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PART A: Vocabulary

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

I-  The promoters conducted a survey to study the --—-—-—-- of the project before investing
their money in it.
1) impression 2) visibility 3) feasibility 4) preparation

2-  That is to0 =---=---=-=- an explanation for this strange phenomenon—I am sure there's
something more complex at work.
1) simplistic 2) lengthy 3) profound 4) initial

3- My niece has a ~—--—-ennnr imagination. She can turn a tree and a stick into a castle and a
wand and spend hours in her fairy kingdom.
1) vacuous 2) vivid 3) cyclical 4) careless

4-  The singer's mellifluous voice kept the audience -----venaev for two hours.
1) disputed 2) disregarded 3) frustrated 4) enchanted

5-  His family, relatives, and friends still cling to the hope that Jeff will someday -
himself from the destructive hole he now finds himself in.
1) evade 2) prevent 3) deprive 4) extricate

6- Logan has been working long hours, but that is no excuse for him to be ----ceeeeeee to
customers.
1) ingenious 2) intimate 3) discourteous 4) redundant

7-  Although he was found -—--, he continued to assert that he was innocent and had
been falsely indicted.
1) critical 2) guilty 3) problematic 4) gloomy

8- The old sailor's skin had become wrinkled and - from years of being out in the
sun and the wind.
1) desiccated 2) emerged 3) intensified 4) exposed

9-  Some vegetarians are not just indifferent to meat; they have a/an —--—--—-- toward it.
1) immorality 2) tendency 3) antipathy 4) commitment

10- A recent study shows that the prevalence and sometimes misuse of cell phones and
computers has led to a/an --------—---- in some people about the benefits of technology.
1) ambivalence 2) distinction 3) encouragement  4) compromise
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PART B: Cloze Test

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

Some researchers investigated the effect of listening to music by Mozart (11) ==eeemeem-
spatial reasoning, and the results were published in Nature. They gave research
participants one of three standard tests of abstract spatial reasoning (12) ~—=-eeeeeeee
each of three listening conditions: the Sonata for Two Pianos in D major, K. 448 by
Mozart, verbal relaxation instructions, and (13) ----- . They found a temporary

enhancement of spatial-reasoning, (14) ----------—- spatial-reasoning subtasks of the
Stanford-Binet 1Q test. Rauscher et al. show that (15) ~=—=eeeeeeem the music condition is
only temporary.

11- 1)in 2) for 3)of 4) on

12- 1) having experienced 2) after they had experienced
3) to be experiencing 4) to experience

13- 1) silence 2) was silent 3) there was silent  4) of silence

14- 1) then measured 2) that was measured
3) as measured by 4) to be measuring

15- 1) the effect of the enhancement of
2) the enhancing effect of
3) enhances the effect of
4) is enhanced by

PART C: Reading Comprehension

Directions: Read the following three 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:

Data science is an interdisciplinary field that uses scientific methods, processes,
algorithms and systems to extract knowledge and insights from data in various forms,
both structured and unstructured, similar to data mining. Data science is a "concept (o
unify statistics, data analysis, machine learning and their related methods" in order to
"understand and analyze actual phenomena" with data. It employs techniques and
theories drawn from many fields within the context of mathematics, statistics.
information science, and computer science.

Turing award winner Jim Gray imagined data science as a "fourth paradigm" of
science (empirical, theoretical. computational and now data-driven) and asserted that:
"everything about science is changing because of the impact of information
technology".

While many university programs now offer a data science degree, there exists no
consensus on a definition or suitable curriculum contents. To its discredit, many data-
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16-

17-

18-

19-

20-

science and big-data projects fail to deliver useful results, often as a result of poor
management and utilization of resources.

Which of the following can be inferred from the passage?

1) Data Mining and data science are one and the same.

2) The syllabuses offered in data science programs considerably vary among universities.
3) Data science has been widely discredited. as it results in poor management.

4) University programs offer no suitable curricula for their data science degrees.
Which of the following has NOT been mentioned as a field related to data science?

