BIF -4
Tl s 30l B a5l 3 0155 plaf il oglic ol lar oSy 40 aid Ll (la ol b pLics
S .y ke ELE 0
el 8L plpn G ol 2 azpe ¥
el L s G o g 0 5oligS ol OF
i pdaia G LS (F
fadyle Jlady clacles sliad Code puome dlosl degommo 3o i) dloles g0 M lade plaf o3l e -AY
X, + X+t X =n
Yit¥ptot¥ee=n
ba ¥ (4
bodt (¥
Yaf (T
ba¥ (F
Fa %o
fiial glas th Sl bele ol sal iy gl hk=( k ]mud FY il b (b by by ) dlds —AY
k==
AL (A

FEY (Y
FAY (T
AYY (F

ol (o) 5 e T By g il s i B g 1T aF (5 abas culigi (g oo (gd) ¥ AL o )led wim AT
vexf! (A
axfl (¥
yrxpl oy
vvx#! (F



VA amie 271F Pl pgle j.ﬁg.m

2e il gethe .V,I+""FT+"+'?.‘. = 2 aF gygbay wailoass bl Z; 3l \'rr 3 VT N (sleglbin) elajls
fayls 2929 \'r,r g ¥ -.\";I e it ol s ol o &hiﬂ}:hugﬁn wegs oAb

Tl ()

N

T

b

ﬂll'l-l"l {’f

il o g olaad Lol ol b 25 e sdel g o)y A glaoled Jlend aslu A Jab 4 allis Sy
Feical alaf A Jab & gs  glaallis slux
Vo™
Yo' (¥
Yol —pt
T

(r

yalipal
Y

(f

K sus) fiiusi 295 sl pw o0k i (Sl jab 4 plaidyl Wioy Sy 0 e B gbecdlSls aled
(ol plK 5 jo olf o ool fi3es gl

YO

& (Y

by (T

9 (F

] 30 sl 00l udei T G jo ar JU T 50 5 ailal L G 1 0ll ly F Jilue b o0 T uss o8
N st 4 ilgans G 559 Laaiy3F des 90

2yl 2y 90 F Sl G oGLE 5 ()

.Mhakm'pﬁ(_‘l Jl;dciladﬁgﬁlﬂ'{ﬁ'

318 392 g s ¥ ,.S"JJG il o o (7

o o WM T 25 4 G L 8 e gy ol (F

Ol iz AT G il 30 (WY) By jlada bl ) G5 @ glme g il A 98 558

9N
| ¥ (v
[ 2
o I l o

&(r
Y

~A¥

-AD

—-AY

—AA



4 amie 271F Fosld pgle iﬁgm

&
“Xpy = Xpy Abuly 0 N memo due e gl a4 (X} g oeliel g I dlds -AQ

ke !'.“=T

¢
Jobie) €caut 8 s dlady ghas ol b= | x_, | a=[x,.] .x =1, x, =7 ol edlea S

¥ 5l 3553l s sus (o 53 g ¥ 5 58295l s sus (0 i82eS iy @ [V o [¥] slasles ;1
Sl

a= 'rh 4]

a=Yh (¥

Fimal a3 @laS el oo iy i A, =[I-i+'l}T aals b afF {ah Ikgﬁ allis wge ali A
ARk b
{1-1-x}r
Y+ X

(1—x)

(4]

(¥

\—-X—-X"
qu]T
2

B o e B ¢
_— (¥

{\—x}?

g ;oRl g leols [y lois L

Pl b wim o ST ol (spanning) Lig clace s sl -4)
A
VoF (V
BAY (T
VEA (T

oty el oas s alT 53 jligs ol S Ll 5 gt S ool s sue 1 gl A BT uis (58 -AY
Gl ) Stz iy 5110 sl 38 4 paie polis (110 A &y1T 45! Gpuetd (512 o 595!
O(n) O\
Ologn) (v
Oinlogn)
O(n') (f



Y+ amio 271F Pl pgle j.ﬁg.m

oS 5o (All shortest path) e s o ol plad (3l olp JLjle — daald oo ol 5 s alidl> g yley -AY
il plaF 0,5 1 b il ¥
O(n") absil> 5 O(n") sle; ()
O(n") akil> 4 O(n") sle; (¥
O(m") akiétl>  O(n") ole; (F
O(n") absl= 4 O(n") b (F

wstlisd @ (Preorder) cuisiay s (Inorder) saigibw (Postorder) caigus poloy jl So 2 ol b -AF
Fams oo hid s ba el o a8 1y ogogd clncss o alaad 4y o slaf

Tin)= l[m (

nyn

- v ()
I{n)==— (&1
n+iln

) vitn—=x)
(n)=-— o
o o=\

Tfn}=;[m_‘r] *
n+i. n—
45 5aab 4 @S by 1 X gt g Cude S8 19 2553 pablasglludn Sy Y8 40 13 M pune g codo Sas -8
Togs ablys Jloj &y 38 az 1515 X (38 (sl o 598! (3 yiage -k X' <1
O(+/n) (¥ O(n) O
O(nlogny (F Oflogn)
o Ly g Ly aSu! (38 b i Ly Ly olbicinnd 35 i 5 g dnng 58 a0 5Ll b g2 05 (29 45
o301 o0 douy B il 59y 9 Jlpii 4= change(a,b) Slaslh i clopls ad by soige
void change (link =*a , link *h){
ink *temp = a—> next;
a—> next=b—>next;

b —>next=temp;

}

...L_milja Cown s S0aSh bl ] pes aali | naad ] ga ()

ol go s 4y Wi lail ) glo pls pdiau Cad K (F

e bl Fafo b Ly Ly slocand 50l o0 el Jos jo (7

e gl glocacd (gl ol Sy 5o 4T ] s 2gmg 4 oz Glopls gy el (F



¥ amio 271F Pl pgle j.ﬁg.m

a A1) =0, 7000,70,780,78,78, Fo,d0] al)i polic cgmima slp 1) 23080 Semminma i Rl 451
sl jaiiar o 0 jgb o 3Bgali 3 3090 (omimar (gl Lodaw Lo Sl (Silis oo s )18
ToA Gheali YA Gige ()

Yih Zigali o7 Ghga (T

Y% gl YA g OF

¥/ adeai F/F gHge (F

il s i jlas plos (complete) Jols g (full) 5 s 50 b ey 4o

b L cd b gl e 2 (0

s 5 g 2 gl S mea (T

ol 7 g sl oS Ll gl s 0 e (T

S T B L T Pl S Y -t TR SR A

Eilal plUS 325 o e85l Glej 4y

fin)
i
if(n==0)
return(1);
X =a}

for(i=oi<mi++)
i=x+f(n=1)
return(x);
i
O™ v Qin') ¢

O(n" logn) (¥ Om") (v

-y

-4

-aq

Bl o8 15 8 0 31 Sy ol Nes

ne Q((logn)"y o

ne D{{Engn}lf’g"} (v

logn!e O(n) (7

ne {logn)!} (¥

> g 5801 eblgd oo ! Iima WSl pled (359 45 Jb Mg ol 1 LG jlogyje dimen GIF S 0
(minimum spanning tree) pesces clis cs 0 05 e L] &F 08 adde € cad ool JU glp aF i
Pl i 398 Ploj o po 4 by o]

Oimlogn) (\

O{mlogm) (¥

o)

O(n+m) (F

—}ed



AT ] 271F Pl pgle j.ﬁg.m

Sy 1 Lo 0 31sd 45 (5 3980 o 1y 550084 53 ) 315 ot e Sl by g S 25 1Y
AVaxrs AV vur 3 AV pr 9 AF e
abid ) 0 M yile g o sslicw! (Dynamic Programmig) by  cwo sidelip jl 45 cnl olxil ol o
Cags amlys ax MVJ[F] alyo jhosie ol o o pus ile ool o pod oo g i ot

\ A\ Y ¥

) s Yo $f M[\][\F]=W (x
M= ¥ o YF VY Mp][¥]=v¢ o
¢ I M[i][f]=1rr o
v g M[y][f]=#% ¢