1) Information Technology 2) Data-driven Science
3) Empirical Science 4) Statistics
According to the passage, data science -—---=enev,

1) is concerned with low-to-moderate volumes of data

2) uses data for scrutinizing real phenomena

3) is mainly used in scientific applications

4) should not be used in complex projects

What is the general attitude of the passage towards data science?
1) Positive as to its impact on science

2) Negative as to the prospects for its application

3) Negative as to the future of the field as a paradigm

4) Positive as to its current situation in university programs
According to the passage, information technology ---------=vnv-- .
1) is unlikely to affect anything in the industry

2) is not necessarily beneficial to the masses

3) has led to an increased rate of failure in industrial-scale projects
4) has resulted in the addition of a new paradigm to science
PASSAGE 2:

Determining which programming language is the one most widely used is difficult,
since the definition of usage varies by context. One language may occupy the greater
number of programmer hours, a different one has more lines of code. and a third may
consume the most CPU time. Some languages are very popular for particular kinds of
applications. Other languages are regularly used to write many different kinds of
applications.
Various methods of measuring language popularity, each subject to a different bias
over what is measured, have been proposed:
e counting the number of job advertisements that mention the language:
e the number of books sold that teach or describe the language:
e estimates of the number of existing lines of code written in the language -
which may underestimate languages not often found in public searches:
e counts of language references (i.e.. to the name of the language) found using a
web search engine.

Through combining and averaging information from various internet sites, stackify.com
has come up with the following list of the most popular programming languages for 2018
(in descending order by overall popularity): Java, C, C++, Python, C#, JavaScript, VB
NET, R, PHP, and MATLAB.
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Which of the following can be inferred from the passage?

1) Programming languages are equally popular for writing different applications.
2) Some types of programming languages are hard to find via searching.

3) Programming languages are converging towards a common syntax.

4) One third of programming languages consume the most CPU time.

Which of the following has NOT been mentioned as a data source for measuring
language popularity?

1) Job ads 2) Existing code

3) Consumer reports 4) Web search results

According to the passage, which of the following is true about programming languages?
1) Some of them result in longer programs.

2) Most of them are equally popular.

3) Most of them are general-purpose.

4) Some of them are no longer used.

Which of the following is the best title for the passage?

1) Popularity of Programming Languages

2) Programming Languages: Pros and Cons

3) Usage Contexts of Programming Languages

4) Different Aspects of Programming Languages

Which of the following is closer in meaning to "subject to", as used in the

second paragraph?

1) conditional to 2) impartial to 3) resulting from 4) suffering from

PASSAGE 3:

In object-oriented programming, if the methods of a class tend to be similar in many
aspects, then the class is said to have high cohesion. In a highly cohesive system, code
readability and reusability is increased. while complexity is kept manageable.
Cohesion is increased if:

I- The functionalities embedded in a class, accessed through its methods, have much in

common.

- Methods carry out a small number of related activities, by avoiding coarse-grained or

unrelated sets of data.
Advantages of high cohesion (or "strong cohesion") are:

1- Reduced module complexity (they are simpler, having fewer operations).

- Increased system maintainability. because logical changes in the domain affect fewer

modules.

3- Increased module reusability, because application developers will find the

component they need more easily among the cohesive set of operations provided by
the module.

Which of the following can be inferred from the passage?
1) Highly cohesive classes tend to be less complex.
2) Modular design requires cohesive data.
3) Reusability is adversely affected by high cohesion.
4) Two classes that have much in common are mutually cohesive.
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Which of the following has NOT been mentioned as a benefit of high cohesion?
1) Increased data integrity

2) Increased system maintainability

3) Increased module simplicity

4) Increased code readability

According to the passage, which of the following affects a class's cohesion?
1) Unrelated activities in its methods

2) Reusability of the system in which it resides

3) Readability of its methods

4) Complexity of the module in which it resides

Which of the following is the most appropriate title for this passage?

1) Cohesion: An Overview 2) Cohesion: A Chronology
3) Cohesion: A Taxonomy 4) Cohesion: An Anecdote
Which of the following words is closer in meaning to "cohesion"?

1) Coherence 2) Aggregation

3) Coupling 4) Composition

H sy umall gloaSCil il o i it y 35Ul ol L0 4y lai b i gld ylaid b)) S o ywg y0

fow! o G153 590 50 4y 35 plas .l i 0 1) G wieed oo 20l BIS -Y)
\
Ll FoasTas 4 J‘)S’\slawi); ASlas ()
’ Y ¢ )
W2yl O ESTas a0 BT sla ; S5l (Y
_ 5 0
Ayl FoASTas A 0 O1F sla Wl ; A5 las (¥

\
2y 1Y psTas i s J!;duwl); 25las (F

RS F 5 ¢ BT 90 51 (S U S o0 Ol pud T ]y a8 S ST
.A@_Lﬁ )-o'a:l Jl,;ﬂ )L.' 00 )
b s b &5 T 51 ey g B3 LS Y
€9 g0 Wl deils eacly ol i1 Josol az b



Y axio 859A OYYF) o5 = (IT) SleMb! 5,03 cwaigo

Seal plas Ay =Ya,_ +loa, o +0" SAE5L Ay oges Dlg>
a, =¢,0" +¢, " (A

a, =¢,8" +¢(-7)" (v

a, =cnd" +c¢(-7)" (v

a, =(cn+cy)a" +c(-Y)" (F

flawl plas aSld pdy sun p (n=1)! &S N> gl juf g aud dlacl Slow

ol o (F Y ) (Y o ()
el A 535 $isled dlly S5 550 plaS DU A &egeme 59 sh0lpe Al 90 Ry 5 Ry 51
R, xR, (¥ R,—R, (1
R,UR, (f R,MNR, (v

sl guazmo 8,90 plaS 058,135 9o W azgi b

ol Hlads ol yi e A gamo o (A

ol i i g3 |ledd de gz )b (0

s dale 5,40 90 o (Y ALLd 2o 390 93 ;2 ()

o s o 3590 9 Jalé Call 3490 (F ol Jalé O 390 5 s il 3,90 (T

&yl =S (M) &l GilS (o b a o lii yo 1y T(n) = AT(0/Y) +f(n) il atal,
A5 5 )0t )10 39z g T(N) 2l (2lS F ! 1S 0l g5l 4 .0l 1, nlogn,n",nf logn
¢ T(n) = O(g(n))

Y (

Y (¥

Y (¥

¥ (F

fogbge 12! b iz A jaiws pj a8 4o
fori=\tondo |

i=i
while j>\Vdo |
A;
i=ilvs
H
H
O(n) O
O(n") v

O(nlogn) (r
O(n\+\/\') (f

ey

-Y¥

-Yo

-Y'?

-Yv

-YA



A axio 859A OTY$) oS = (IT) SleMb! 5 590bd pwiiges

amndd 99 oyl 5035 G po (gl el 00D 000 D 5 A polis Slumi b 0ud (o obd paE o] 90 WS (8 -TA

foml L polis fpm dunlie Wi (ST g JSloo

‘.a+b (

min(a,b),a+b-\ (v

max(a.b).a+b—\ (v

min(a.b).max(a.b) (f

Of e85l (B3 30 oad 0yu3d Slasl g e 4 45 02310 0,5 N L (4 jlain 92 glama (23090 S )0 Sy
S 50 0dd 0D polie (50,5 Lrals 010 plauil b3 ol 2! (5l (ylei o0 A ok Ui ol 00,5 punii
S g (23090 S 30 & 1) S350 g o0 398 Sk iz b Lo (o iy 50 anl T (5158 51 Sy 908
£9,5 o piae

O(n)

O(n") (v

O(nlogn) (r

O(nloglogn) (f

ay aily Nil oSSl bz @ j3T 0,5 50 )30 ailiulio oo )00 31 50 1y (3T (shiol 4r 50,L 43 gty Canmndd S 3
S’ dusilixs (5 Jlo) i 3o 93yt ol AL JLES! po aladl> O(Y) 51,005 0 0 )Ll 39290 slae )5 51 S
(39 dumalne Conl 31,3 45" Al g0 Casdd (5105 Saai I UiS 5 ,3) Funsl IS Wdy 35 (s 3 Cannnd gluaie!
O(logn) (

O(n") (v

o(x") v

s dilxe L8 (F

=3 (T3A),(V,B)(8,C0),(Y,D),(LE) (F,F),(7,G) 08 i 40 1) sud eold e slozs;
Jol &0 (bl o3 ol 3 ol 43,5 515 iz ool 51 (S0 T 0)F 8 0 45 0 jeai 1 0 SV U Jloads,
S0 Wi zg) (nl b el (219990 Ga2 g S50 U pgd wlyo (wlaly g ddy 0y8 G Lz ()
Sl ()i o0 0 il Canols b laio

e ()