5,5 O(n10gN) o i 5o 53 1, QUICK SOPE oo g1 hoj lsf oo &g b 33 —1eF
Bl lade plf 1ol b3 aile b Pivol oo o801 o8 12 50 ()
Badr bl ol g 4 PIVOL (o (i) 5l al8 2 0 (Y
S5 lame o8 Gl ad 5 i g L PIVOL Gy 580151 618 10 0 (F
sl Ofnlogn) w58 (ol o (i g G g0l Jae @ glam! (F
el s AVL S 43 3590 48 (oo 1580 0,158 plas —1+F
sloe,f Slani aieaS ity (Fy =Fyy +Fy oy 3 =1, Fo=0) 2l sus pneln By 5120 05158
Fhar =) Log aalas wlph gli I LAVL a0 SO
ke e Y il F sl )l UAVL o o 00X o)1
il o o 58 Sl ¥ g ¥ slauds L AVL (Sas glacas )8 slaai 1 o135
Y o) nylyS LY Vol daiié ()
s oz o35 Al 6 (F i et lae |18 ] alafloe s (T
Las glo 8 dals el ol adei (W) S 33 g ol pladl (A1) (heap) b S350 58y pot jTlo Wi Loz 14D
bl WilgF o 4 oo s (9)

(Y)
(1) (R)
R W R QO @
® ®W é) ® D O ©
il fid
H.LLEK. L,M.N ;I s (v LLK.LMj 0

M (¥ I



Y dmins 271F Pl pgle j.ﬁg.m

it a el s

T Copo ay F ol ACB a5 dps g0 Blus LB g A iU glalil gg) ook ui LU glogyls) 3590 53
35 392y oS @ S LBl BT 5 A cleacgama s ()

Lyg Ly pagloaLis ;B*&Lg)).ﬁsf_qgﬁ‘l;}hj?ﬁ‘_glﬁ (i1

wadl ol Lpg Ly celicied sloas o s W sy Ly £ A7 ol o Ly B sl i o

by (B=A) 3 A%l ol 9 pleis] Sjpots lgin | Ly S BT liga (8

139 g0 Lhaog) sl Co3las 10T b 325 yailasi! b
r+aba ()

ab"a+ba (v

a+ab’a

h+(a+i)ba (¢
o m b C alaips alis Hoilegil 0 g il n LD alid aliie gilesil 0 bugi pliie (L) SO
sl Gy 400 5F ol 09 o By
e T MM &g ()
n=1m &%l lsls A F Gl plaSma C oD F1(Y
3518 0975 Gbj cnl pdy lp SN GlERS L gl b oalina ygilagil S o)lgen (T
38 3525 0l gl G gl S YT L el sl ysilegil S ol (F
Pl jodar g2 ) s sles s by ge ol e sl o2led ol aileyd] DY olaad il
aabba +baba+(a+b)ab’a
8
FY
¥ (r
Vo (F
oad aisle cad i ol e MY i i aliie yeilegil Su X sbdll g9y 3 M aki alie gilesil 5l
Jolz M’ gla a8 g (ool woos £gpd el 5 g M 0¥l degome Jold M’ O¥l> 4egomo a5 ol
Gy w3 18 LIM') (b 3390 30 ol M 0¥l plod s s gopd <l 51 A 135 g M glajliF
e
LM)=X" ¢
L(M")=L(M) (v
L{M") = {x | x € suffix(w)forsomew e L{(M)}

2y adeie gy jabar i il LIMY) (F

\f

YA

-1



TF amie 271F Pl pgle hgm

Cpilegil S @ ol (20 Sl i (olls g sl R IOT g0y a8 el el el il S e LT )
055 Jad hpdy Sl Su b A 108 ey oalad 5 el
il Bl o K Loy A8 gl ek i alite cailagdl S olgl e dadi a5 ()
Al plail ) hee ol Gl oo adoam el (F
Spde |y A sl adyl calad il alie fgilegl oS oo plamil | 5 cal Glai a3 0 (T
el Sl 3ams LOOP A pdy slactls gq; aF slo aloil |, 15 o0l las o e 5o (F
oyl b g2 dgye slaw a8 adil {a,b) 5l sard; ploi b wlp G({a,b}, V,8,P) 1008 4lj ass o8 WY
e b 510 gy Slai &8 g loaidy pled 5l sl G’ =(fa,b},VU{S' ,A},PUP') 1ol & ool pl
faml pramna P' aclsh 3,00 ;0 a0 38 alas A g V a8 w58 o lyadl
P'={S' > AS'A[SS'| L. A >aAla) ()
P'={8 —SAS|SS' | . A—aA a} (¥
P'={S' — ASS'|SS'A| L. A > aAla) (T
P' =S — SAS'|ILA = aA |a) (¥
alas . e fTUVI" sAeVaelX &5 ol A 2 00 & jg0i o delsi sl G(E,V,8,P) ol 8 -NF
T s s 3
A a l Hios (gl jl s 0 S azgame o la el 5 gai fol (ol OO
s e G gl 8 L5 olSST [0 ]2 81 (Y
nei G J53 ' cpal ¥ &l L={wa| weZ aeX) o
el pdize G o)l oSl ol e 5 pSlas ol @ g o | =Y SI(F
Tl e claily failegil 9580 0 4l i plad -WF
218 gz obee el po sl pgilagil S0 ekl gl il e sl OO
Copilegil S5 iall S8 aF ol e Sy jle)lpen ol ity 5l 8 ma aliile i o (claiy pilegil a5l (T
Ayl dgzg  folas alad el
plep! Sty SSagS o8y s olil s lpes ol a0ty ) B e il luie oS Sty pplegil e ol (7
2yla 2gmg Joles  palad ali.
Cgilegil Sl 82 o8 (295 0l jl o lgan ] 4iis | 5 me dlail> ke o5 gty ygilesil o (ol (F
I

FaiS g Jal L= fWW | W E [a,b]7} 5l adgs s1a 1y 5 el 8 4 F plas 118

S — AS|BS|C

C—s i Al—saCA'—»Ca
BC — CB'b CB' > Cb:«CA" > Ca (¥
AC— CA'a A'—=aB —>b
bB’' — B'b CB' - bC«CA' > aC (F
bA"— A'b

aBl' = B'a

aA'—= A'a



Yo dmie 271F Pl pgle hgm

oylged olald (599)5 o (59 ool eole aladpd S e edle S daline G0 300 g3 4 F plas SWIF
L P
2,5 adsi (DES) gl Goe 5zsmz b (ool S5 (3le S L plgie |y 230 00l O
2,5 i (BES) Jgl o (37 gman b (oabal Sijg8 nile Sy b gl |, 230 ol (F
sdui (DES) Jo! Gos samgims e a |, w0 onl 2l o (Universaly sl S 00 cptile Jadé (7
s
S adgi (BES) gl g sy Sjpm s |y 2oy (ol il e i g eile Jai (F
22 M ola)df slaxi b plp &5 el W 53959 535 2 M piile (B30 2! gley TIM, W) ass' (2,8 -1V
il ot 4 3 plaf 3ol oo dy o0 W delns
e galie TOM, W) o€ iy Boy 98 ouile 5 M1 4
o [W] b anlize T(M, W) olfST ity oaded slite oygslegil SV 81 (Y
e [W] b lize TOM, W) ol1 sl (LBA) sgame tas pilodil o5y M 51 ¢
sl W il alfi ity ol 2ty b celize TIML W) olST il alad sl pilegil G M 81 (F
el Jobd oo 5 s Ly g Ly ol opdipe GBgin @y 3 @y <l 90 53 batd a5 T S0y )98 oile sl -1A
Ly Jose b Ly ()0 a0 09 0 higie 4 3y sdlo )0 i i & T Lagag g ol (sl 45 aiisn

Adl plate Ly SS1(Y a8 pdygeat Ly S0
Al iBeia 04,9 s sl T S1(F i gl Ly LaSa b Ly o)lgas (¥

Tl piatu 4 3 IS b L b Jese L 51 -114
Jsb s5ima il 5295 02 Sl ] (Brae Al jlake oS wagdiiindy Ky yp edle S g L ol 5100
S {dﬁllddhlb} ﬁiﬁb_..n.aﬁ L nliji el f\j.?‘js- S
Jabo sz il (5399 o0 sl ] (Srae alifls LB 5 g5 aipdy Sy etle S Ly L ol ST (Y
e .:B.EL].Q L als] o _l'.'.jj;“f (£da,a
s 2280 53 e L Lagyl ol wasl a85h by b jles L Ster
o 22 NL A sl T Logst ol il tagl udy sl L S0 CF
S g0 35 il N 90 3 sl pmiile Rig S Ghales () 9 61gado gilomlonn Jua S N 51 1Y

-Lmi (M) 0o mi 1y 23 Jgbo s glals ot a5 conl N g5 | onitle M}
il s dou 3 1ol D jgee ol 40

o piypenai Ly gl N (ploslne Jos 12 510 O

sl (decidable) piopaear Ly ol sl ki K6 Joe N FI(Y

2ol (decidable) piipeaar Ly ol il (glizsy glesil) PDA Jue N #1007
ol (decidable) pispeaai Ly il (alie sailegl) FA Jua N 25, Lads (F



YFP amio 271F Pl pgle j.ﬁg.m

odegome s ,Hi g ghio Sl

Pl Sy gy slalesl ) S0 plaf

il o5 3,1}y {3, 1,3 )

il alS {2, g ALV, (Y

il JolS fA,v.~) g {A, =) (Y

(il o gz 3 aile slne )il JalSG {52, AT 5 fA, v, L) (F

T PAQES 0 a5 gk ol Glgi o Py @ T o031 (oo )35 s O jlenli godsgs wades i
Tt

o o

e Al

vy (F

e i [P >, (= P) 1) asgeme Al Ao g glbe i den
qvr

qv—p (¥

quipar) (¥

(r—>p)—>q (f

St pine il 5 slaJga 53 3l Slasi 4z

Ixn(R(x} = ¥xR(x)) (1)
(AxR(x) AVXS(x)) = Ix(R(x) A S(x)) )
(VXR(x) > ¥x 5(x)) <> Ix (R(x) <> 5(x)) (1)
(FxR{x) AIxS(x)) = Ix(R(x) = 5(x)) (IV)
e ()
Lga (¥
Gaw (¥
Elez (F
Yoam! yolir 325 Jgo b 39 b paiia o1 lmslas ; Slowss
Vz[[Vx(A(x) = B(x,y)) = B(x,y)] =3y C(x,z)]
Yoy
Yy
fr
f (¥

-

Ty

-y

-1YF

=174



Y dmins 271F Pl pgle j.ﬁg.m

L V(x))=Viglif s R=<R,+,.,—0,V> jislu-L.L=<f,g,h,c,d> Jolidb;
1l ol gl ¥(E) STt =F(g(xe , h(Xy , X)) 5 hie, d) 5.0 % e o
¥4 O\

Yy

Yo (v

Y (F

Pl 35 8390 SN, 4,0 B10) ol Jls L popaadys

ol ol g3 e gazms ()

sl L Lalls sl 5 A2 gazea (V

ol B ) pead aS 215 2gg a0 ST (Y

Wl I 5 s 457 315 399 ca i M1 oando sae 02 (gl (F

Sl Jale e o 890 AT o phaale i Liiiiaat oliliuws 38
o pvykE0 LEaslphH8 4 00 100

I'F () olf ] T'FWxgp(x) 31 (Y

cali olai €. TR p(e) o] T'HYxp(x) S1¢r
FagpvyhbLl Mg whkL g T'g oFL Si¢F

el il leado )l o o Joe 30 50 4 (clidiaf & il 15 jle gl A pe byl SO T 51
i plgaat J wohibad dopams ()

ol galiza T Jose o (Y

sl bz o T (slo Joe dogaa (T

Tl ble pioglae il oload as  ods sloc] | clacgome a i ciy pad 88 B85 o b

1) seh

1) #c A

) 5 ¢ ¢
o ()
V(Y
Y (r

Y (F

-\v#

-iry

A

-1va

Y.



YA dmis 271F Pl pgle j.ﬁg.m

2 2lge  olasi ax {pyo(Dy = Pr)y Py (Pr ADg) s Py > (P APy ADs) o] 4 gomme 3590 35 1T
] g
!l U 3l (1)
il iz (IT)
sl pled (111)
a ()
\Kis
T
Y (¥
syl 1y X p5 slegg,laf pas)l 5 olaad az ally ((py €3 Py) € Py ) € Py eloylsF Joaph X 0l (23 IYY
wp)=Tegyi (D)
Velpi) =T i o glila (IT)
velp;)=F <i=y (1)
o ()
V(Y
YT
Y (f
3,00 392 X I Jits Ao gommo pj diar g pufy Jai 31y ae 1 SN E={p, PV QL PAG,P > ) degeme 1YY
! e 55 o2 T b a5
‘N4
¥ (¥
Y
¥ (F
Filwad plaf N+ T+ T+ Jlosyl gee 1TF
W (Y
W+ (Y
Y+ (T
LR SCPEO § 5
P! laar gomms ool plaf 50008 nai b some Jol 43 g0 & B 51 0 Lal -1Y4
I(bexaVyivexr—=vyvUivliex))
tegams 938 Eloial g2y ()
oLl glaegaims g5 (Y
Ldsgoasns dan fold glasgazma oy (7
lpacgamma dan  lold clicpasmo sgmg pac (F



Y4 amin 271F Pl pgle j.ﬁg.m

il o il | idaget § pinetti’ pgde o Lllgly aide YFe JNITF DMl :aoi's

s olaadls § o gualf’ o o flaisl lio s gous GIUT Jleo o cogac coladly) Fasls ugje

agas bl

Y T ¥
A ¥4 I r i
8 | fLL"I'; Y + s + + v J-ﬁw al.fﬁl wdoiils Su das peey cleaals g gl uﬁ! AR ;1 -1vF
V+z2' Y4z VHZ 4z

LA
¥ Y
Y
b (f

fowdl plag . lim (x—lncoshx) jlaic \YY
N—p b

~LnY

(R
X

—Invy (v
Lnv P
T
Lot (f

i ) T n
fiiwal plus’ lim a,, Jh.h.aﬂ=d{1+—}{1+—]---{1+—} HE R R SR R

n—»x n n n

+o0 ()

fe' (¥

Y (Y

1:
=¥

5

o
n= Yo+
(O II.\S’.Z ) — ladie —1Y4
¢ 1'{ ) Tra oy S
n=



¥ amie 271F Pl pgle j.ﬁg.m

1
?mln"l‘-‘j‘-'z ﬁx“ ujlﬂ'.‘.t.E.#"""u‘-'JJS'm'-:""-' ~§Fs
n=1 {1+;+---+;}n

LI |
[-=.=) O
e e

2.0
[=v.%)
(-9 ¢
p I HE=T cglud € diwgy ol Sy N5l ar g Fa) =F(1) =0 as 5,08 3329 [o,1] 5L o f aoli ais —VF)
fadl )8 ey
YO
Yy
w2yl dgg f{e_.ﬁs gt (T
218 agrg 2l Sl 0 (F

M N +eosx d

Pl plas
Y (\=cos x}wv

X lads —VFY

e =t = | = | =
=, - -
=i - -

=

Oansl plof s palad Solaisio olfiuws 53 T=€ (0SB <0) gyl Jobo ~IFY
AR
Jr o
Jr o
Y (f
FH) = Y eos(TOT +F ]+ FSin(YOK b cosl plp € aliad 18 oF e 555 S oS Jlop —1FF

fial gl s gl

= |- B |- 0|
- -
% G 5

=
-



) i 271F Pl pgle j.ﬁg.m

‘?12-....1110145 }'='f .'n:i-lJF}'='n :El.'ir, }'=1Tu.'.an'..¢u.g 5._..-“.;1,",5.: }lJ..oL'l-l-p.'u- -1¥a
GFT