\ (Y

Ny

f(f

~Fe

-F\

-¥FY



4 axmieo 859A OTY$) oS = (IT) SleMb! 5 590bd pwiiges

) ol ol 3l amiloacid 6 31aSs lomid 1y ¥y Fyrney M IAeI U G G (9 8 diod SBI)S wgdy dS (9,8 —FY
Pl .l 00l 1, ¥, Ve N s Caosly 0 31 iy O i i g aaled 5 1521 1y BFS o 54801
Yol Cawyd 900
Db My, YoV Condly s o 51 osd) Slde s 5 45 3,5 L2l |) BFS (slassf 4y ol o Wl 51 0
3y 3939 Jb o J ol o aS 313 3929 J<T K Jiloo> Laz> 1> ,a slyl s (Y
3,05 3929 Jui o sl @ i+ 51 Lol) G (F
3,lge 5l ploaS (f

Jobo ceasl 0ad 3155 30 Y1 520 38 (1= 1y0egD) ol 3T 5 Conol alesia T D Jobdh ke asiS 58 —FF
Tl A5 M=V 51y oo o (el 05
Yar ()
FaY (¥
OYY (Y
DAY (F

3 ablyS oo sl Cae s Sus S £ g (Cude 5o 33 L) 5100339 9 S wed SIS S G uls (o3 -FR
Sy a4 @i by (4l £ 351> saueo S L (339 Egeme) £ 5o (39 & (5 ymmme y03 ) @ ) S
! ez aiy 3F a5 3 )90 (] 50 bl hseS yoannn Jlo (9,
ol a5 - o ol ales G ()
| Cs = 2 ol Alis S (Y
ol S Gl g Sl S0l 0 o8Il (g5 )0 (T
255 Jo 1) el Blgi o0 (69958 3l ez (slabex aiz oy o (F

3 SSplas oud 0ol b sl & .adbn is )8 ) slades s S P(x)=a, x" +ocFax+a, aS 8 -FF
(i G 17 Slas] glados Wi ol po plai b oS (5 ,8) Yol Cuwys P(b) 3590 50 pj sloe,ly
0,5 dlne W p Jos M g 2o Jos 0 Ly P(D) plg o0 (A
AL S O(n) Wilgh o S w0 P(b) (O)
el S joli 3590 90 po (Y ol S )3 3)34 43 o ()
] o 30 () 9 o jals () (F ] s )3l () 9 Sy (A (Y

S (28 X < Xy F Xy el BT pp o131 4 51 ool 0 93 ALIS 1) Xy ey X ALSS -FY
99 Ayl jetivn ool & 0Bl g 45 o1yl Cawdds 500 1y Ay eyt WIS 25 ow S )3 Job pables oo
Sl (2 By B 093 WIS g 0 S Jgb plp Al ] e oo Ry S8 p ) A g
LGS (Ha A 5 73553 Jsb 5 5090 WSS ) 0 i Sy3 Jsb plp wwi e L) 5 L)
Yl i jo gy adaly plas S L Ay A
A(\.n)=L(O,n) O
A().n) = max, (L(\.i)+ L(i.n) =) (¥
A(\,n) = max, (L(\,i)+ L(i,n)) (¢
3)lse 5 Sagea (F



) amiuo 859A OTY$) oS = (IT) SleMb! 5 590bd pwiiges

Il a8 ol 51 e (0 5ioliss dlimo (gl 0 10 (o 530 45 0210 5100559 BIF SO AS (53
oS (o0 03l 1§ ks 598!