Vi
FOT
]
FATT
—
1o
AF
_ﬁ. ﬁ
i

)89 A Cafin g b aS s g (0,1, 1) abaii o F(X, ¥, Z2) = IN(YX+ ¥ +YZ+H)) 2l s i VFF
¥ el .p‘-vlv.f +¢j||.wun | sals shile olasas

(4

xr+‘v

E,

-
byyioay ol g X+ YT +2] = F 5,54 YU 5105 Clo ans s 1FY

FL’AS«MIJM r=

AT
8

(2,0, 8 (1V,1,1) <(0,),2) (2,058) de,2,0) oniyapm R T Jadtj]ljﬂin[ﬂ}'r}dv JLRSi lade —VFA
R

(t

] plal il

— A

—_ Y

—



T oamis 271F Pl pgle j.ﬁg.m

ek .[Hdi"“"v‘“m" ot F(x.y,7) = ¥xi + Fyj+ P2k g otl X 4y 427 SF 0f D i o5 R4
]

¥ aan|
vra ()
FEI (Y
ITAT (T
vaFm (F

L )._Jblf o bt

sac aigy S 007 b ot plp Lo i A Slle sas 0SB 8 Ax= b s cYolu olfius ) o e~

Slas! Guled 51y comsiile 53 Guled B oaums slagdy olasi P b) ail 10" P U iy Lyl gl 0 Sy
Tl jodi olSd 8l dealms wilys )0 slaicl Bl slagd ) Sloai sl o (i

p=t (A
t—p (¥
p—t+1 (r
L—p—\ (F
wilie oo Sl Jge b U s 5 Jeals j0 S sas iy, T=Jx'+i —JI\'—% el

@ s ,-L\.f T 4-.-:'-'!-0 ‘51‘1,!

\ |
x>1— ,|_T{1,
u X

¥ 1
:(:»\/: At — ¥
u X

i \
o
X>— Flow i
i X

3 i
1 ; X

I ) Ao a8 ) sl Y byl el gy iy aiin F@) =0 &5 @ ) Sl S jof pliass 2,5 187
Fl plas ol | Sen ot s O 31 Soluad S0 g0 Xy =X =Xy ) 60150 70k 5l ol
<o)<y O
[ f{x) <y (¥
V(o) <y (F
—<fe) <y (F



TV oamio 271F Pl pgle j.ﬁg.m

aalad 2 o Cow d 03 ool ol pliishe o ol a0 sbaskd b [1,Y] 55 5o F(x) = Ux + VX pobi oy —v0T

AL ¥ PRV 51 g cal el pee 3 F(X) sl tlins® sl gVl S U 09 gl i
Y
f (Y
aqr
Y (¥

Fall 3oV iz o U glasladas dim ol w5 o pf )50l BuelB U a0l plof X, i g B g A ulps

£ f(x)dx = Af(—1)+ Bf(x,).
1

| ¥ 4
A=—_,B=5 x 3= (

T X 1

L] 1 ]
A=—_ BE- , x, == (¥

Y T L5

y ¥
A=B=-.,x==(

'] ¥

v \ y
A=— B=-—,x,=— (f

v ¥ v

boell i Sucka yLid T(m) 5 woudl [8,b] 550 g9 awam poles Ad e aidee glla F il 0ol 53
T{m)—T(Ym)

bl gl lim —————— Sijgeopp! jo adbiesh oym jlealiaad b I:f{x]dx 8 o gladijad
m—y-+a T(Ym}—T{¥fm)

s ()
V(Y
Y
£ (f

e E[Xi7onrs Xy s X] el puu jlaiin oo yquoppl 58 F(a) = x™*Y 4 x™ ir 8

B, 1 L ﬁlx{r

e aily g a X g A (F

\a¥

-1&b

~Va#



YFoaio 271F Pl pgle j.ﬁg.m

i Mai>l iles

il g Oyge 4 e dnal A gldigeld (Sl 0T 558 1OV
aml> | Y ¥

AT Yo Ya Yo

X | W F Vo
P! plad camoles duw ] 15 sliged il
8 (h
YA
v
Vo (¥

(&

A
v

Al o sl s S Blae dsyii b s a500) | Jledis] Lo o proessell dosws gin ¥ 2t |y sl il A 2lod’ VB A

T i
¥
— 1
™

L]

— (¥

Y
|
— (T
Y

Y
— (F
1)

\

FsE clopoic F* 3 Ff“_-‘i o4, P{EEHFE;I:% s P(F)=— ;F[E]:% o F o F aclias g0 gly 104

F
] e o 3F alad an
il Jaia F G E
A I:,_?uF 5,E (¥
ol FEE (T
—ud E-F=4¢ (f

S g 3 30 Sl ol mal (6 Mo i 10 50 il 90 e (108 e j0 A ke  MRIE S VP

Fans 1A il (6 5 5 5 sy Sins 3 30 Sy Syl Jlaiiorl il (55 mms 0 50l 90
Qo
\
\a

(¥

A = W= |



Yo dmio 271F Pl pgle j.ﬁg.m

Sy A i 18 o | s 2 T g o Y e h i WSl Yl b Ap g Ap A ke 4w

> @ +
\ * @ = 2,7 ()
@ = A8 (Y
o YOB (T
o ¥4 (F

| Dl,-ﬁ L‘.-J‘:'J‘f Lﬁ.:JLH e '.T_ﬂ-.l: l_l,h Jh}lﬁﬂml ﬂl,-f' I.IIJ.Ill_].! L'?"IL'" Ao Li}ﬁﬁ._]ﬁ-h‘ ._ILB-#“
by Connl il Lo 5 03500 ca Jlw Ao a8 oy g 05 0 Sl So b g0 58 afiul Loz

(4]

v

le v e w|=

o

f
YA

Jleds! (o, o bl 51080l yads g Bolai 41040 T ool tlow oo & g Gl o e B Lell glas
Pl plaf il o il Dbl dudiw o e o JBlds a5

3

-

(r

f

Ii
&
™
\F

=
T

Z3i soiled b plbogh w)lo Jlaisl ol wipd oo 418 o Cudy Solal F U gloojlad b ogi )l
fasily o L5

a ¥ ()

oYl (Y

o0 {r

= NG (F

~¥#1

LAt

-\FY

-1F¥



YVFoamio 271F Pl pgle j.ﬁg.m

i gueolS Sl
b g0 ol plae &3 35 i oSI1 190
int i=0;
do |
i=i+1;
n=mn/l2;
twhile(n = 0);
print(i)
B il 1 1 b bl 0 LS gl (1
25 oo 2l [ gl Aaled po i s (Y
T el [N sland) slaas (7
A el 1D pul elad sl slass (F
Pl a2 ) 0 axbad | Sle)  Fses g0 y8 il 3 plaf —1FF
fori=1to10 do
forj=1to N do
fork=N-2to N+2 do
print(i, j, k)
O(N)
O(N?) (v
O(N%) ¢
O(NlogN) (¢
fogr dblgs judis ol ables Cile ' wil g 4 Jlads sl F(D) Qjpe @ g5 Al Jles B L VPV
(oS 232 5 Jlai ) m)
Void f(inti)|
if(i>1){
f(i/2);
f(i/2);
i

prin t{!'l' * FT]:

logan (3
2logon—-1 (¥
2n-1 (v

n (¥



TY dmio 271F Pl pgle j.ﬁg.m

Faiiwm
int A (intn) int B (intn)
i {
ifin=1) if(n «=2)
return 1; return 13
else else
return{Bi{n+1)-1); return{ A{n—2)+2);
| }

A(380) =380
B(2016)=2016 ¢
AQB =381
B(2016)=2017 *

A(3R0)=2016
B(2016) =380

ARy =2017 A
B(2016) =381 §
'I'-.lhéu.n aleul IJU’“ do w g ﬁu -\F5
int Fn{char*5)

i
inti;
for(i=0;*8i++,5++)
return i;

H
...ﬂla;,d.n}._\ |‘:. i;.n.::J I"IGI LELH)JSIJE ol s Fu ﬂ"t (\
wila F a8 azh; ek JFn ali (¥
agad oolicd #8 5HTOr jemus Jols o)lgs ped (F

Al amlysed Lzl cl gl ol o las glyls a6 ool (F



YA dmio 271F Pl pgle j.ﬁg.m

WS gy i god Y
35730 o gl poas (g ol aadls piie S pes Jsb 1 (dangling reference) ls 5w gl )l —
ity

il og2 g aliile o dogd Ja gy o il ke 0 & oliiwd peas B9 i(garbage) ofjle aliil> —
int *p,*q,*r; €315 392y 398 9 lgn I Suplal pj of aakad )0 ulS et
p = malloc(size of (int));
q=m
free(p);
free(p);
r = mallog(size of (int));

r=p:

5 e ) O
alile alasls 1lo 7 e gl 1 (Y
sliLe alil> (T

A3 gai 7, plaS s (F

00 1y (b 3 g 2 i il Gla ilgS 8 51 SaplaS 2 aslip sl IV

F(n)
{
if(n <0){
print("=");
F{-n);
}
else
if (n <10)
print(n);
clse]
Fin / 10):
H print(n %10);
i
e VG
F(0) (v
F(1024) ¢r

F(—1024) (¥



i TP 271F Pl pgle j.ﬁg.m

ankd oo wielil suiloadl (2] Sy o soiaailid Yo jeilpl g gl s Sasmelid | jeil el 1 WYY
flsnz pjaaliyy

int a=-17;

int h=3;

int c=a/h;

int d = a"%h;

print("a/b="¢,"a%h="",d);

a/b=5 ., a%b=~2 ¥

st Dol

(L Y) =Ypin,Y) U adl judsn jlads .adl (pleie) o0 3l oUr elacuisSsls slusd pn,r) ads 2.4 -\YY
&
F Y
Y
A(F

Yol o alolinl T B gl ol ¥ o5l Ld alolity ) Lb,;fl 30 a8 VTR F clrale clacuiSyls sl —1VF
byl gl el
LR AR
7 (¥
TAE (T
foo (F

aF S bl adais ¥ dlyd oo B2 g a1 cilends asidus () JSLO) auge £3LS1 59y 45 gladais 0o 31 ~1¥

— (Al i Sy o) Crihers Eibia oy JoKt
4 do ()
1 Y (¥
1 VA4 (F
‘

VRO (F



Froamio 271F Pl pgle j.ﬁg.m

shisl | saas & sloasgema s R s sl 9 DA of Gty 5 Gla ol 5 G ploge SIS VP
aly ply So JU s isd cod azd F i o Jlaie A g ) olael s pdu A o 1 ke {1, A (Jlsie
il iy 3 B o oyl 45 a3 IS S o ke sl ] gude 45 glacgama
! Jls Yo olils BLF (N
el LT ol BT K OLF (Y
e 10 by GBS ) )8 s il g
o s o by 18 5lo o, s 425 (F

oallis 51 L 5 551 wipalome G1F (o2l 55 ol 99 00 e 5 3015 fo, 1Y Aegome guie ol LG S1,F VY
Filnn] oyl 15 a2yl 0 0135 plaf il oglisia olSy Lo S 4o Jaild Ll (sla el b bl
| heags O BT ()
el B Ll G J‘]J oz (Y
el B L s G 0y 0 5oligS ol F

o pedaa G 315 (F

Yadsla Jledy slaolse sloa ioadie mamuo olac] acgeme ;0 g alolas g0 M jlade plas g5l 4 —IVA
11 '['IT +...+xw =n
¥y +¥p+ot Ve =0
Ve ()
Vel (¥
foF (T
Ve ¥ (F
Fe o
fd ,.1.»:.th il Juols it sl ar hk=[ k)mud FY Akuls b (b, ,byse by, ) Alis —IVA
L=
£AY ()

#EY (Y
FAY (T
AYVY (¥

Tl pdaiie 8 9 ¥ ¥ g ()l S0 ] pl6)) a5 (e pgboas gl (g oo 03 W ol oo iz VA
Taxfl (Y
gl (7
wx el
vyx#! (F



Fl amio 271F Fymald pgle iﬁgm

) ollos o o dilonn do pbid il Lopes 08l g Laoils loiz L) ¥ | pcucaiti' | g 3

.'hﬂ)}ﬂf, lesals P Lo Lowr

j i Ko 0 .eed T sl s Ll i 200l U jlacgs O O g9, 1) (depth first search) dfs o ;4801
Pl o e 51 50 el adgle ol 8 S 48 leted D jpe 4 Y g X I..J"IEJ g | =l

ylocamay @S X w8l locys s 0 (A

2le damg X ¥ 3l el e 0wl aillad seg ¥V X jlocgs e S0 JF (o

Syls ogzaX ¥ jla¥ Xl locys puwe S (7

s Laa (Y wiflddads (Y

g odll (¥ o g all (¥

il b iz o3 BT el (Spanning) Ly slacs ;s slaad

A
TAF (¥

Y (T
YEA (¥
ot i -l oo jalls alT 50 )l Cansl (ySiae Ll 31 udiay a5 el grizes dus B gyl A 1T s o
fowsl gilej (Fanz a2 ghlo sl 3 8wy pamia folic gyls A d1,T asCyl s gl ot 55

Oin)

Ologn) (v

Oinlogn) (v

Om") (¢

S ol olT bl o pals K J2 4 gOgre D)5 & 0i i o polis sl Job 4 sl a5 8
fuis e 1 O(n) [lej g2 1y alyl sloashs wilgi o 5 o 3lwncd 3o (slops 55501 51

Counting Sort (\

Insertion Sort (v

Heap Sort ¢r

Merge Sort (f

S 58 (All shortest path) s s o pioligh slad (8L olp JLG e — dagld o 398l B o adidls 5 4le)
Ol P18 0,8 1 L I,F

O(n") ail> 3 O(n") ploj (O
O(n") alél> 4 O(n") oL (Y
O(n") akil> 3 O(n") ol (T
O(n") akél> 4 O(n") ols; F

-

-YAY

-1AY

-\AF

VAL



FY amie 271F Pl pgle j.ﬁg.m

b ()1 s o 11 LY Sl b o pasiie bl b 1) o0 4 paslo L Job s as aakad af il 53
adad Jgbo Sily U a5 ulS p )8 (eusF 0 gl 00amz p M+ g0 b1y g gl g lail) papd 0 5 (sl
dalad S5 ALe ans S8 man o= <d, <. <d <d, =L g.0lb sl AkB U T lag) 5l
e gitaliyy gy b 1) alhess cpl ool o) Bulsy 51 Sy plaf adbd ply o g9, 4 S 51 d Jsb & oee

(o U T oo 3 gz gt &30 €5 ) ) S ca L i

Cli.j]= Imkinl{{‘[i.k]ﬂ?[k.j]+dj—di}
1<k<] e
Cli,i+\]|==, o<isn

C[i._j]:iguhigj{f_‘ii__lc]+f.‘[k+1,j]+d-l_ﬁdkdj} .