33 eiliee Gy ) Joolo GIS isd Cude (Kod U g o0 2o X cailin ko 208 S L ) Loy 39 aed
&02) yon (311 Jgbo oaiS g0 dnilina 13t ol) 408 51 yamnn (2 FoligS 1 yaunSal o8I 31 soliid b Gy
B3 o0 )55 (o295 Llped g e oo Xy pd L Slass glda |y (aann s (59

Tl Gy 3590 oIS o 59801 (29,5 3590 59

el G oSl s (o ioligS oo s ()

ol G oS 5l s 0 506 Jgbo ¥ 25T (Y

el G 3t S 5l jaus o yioligS Jobo ol F 2STas (Y

el G a1y S 5l s oo j30ligS Jobo 1l VYA BBl 020,080l g5 a5 55 Jlie 3,5 oles oo (F
flml plas (guadojle £90 wad J @ 1l Lo JU 9 090 axy0 aloleo ) diged 30y

X = c—b+sqrt(b' —F*a*c)/vY*a -

> b Al e 1) glhlew 5 el Oledbl (UL jo U aldl ol Wl )l pliwslen S 0 -0
WS ol 1y o 51 slasgexe )

&2y Nes - (glazsls ()

2 5oz - (5 Slos (¥

&3 5as pod - (53,Sas (¥

&3 8os ot - (53 Shos 1 (F

el (OCP) dias - 51 fol [l s i plas

gy mSale wilsn b OIS S ;8 ()

gl &yl 5 eslinal 53l b aullsy (g by (¥

a8 il mtse Lasl )y e jglitanca § 55 sladasly wuls LIS S (Y

il ks O (3 (gl a5 0l g 99 o3l (e il il adlie S (F

$olaro gl Jold sliwo pls as Je—are Yo—axo (Unified Process) as,Lss aiulys 5 56 plas 5
59 00 ol | (Executable Architectural Baseline)

(Inception) ;L& (A

(Transition) ! (¥

(Elaboration) _L.a& (¥

(Construction) L. (f

3308 o0 51,8 oolaiul 990 (Use Cases) o )15 3,190 (g v Grwosi' 5l UML jlagei plos

Sadlad jlages ()

il asle (¥

A jlagai (¥

adlio Hlaged (f

-fA

-F4

-0

-&Y



1 amio 859A OTY$) oS = (IT) SleMb! 5 590bd pwiiges

T30 g0 oolaiul (g0 Shas g guin;li Baoy sy 25 AU 1Rl gulld Joae plas o
<action> the <result> <by/for/of /to> a(n) <object>
FDD (
RUP (v
DSDM (r
Scrum (f
&)L ey ooy bwgio 5 215 989 U loj bawgio Simo Ll cud iy MTTR g MTTF a5 (5,8
Tl e 38 3,90 plaS pguas (ul 53 .00Bb Hl38le 5 G sl (1>
ol s MTTR & 2 (Reliability) slazel culils s ()
il ol MTTF & o, (Availability) sog oo yws o jLas (Y
ol ol MTTR s MTTF 4 o3l G & (Reliability) sleze! colls Laa (Y
il b= MTTR s MTTEF 4 o5luil G o (Availability) cog oyaws 50 jlae (F
s FDMA L TDMA wiile JUIS coll amass gl SS9y Slasiin j1 950 plas

39 4 olaisl ool £ 5 (Y ol b O

@55 a3l &4 o) G (F R e

(n=1c0) 3¢ s L Slotted Aloha 1G9y 25,45 .0 8 )i )0 1) YooMbps Cas pus U o o buxe
foaw! plas 09 o sla Jlu,l Slowi IS & 3940 s Jlu )l Slaai G .ol Yo Mbps  pl p lauses (0! 50
0,00 ()

o oA (¥

o) (¥

o,¥ (f

o3l 50 akw e Pyl S lbewsae N 8y Jed 545 N Uslotted aloha g 25,35 lwgic
i 00ilo b L3y 4 diws Jluyl Jlis! a5 J> 0 digd Bio Jld bog I cowi 51 .ol Sl
fomwl plas’ s (throughput) g 289,05 0SS

-oy

-oFf

-08

~OF

-8y



o of Wl Qgﬂ}TMQLﬁ o) g S g0

WY axio 859A OTY$) oS = (IT) SleMb! 5 590bd pwiiges

diyld 51,5 RY 9 RY 39, 90 B g A v yno 000w 3 o B & ol V000 3161 LIP sladcu A Ljme —8A
Sl S )3 (1) 0,138 plas .cuwl cull MTU =1F00 glls gyl o S a5
il oo o2 4 0,)Lgd |y aSi RY g S 0 4S5 1) azus RV IPVE o ()
Dol plil B )5 wilgi g0 Jadd il 0,090 Jos Jg oS 0 a5 1) aw RYVIIPVE 0 (0
e dale il 3590 9 o L 350 (Y el falé o 3590 g przne Ll 550 ()
ol Bale g all 590 93,0 (F ol azs o g Al 550 93,0 (F