C[i.i]==, v<i=n
C[i.j]= min {C[i.k =v]+C[k+1, j]+dy }

i<k<] o
C[i,i]=d; ,\<i<n

Cli,i]= min {C[i.k—\]+C[k, j]+didd; |
i<k<j g

Clj.j]=d{, 1=j<sn

(2l 4 (Preorder) saisiey s (Inorder) suisile (Postorder) cuises doley jl S0 8 2ils b
Foms o nlid i be ylad o a5 1y ogagd glacs (o sload 40 38 slas

: 'l[‘lrn’1
Tin)=— (g
n

. \ [Tn“
[{n)=—— v

n+i\n
o (=1
I'{n)y=— iy
nt n—\
v (=)
T(n)=—o |
n+i,n—\ )

AT (5o A et i 1) X Zoais 3 Ceio S (p 5T 0 pedle oo i i AR 0 1) D e g ado Sus

Togs ublys ilej &y 30 azr 5113 X o8l (sl o 501 (o yidg iy X' <
On) v O(n) 0
O(nlogn) (f Oflogn)

-1AF

VAN

VAN



Y oasio 271F Pl pgle j.ﬁg.m

e Lyg Ly el 68 b aiins Ly g Ly (slacand 0 cod 5 aridawg )5 a3 5o )Lal D g2 a5 )3 -1A4
5391 oty Bl 0l 595 9 1y 4> change(a,h) gl aiiws gleplo ad oSy suige
void change (link *a,link *b){
ink *temp = a—> next;
a=> next=b=>next;

b—>next=temp;

}

ol n s dy R b o] pgs aed asgad o g3 ()
] o s dy ) Jlail 51 elauls gy e S, (Y
s e 508 b L Iy islaciid s picic Dy 507
el adg) gl 5 glaas Lol G omoaF ian] e demg 4 o glopls cdian o e (F
g ATV =[N, oo, T0,18,70, P o] 4 i ymim i tsops s oSO A1 1
Tl gz o & jobo s @iguli 9 3990 Gamm (ol Lo lie Slosi (pufibes vt o )18
Yo bl iTpA g (¥ FiA il A Gge ()
T'_I-'f vnﬂj.qu ;T;T -;_.'33'# {_f T'.-T Li&,.qu pTJ\ L:L-“’-R- {T.
Yagle camg fb vds L sdud JASRD ogoge Sl Se e 1)
n (¥ m=1 {\
Yn=y (¥ n+t {Y
ol s ylee plas (complete) Jols o (Full) 5 LS50 b alaly 0 —)AY
JelS bl p b sl s (h
st Lol g 26l S0 e (T
wie] i gl g2 el b e 2 (T
il b Bl gl Cm o op b Sa e (T
Toal plaS 55 s 080 Gloj dd 0 IAY

f(n)
d
ifin==-s)
return(y);
K=o}

for{i=oji<mi++)
x=x+f(n=1)
return(x);
}
O™y (v O(n!) ¢
O(n"logn) (f Om")



FFoamieo 271F Pl pgle j.ﬁg.m

Ciis] ot 3 g0 B yla 3l S plad” —14F
ne O((logn)'®2™y (v ne Qf(logn) ") v
neQ(logn)!) (F logn!e O(n) (T
300303 518 o8y oy 4T Job s N gl gm Jgb a0 M sl paplys o f Jsb 0 A &1, ;0 uss (5,8 -140
sliads g M o1 jlan g ogh B A o N Sl gl padlss oo (S 0 buls S0 L) ol m>n
il la ) aud yo 0z 51510 oy oMl (s i e woliin] Ko alidle ails G
Oin+m) 0
O(nxm) (¥
O(n' +m")
et gy Sl M o5l b e bl (5,15 0l (F
> g 950 el o st Iima LSl plad 39 45 Jum g ol m LG logjg aisan SIS LS 40 147
(minimum spanning tree) pesue clig co 0 s3> € bl a5 W amic e sad ool b glp a5 8
flmnaz pia el ) add o i b ]
O{mlogn) (4
O{mlogm) (¥
o(") v
O(n+m) (f
3 Jilas s 5 51485 45 (5 yolods e 8 38850 1315 25 L 710 M sblys gm 48 38 A
Adaxr s AV vy 3 AT pp 9 AF g
Glid g o M w5l s o colazul (Dynamic Programmig) bay v sidel p 51,0 ool slail gl 0
Tagr anles ax MVI[F] arlse sloie ol o o yile () oy (iloe ol oo

) Y ¥ ¥

M[[t]=vr O

y a Yo &% |

M= T 5 Juww MD][f]=¥f ¢
7 a ¥y MP][¥]=rrv o0
f . M[1][t]=#% ¢

“o, Ofnlogn) cile o g yo |y quick Sort pos o8l (loj leh oo g a2 30 —1AA
Al e ol 1] by aila L Pivot om0 5l &l8 s 8 ()
e ol | Solas O yges as PAIVOL (o2, o3l 5l ol S 4o (¥
B i e 88 o) e 5 i e b PIVOL (o2, 6801 5 65 50 50 O
o (N lOgn) oo, e8 ol Bl 205 g S pols e s Lol (F



Fi dmins 271F Pl pgle j.ﬁg.m_

il razmis AVL c 40 3590 43 (oo )15 2155 plas’ -144
sloe 5 slawi aied il (F, =F,_+F, ¢ , Fi=), F, =0) _axiligsd sue sl (F, 5110 o158
Frpr =V Log aslas plph gl I LAVL cs o 50
ayle e Y Jilas F £l 5l LAVL o 5o S0 o558
il o o 0 S5 wlp T g ¥ ) slaundS L AVL (Sae glocs yo olaai ¥ oyl
VoI35 Laié ()
Y g\ o) Laib (Y
i s ooyl F 5l alafms (T
s o o)1 A e (F
L 4S glo 8 818 ol oucds udad () s 33 g o plaxil (1) (heap) cud S 38 o5 pos 35k B> Jae Yoo

Yol wily o ax odul | asde (1)

{uddl) (=)

LLK LM &0
H.LLK L MN j s v
[

Mt

dewlne 4 B il

fomil Cowp an F alif A CB wdpe g il UB g A il sl gay oo WU slaybj o0 32 -
2 sy (S 45 Bl BT 5 AT slaasgarma o ()
Lyg Ly oLy € B ol 2 5L AT ol o sl (F
aztl gl Ly g Ly glael shaai 45 w)ls g2y Ly 2 A” 0y 0 Ly 2 BT ol 50 6l (7

g (B=A) 5 A”jl s 99 glaiat Sjpm Glgige |, Ly S BT ol o (F



FFoamie 271F Pl pgle j.ﬁg.m

Fogd oo Arogi pliin Syl plaT b 1) plegil by -ToF
L+ab'a
ab'a+ba (v

a+ab’a v

h+(a+i)b’a (f

cdlem b C abdé alin eilog] SO g cllon LD ahai alis ) eilegi] S0 gy plie by Sy -ToF
9 ] [ dq....:)f plas ..‘.x,..’.‘uwn d-;-i-f_-lg,
o 112 M oy lg ()
n=m sl wils & 8 &b plaSen C o I S1cY
2o 09z obj ol Ppd slp el S L palaB it oalita plal S 0 lpen (T
..:t‘,'!.} Saa I.-"L-'J ‘;nu| ‘_ruj..'._. ,|_<_;|J.Iu | Tm L \fhé GAL..;.A L:J}."‘H’S.I J; :-}|3.¢.|b f
Yol jada p ) plide ©jle & by yo by P pdy 510 (2l oalie (ailey] QYo olaad Jilas Y- F
aabba+baba+(a+b)ab™a
& Y
F (Y
¥
\a (F

bt il i i ol &1 M (alad o mlio (igilogil o 2 sballl (535 ¢ M gtk alie ygilogil 1 —Y0
Jobss M’ sla jlif 5 ol dpae £gpi cdle o o M oYl degame Joli M o¥le acgumo o il
Caniyd a3 plal LIM') 5U5 9590 30 ol M 0¥l plod & wyizr gy dlo A 105 g M glajlas
il
LM)=X" ¢
L(M')=L(M) (¥
L(M") = {x| x e suffix(w)forsome w & L(M)} (¥
255 atia 383 jeleds ol i |y LIMY) (F

P et S0 & Sl By Sl i (g1 g Canl R 135 (g 4 ala ek aliie igilegi| S0 slgi e LT TP
€3, Jped o ppiy Sl S b A IS (g galad pod palie
oabe Pl Sl S bg AT s okt el failegtl S oo Jais 3 ()
2l alal |y fee ol led oo ddocoss cals (Y
Sy ) hoaelS adyl pahaipd alia oilegl o5 oo plail |y 5 0l Bl g (55 0 (F
sk a3l ag2 LOOP 2k slacdle (55 o oo plawl | 5 0ol e (5550 50 (F



FY amins 271F Pl pgle hgm

pasie L={ wlwe{ab,e} ol plpe shusi b slasi ba slas g wdlco WA 5l 5208 2 slaws } b

Pl gz () ol 8590 32 43 plal Col

sl wlaiae (4

ol rlad e g Jis | Jg S i (F

ol Cpn Gl Jin (Jy o galad s ) Jiia (T

ol e g s (g S (2 5 Jiona (F

Tl razio X (sledll (g3, 5 L= {“’“’ |w EE‘} Gl S0 38 ¥ plas

ol pliia L ol5] ol | =Y a5 Gjge 0 ()

el gl gl Ggilagil Sy b Apds B Iy o e Ll (F

oy BB el f gty fgilegll SO L Jg cdpdy ekl gl ailegil SO L plged | Bl OF
A

ol pliia L (b 0 lgen (F

1 4 ol o iy i P oazlyh 9 S £900 Clle  V piio dcgame U 2 sl 595 p G=(E,V,S,P) wlF

el o auFplas. ael s BEVUA} AeVascal A3 aB ojpe o o sacls

icaintalang Tasnd LEGY 0

a5 sgmg LIG) hsdy gl cdl |P4Y a8lus b alad abins gilagil S5 (7

355 et 0l IS Sk SR e ) e | e gl 2 OV

shast opl b Sy o)l aprs LIG) pdy sty s PP 4) 28ls L alafpd olite ailag! S5 (F
e gz L(G) (5000 gly oabai alize gilegil oSG Lagyl s

sl ol oy 5 gy sy 4 Lol

L=lUuW|uE{‘|}*,WE{n,\}*,mI |u|,_.,.g_,a3.adahaﬁ'}

¥ sl s 4 3 plas’

ol glita ojlgpen L (1

el oliine Dol iotsh € ol e G ) 250 U Jobo a5 5 jge ;0 Lasd (¥
ol galab (o 5l Jims g oo s L (7

Sl G0 ) S g i grld 20 JEn L (F

T b g8 Gy stasi 4wl fab)” 5 laacd, slai b plp G({a,b}, V,8,P) 5ol 8 ol oS 529
i b 510 gy Sl 45 o lband; plad 5bj 61y G =({a,b},VU{S' A} ,PUP) 1ol 8 ol pl
fisl e P’ aclad 3550 30 a3 alaf LA € V af 0 1S5 iy 1) adly

P'={S" - AS'A[SS'| A —>aA|a) ()

P'={8 - SAS|SS'| A A > aA|a} f

P'={5' = ASS' |SS'A|L A —aAla) ¥

P'={8' > 5AS |A, A —aAla) (F

Y.y

YA

-4

-1

-™



FA i 271F Pl pgle hgm

plas . e f{ZUVI jAeVael o wul A a0 & poi of aslsd plai G(E,V,8,P) a5 ;5 -1
Y] rasms 4l 3F
At el s slapl; jl g9uST angama e el F i ool glapl; (1
i plaze Gl 8 ol o1 [0 |2 81 (Y
e G Sty gl f s L={wa|lweX aeX} by
sl e G 15 o] a2l pine S5 80 Lol o g || S FI(F
Fical prams glacis failegil o gae 0 dis ) F plaf -TIY
Als demg Jalae oadad pd | slia eyl S aked claiiy seibeg] ol (0
ibegl S5 all S8 et cull ke S jle)lpen pl anty Gl 8 e il e oSl pilegl gl (Y
w2518 3gzg Joles ealal Sl
ilegil Sl 28258 (5355 05l o jlgan ] L2y 5l B pme dliils Jlade oS glaiiy glesil e sl (7
ayla 2gmg  folua alad aliia
Opilegil S5 sl S8 gy, 0l e lpen (] 4ty Gl 3 pas aliils Jlake oS glasy (ilesi] o oln (F
3gls amg JSlae adad 2 alil
3,05 g2y oabad (ghity (pgilegil granipgas B13 2o 5l Jis 55 S sl €0
90 3gzy Jolae ol slaity fplepl 5 foges ha ) i S e sl (F
ol spgee G5 pabad gl (ygilegil o 05 (7
A [P b1 liso] s ros 3) R pal s ls Bl K SICE
faiS o Jols L= fww | W E {a b)) b addai o1 1) sal,8 ais 35 plas -T10
5+ AS|BS|C

C—oA A'3a:CA'" 5 Ca(\
BC — CB'b CB' - Cbh:CA' > Ca (v
AC—}C:&*a A'aB b (v
Ei:i"; CB' —»bCCA’ - aC (¢
aB' = B'a
aA’'— A'a

o lgad el (653;5 S (goy oo o0la 2Bl Sl i Crdile S doailime G0 3530 p0 &y 3F plaT TP
il e
3,5 adsi (DFS) Jol Gae goais b oolad 828 optle S L gl a1, 2350 ol ()
2,5 adsi (BFS) Jgl o sszrgions b bl 8205 cpaila S0 bl o 1 28y cnl (F
adai (DES) ol Gae gamgins Sjge i |, s 0l Wl o (Universal) sles S a0 cpila Ladd (F
S
a5 3ty (BES) Jgl shas g g a1 2o 0l wlgi e Sl S8 (il Laié (F



A amiee 271F Pl pgle hgm

M 5le iS5 sloxi b ply &8 Casl W 52935 95 2 M odle Sjlop szl plej T(M W) s (208
el praso a3 plaf 0gd oo ol p0 W dsulns

ol goliza T(M, W) &80T a2l Ko )9 eile SU M ST

ol [W] b cosline T(M W) olS5] oy oalad alicio (gilegil 5y ML 81 (¥

ol [W] b cmlizia TOM, W) o851 il LBA) sgame o oplogil o M S (T

el W hsla s alis azay ol i b caalize TIM, W) olST sl oalad ghazy cailegil S0 M 51 (¥

wlelf Jobd ws s @ Ly 9 Ly ol oadion idame qy 9 Gy Il 99 0 bid o5 T S e odle sl
Ly JoSa b Ly (Jyg0 az 30 0900 Rigie 4, 3 4, sl 30 cod i a0 T lagogyg ol lp 45 aiins
il pl g

R, AW [0

il plaia Ly STCY

SRUBIG AL AT A Y

295 wayie 58yy9 2 sl T 51 (F

sl graiman 433 3F plaS il L 5y JoSo L 81

s s3ioma 31 (5359 8 (sl o (5 pne Al Jlaka o5 (39 43 Kl Cpmle oS3 gy L i 51 ()
el I:dGCidﬂblu} )J-H.Iag....n.n.; I_. ﬂl.{.li sl _,.ni.'.‘l-; ol

Jsb sadme 53959 22 sl O (PFrae Al Jlaie 4 g alipdy Sy e edle So g L ol S1CY
<t n.ll.a.é L #ﬁ.rl PRt | _ﬁl-.-fi.;-.g 5299

et 255 Uy A L g ol sl a3l 3jles L S1 T

o (228l Gl L Legd ol iails 22830 pdy iles L S1(E

oS g i i N g3 515 cndile S8 falad (1) 5 elgls Jlonlne Jua S N 81

_Lh—i {IM) ] 0 iy p0i 138 Job &1 glaals man a5 caul N g0 i il M}
] prases 4 3 alaf D jgee o

Zedl plypnal Ly gl N Sloslze Jas 2 6l ()

o (decidable) jhpaar Ly alfil sl sk K20 Joa N SI(Y

Lo (decidable) pispass Ly o1 adl (slats olail) PDA Jua N S1¢r
sl (decidable) pigpmess Ly il (ol ailegl FA Jaa N 234 dais (F