0 lo 00 455 1) 4l IS5 5l Jol5 haegd jig) 0 Il plas jo0 -0%
(Distance Vector) alob o, ;0 g o)l 0 a1, Jals oledb! (Link State) S s> o ()

s 4395 il

@55l (Link State) il cdl> 0 Jg 3,1 e 45 1, JalS” Sledb! (Distance Vector) alols o, s (Y
Sy)ls 0 a5 1) el Sledb! (Distance Vector) alsls Jls 4o 5 (Link State) <CJ cdl> o (7
315 goi a5 1, Jals” wledb! (Distance Vector) alsls s, ;0 4 (Link State) S cdl> ;o (F

U yig) a5 S g 0,08 o Slae gy G 5l g wileud ST Cglaie (Cuwld) (bijae 99 HI TCP conli 9o -7+
Sy96 8 s bgipe KL 53 jigy o8 i) ul Cuawyd 35150 plaS 0108 o STHdl 4 oo L1 R Wb sl
(Sl 00 0015 LES 35 59

R/Y e R/Y~ R/Y
Agut Aout ‘ Aout
AT
Ain R/Y Ain R/Y Ain R/Y
a b ¢ d
7 R/Y 4
z'oul
Ain  R/Y Ma  R/Y
e f

Al ALl gy Bl g aall yiy) 5 o5 Sledlbl g1y bime 239 (@
Sl AU gy Bl g bl iy 5l el Cledlbl g1ls gl 35 (b
Wbl alse gy Bl g WAL g, I Jol LMl g1yl Lo lpae (34 (€
bl oaloe gy Pl g Wil g, 5l Jel Sledll gyl gl (S5g (d
Al e gy Bl g ol axils AT T 550 55 apbyae (3 (€
bl Al yig) 8l g adl axils AT W15 a0 0 bobime a3 (F
fgdsas)g(r €gdgaslge ()

facgb slse(F €4Cabolea(r



W amio 859A OTY$) oS = (IT) SleMb! 5 590bd pwiiges

ey pio Jlo 9 Jgo!

TS oo Cadlad pinnw 00 33 plas LJB 10 (gudgi i )0 o —F)

S bele o (g bl (Y el = slazxl (

solazsl . 5,4l (F S 7S el - Sleda! (Y
OWPUCTSPTY S e FORRPRTJOUIPSSRIE A |

lae (F 135S ting (Y sauma (Y sele! ()
Sl onwy ks U39y (ylojls (939 S 9 GLG 1 bl Glo al> yo plas j3 —FY

AL (Y Jsd (4

) S acdy) (58 JSE (¥

« o 'Lo.uul 1 aslgr golaai B 0 (gWism 21yb ogad jl eolaiiul L Lol (il g0 plaS o -FF
FallS oo Cadlad lojle Aligy Co

adle (F &lad > (¥ i (¥ sl S g0l ()
Tl O a5l gualS 515! 70
7 emee - Sl - laolas (¥ 2l s - (20 pena - CILS ()
Sl s = el - laslas (F 2l s - Laraadly - acolad (Y
fanal il JloS (sl lojls 5309 IS oheol s € Jlad 3 gy pais ool 31 ooliiunl 4y 3l ko g g aBDAE>  —$F
sy g Blad e 0 (V Jor & cani ()
S>g5 oliu g ool K3 5l snlazd! (F 35 B, Cute g 05 S5 (Y
Tl 6ig8s i jy Jlojlu Jls b g o908 SSE Dgame [0S dlaw> j0 PV
sl oS (¥ 58 — o ()
ack - ol (F oligS — oL (¥
f 8 g0 0 1) plojle g Jad JURE1S y90 (5513 lagSl g sl o 0550 00590 plas @ 5k 51 01,81 —FA
2l Fa8,> (¥ Silusem, ()
&S s (F & pyaaal> (7
ol 5l 095 Aad hylby Gho jaliteds (LSS 45 wiiud waas i o Jlgie sLplS dudes o 5590 plas -#4
LS (g0 Canad
o ptuale (¥ acsst 2l (1
laasy, (F aled (¥
ol U9y (Faazray 3 35500 o alatly V-
aians (Y ‘_’..,,S_.., (\
Syl Sy ilajls Kin b 4y (F alasly g (T
(i (5 pido S pIAS 932 i i €9l 05 ) lgor 3 €0uliS Sy slaadi V)
6958 les - (53,8 e (¥ $98 Oles = (T 5 i ()
& S et - S (F el - (69,8 s (F



o of Wl Qgﬂ}TMQLﬁ o) g S g0

V¥ axie 859A OYYF) o5 = (IT) Sledbl 5)9bd cwaiye

Fal 518 Blojle 30 (wgiye 3 ey Blae 45 ol slalally St plas 51 gl

& sy (F G355 (T o (¥ &3k (A

il (8 o (Sl plas Sl (plojle g 0 LaCunlow § Olososad SlaaSd (55l @iy prmnds
o 5 (Y e ()

&y alodail (F lajle (21 (Y

ol ey 0 LS £ plAS 952w i g8 ) e Sloasr g Kbz ge JpS g o i
| W [P P

s - Ghol (7 bl - el ()

ey - Gl (F bl - (glety (¥

Cadiamd puadi Bl 33 Cooglie YO £ plaS 935 «puai (EWSET 51 i )50 g LS LG 1wy
Slajlo - 53,8 (¥ G- 220

il - glejla (F S92 - Slejlu (Y

sl 4igSs JSA 09 g plag! Joou o (1,01 S 53

S35 = oL (T S35 - 5 ()

L,_:)Lii.r-..)Lg(Y‘ 61){.&:-,.5(\'

39400 T 10 (§ 5 il Jiho plaS 50 0igd (3 01> Sl i (g 551 il

gl (¥ & (Y

=55 s (f T Sl (F

] gy ad yis SO 1l 35 pad (slaladd 9 S5, Kb )8 50

#9000 = oy (¥ 9t = (o ()

$9,° - 93 (F o= e (7

faiimd oclosa! 3,515 plas 51,10 «AGILY Juo dab objgel (slogylojl

& 8k (Y =iy (

Sas 4 ng,.:..,o (f Sl LS (Y

FadsS o Caslbl gl 51 S Cugh Cyani Jai0 590 3,8 L 1) 095 a5 Wil Cawgd 11,500 a3 (D gai plas 50
<, les (Y bl ()

ey s (F Mo (¥

-vY

Al

-V¥

-Yo

-7

-Yy

-YA

-va

=Ne

:(Jole slopivcw (s 3o Ul NZPRIA OLC__IL" ‘_r‘»/).b Jrel) S pideo (AR gy A€ g0x0

o F={AB—>C,CD > E, DE - B} _at sl Siusly 4c5020 3 R(A,B,C,D,E) alaly 39,5 liijo b
03,0 s’ pl i el

YO

Y

Vo (Y

\Y (F

~-AY



10 axio 859A OYYF) o5 = (IT) Sledbl 5)9bd cwaiye

! plaS 33 ER jlogei U bl gladal, Joe —AY

A(ﬁ,a\.)B(g.b,) C(&,C‘.)R\(M,r\) Ry (a,,¢,,1) R‘.(%,r,.) R
A(ﬁ-a\') B(prr*a\«r\ ) C(&.C‘-.b\,l}) R,(a,,b,5) Ry (by,c\,1) (v
A(ﬁ»awb\) B(B,b,,c\,r\) C(&,C,,l“.) R, (w»rv) (v
A(a,,ay,b..r) B(b,,by,c..5)C(c.c) Ry(a,cy.1p) (f

Dy eyl ol dands Hb g Alide aad ol g )0 A5 WS HIR0 1) glojani; olRDgy8 SO AT
Al b ako,)ls Jgaar )0 (2515 aulS wals (238 ol 2al 20l wie)l8 5 dnds b Jgaa (Ld) sleusCul
FOFLY laoyled bl pols I 50 .0k ool G a8 On Update Cascade g Ondelete Cascade
Aanls SG 0 g pledl 1 F o ¥ el laco )5 5,10 auald olflg 58 Cu i .l 0al L pai 0010 oSGL 0 A g
oled Jae 8 o)led & wa

ax: Branch (BranchNo, BranchName, Tel, Address)

i ) S0 ,F Jaiie B asnd B g ¥ cand b laia)lS G igd ol b a5 42 4 1) Ol ygiws
(ol Cosly & oz 5l ey 55