-y

-TiA

-4

-



& dmbs 271F yw[ﬁ' pgl& j.ﬁg.m

) cbdas jo Gdad

s g aelip allew alF 28 -TTY

max u= bT'v

5.1, }tT\’ﬂn
VEZa
,,,,,,,,,,,,,, AXSh oliws wjge cpl 30 .Sl 15 0
el s (N
LR . el T 8
20 ol S e (b slacla dogama (T
el bl b D00 e o (F
':'Jr" du[P} allie LF!"""" }.5 XYY
min z=cT1
sd. Ax=¢o (P)
o
f ol b d..n._a__,f' Iu|..\.1'.{n} ui uU‘ga 34..\..11 salall 2o |.1
Al gads o e (D) 5 (P) O
ALE Bl el ol Ses (P) g ol Sas (D) o7
il Gasb L Jad cawl o 5ea (D) 5 el o (P) (F
P TP SORYV RO IWPRTOCL SRR § § J
min z=¢'x
st. Ax=b (P)

Al e 4 3 olis (D) 15 0T 595 5 (P) 1 aaa> alls cads pusii D a1y b 5l050.0,15 ainge Gl

iat]

sl 5 (D) o5 T aasly st (P) 8101
Wl S o iled e {f‘} [

sl o Wl as (D) o

) 5t b ot i3, (D) cF



&) dsdes 271F Pl pgle hgm

o ygee da |3 (P) alle -TT¥
min z=h'vy
st AvZe (P)
ossssnis (P) Ao o8 3T iy 4208 lgr X 20 (AT = b olns (51,05 58 S350
33 e b gl Z aigy i b g Sly= (4
il azlls el 7 oaigs jlads b aigy Sle Llgi e (Y
ABL IS o wlgh oo (T
Dyl i gz bl 15 o b (F

?Gﬂﬂ "T"IE ol f‘\.ﬂl' ol.fui I.I.le'l'i adlag MTJIHETH}H XZ2a AXZo gmﬁ YA
vaei ATvze ('
vzt Alvee (v
v<aiAlv2e fan

v<es Alvee (i
o yaue 4o by (P) adal dlleas —YY#
min z =X, + Xy
sk X+ X, 2 (r)

=Xy =Xy 2
X)Xy 20

Flnal i 4y 3 p1aS aliy (D) 1 T 790 gy a8y i s

e LS5 (D) O

ol L5 o (P) Y

Ayl e Ll (D) o7

il ol g5y (D) (P) (F

sl gt 4y 35 4153 18 Ulga X2 0 (AX D olfiws asS 5,5 YTV

Tvin,v:‘:n:bTv Zo (i

A
Alvgo, vzosblvzo v
Alvgs vze=blvzo o

ATygo, vso=sblv=o i



&Y dmino 271F Pl pgle j.ﬁg.m

g ey S50 5 25900 44 15 (P) allasa ~YYA
min z=h'u
st mj+vi=) ,i=%..0 (P)
u—v; <) ,i=\..,n
il s ads 3 plaf oslo (D) 1 alluss o0l 41590 . b #o L‘li g0 af

el 5 2 (D)

vl LS o (P) (Y
agla angs e (D) (0
il azgy g (P) (F

g s mli Ay Jlufe el ps A >0 Jul 4o 3 lailiul Jas o3 ydali g allie S5 0B onl k81 -TY
TS (o0 s 4
g ootz A 3 (N
Bads pa S A (Y
Spdien ki (7
ile oo (Bl ot Gy (F

g e Jaig 1) g5 as o jhelip b YT
max YX, + Xy + FXp + 8% +X;
Sk T +FPXe + X + TR+ TN, +FX; SFo
Xys Xpa Xy o Xpa Xpa Xg 20
Fiela o i 4 Bkl 2ol ey ke g (glaligf) ol ) BLE slosi
1a=e¥ ()
Vaes# (Y
Aos¥ (T
Aaotf (T



&Y dmio 271F Pl pgle j.ﬁg.m

ey 52 1) 5 bt 3 asliy Al YT

min
st z—clx=o (P)
Ax=h
X&o
Ol Bl 590ty oz 30 W yludie il (P) allace gl s b jbliie ;5 g0 paiie W i 5 )3
wW=o (}
W=\ (¥
wely (¥
W (f

il kil YU il dlond e i ddgd it el B £ i axlad 4 g A o aakad g0 4 L SYIE 4y ol -TYY
(el B oanlad olasi Xy 5 A ankad sload X, ) Togad 0 dilipgi O jgee plaf 4 s
max{i_x—'(jl (R
R

. My Ky

max{min{—,—)} (¥
o

max(¥x, +vx,) (¥

max(vx, + 7x,) (¥

il i 1 (S sl oy (gilae Bk i (Lol Hlap (P) Pud das 53 jaelip alle S5 y0 51V
RRPTIRTTS |3 J'T ML
aal adl Wl L LS aag Slea ool 50 ()
3yla B age g (V
agle ailfane asgy Ll (T
3,0 sl aigy Slg= (F



8F dmin 271F Pl pgle j.ﬁg.m

ey i 331y 35 Ayl s (3 yheli g alluss YYF
min z = ¢,X, + cyXy

¥
sl X, +—x, =¥
¥

Xy HXp =8
i
Xy——Xy Se
y v Y
IH’ITEE
Sla ol ol (Vs Vy s V) = (o)) lp o dlas aigs Dlgz )3 (590 o pitie oy 51
....... b el il (X4 Xy ) Sintp
{. *D'} 8}
(V=) (¥
(1.7) (F
(r.\) «f

Sy 4y s s yali p dlles (sl -TYD
nkin Z =X, + Xy + X + TN
S Xy Ve + TR +FX =T
X+ Xy + T + TR =T
Xj Zo,i=1,1,1f
Pl s 4l 3 slof
3ylo LSy ange Olae (0
2gls a Sle Zulis o (F
el S gt OF
S i ls (F

! geaznae 4 35 P10 (5310 93 by 30 S 5 WWlnso (g VTS
el ok adel allcs olF b iall azlls aigy il ST(Y
GV O A
St o aiun Ayl s oy BB (Gt ] Sl 4 45 85 iy Sy olgen (F
1o e byl pollia 5 56 allas Slsz o e piae slapiia (F



Sd i 271F Pl pgle j.ﬁg.m

g el )3 1y ) (P o (g yholip lleass YT
min ¢'x
s, Axzb (P)
X2e
il iy Ol G (P) s o lgar g0 ey basl i 1 Sy plas s
b=—c,A=AT 0
b=c s A=AT (¥

b=-c s AT =—A (v

-3 (¥

b=c 4 A"

iy oigali 31y Xy padtio 1) ;ST ppalyl ;3 51 i o By M g 3l e0liind U 1) 5 Allis puilas o —TYA

o ol8T
‘ i
min L‘HI‘+_1T
€
st FX, +T X 2¥
FX YN 2 ¥
XyyXy 20
]
Mo, —— ()
c'l
L]
M>c¢, — (¥
G
)
M>—-—c¢, (¥
Gy
L]
M{——'C'. {?
G,

n n

min Z €X; +_F_, LAY
= =

s.t. Ax—Ay=h (P)
X,¥ 2o

il sl (Y
2yle LSy angy Sl (Y
.JJL‘- ﬁ.?lf..u.:: At ~,J|3:.r- o



GF amin

271F Foeealf pole dogama

ple ool £oi dw (pil maad 3 A Joama 0 =1,T,Y g ol o bl 1) gad plr oolo ol x; Wil 23 -TF-
Cudgamme (plads 3F plas Wbl T £ pls 00ls 1A Jguame aws o Yo Jilus af Cudgime pwlbogd o Lol
fass o ylid |y
Ky—VoXy+Ke S (A
X, —=ToX,+X; Zo (¥
Taly—AsKe+YTede = (T

FaXy—AeoXe+TeXe 2= (F