295 ol SQL jeiws
a Insert into Branch values(S, " ¢old' . 021222324, 1,45")
b Update Staff set BranchNo = 5 where BranchNo =3
¢ Delete From Branch where BranchNo =4
d Update Staff set BranchNo = 5 where BranchNo = 4
e Delete From Branch where BranchNo =3

bedca (f bdace (v acebd (v abdce (



.}.’b)' ww)lf Q,n}TMQLw T fé«nﬁ)&w

V$ amieo 859A OTY$) oS = (IT) SleMb! 5 590bd pwiiges

gy a0 1y el 0luly -AF
o 5 node (NID, Name, Color, Description)

il 0 )5 b as b yo 0 9 K ipli oyled Lol node Jguz 50 092 a0 Sl

s Ju: edge (NID1, NID2, EdgeTvpe)
85 4 NIDI o)l U o )5 51 EdgeType g9 51 jlocga JU o5 3929 sins Lis Edge Jsoo 5 jaw ,»
st NID2 55l0 b
Tl o & 35 ploS 3 SQL sagz gy (o905 33

select distinet NID from node, edge where NID = edge.NID2 and not

|
Jslsazacen exists (select * from edge where edge.NID1 = NID)

select TI.NID from

(select count(NIDI) as ent, NID from node left outer join edge on

£33 9= 9wy | edge.NID1 = NID group by NID) TL (select count(NID2) as cnt, NID
from node left outer join edge on edge.NID2 = NID group by NID) T2
where TILNID = T2.NID and Tl.cnt<T2.cnt

2yl 5055 JU Ll iyl (g pm JU a5 and e ) (alee S o led ol (sez s ()
el ol (g3 4z | S o] (5395 470 45 a3 a | plbe S o)l ipsd (a2 g (F
el gl lagsng 5 a2 )3 5 2aS lap) (29,5 420 &5 wasa ) gleo ) o )lad ipgo sas o (F
s s ¥ g | celaay3® (F

Foawl 390 plof Jolao pj sladaly o Ol AAF Jlgw 30 00l 00l sGL wasei L -AD
(w830 yui Ry &1 Ry alal) oU pR (Ry) Ses)

nc,.mo\ (GE,.NID,=£,N|D\(%,.EdgcType:'T,-(PE,(Edgc))XPET(Edge)))

ol 0 )5 o] 1 Ty g5 b oS il a5 golaos ojbas ()

S e Jb K Blaxg oS subgailoS Ko Ty ol (25 Jb K Blax o5 olao 8 o)l (¥

Sy Jlax @ o) g aniS e Clys @ asle o F S5l Ty a5l 63950 Ju Ko Jilas a5 olao ) o lads (F
2,18 ey Jb

Ju S Bl g oF gl g wile of Koo Ty g5l (g5 JU e Jilis o5 plee 5 o )le (F
Sl dy g9 5l oz

slauly Jao 4 jlogel bad sy 930 plas Al JolS 3 Juadio g9 5 IS—A auly S1E-R jlogei )5 AP

ol yawln

S oo Wil W58 slacudgzge 4y ()5 IS plpe ) o Cudgrse ol S ()

S (g0 LGNy Cudgrsa 4 ()15 AlS lpie 4], W58 lacusgzge ol alS (Y

S oo BlE 55 8 slacudgzge 4],y alal (gla Fhg g i el dloul Allaz alal) oy Cudgrgs gl (F

ol ad3 b sncqonmun i) GulS g s0r Ssnmen glio) als’ Ll oS g g ol stz yogapa (F



VY axio 859A OYYF) o5 = (IT) Sledbl 5)9bd cwaiye

il y3 gtz 1B oy o geas )0 4l 35 plas

o adon o1 N (S) 2 ho(S) seadl anils S Cundy ;o glp g My hy laadlSe ali g0 sl ST (N
oS ool hy &b ;! A’ ot o

Jool, 558 s, ool wails (Admissible) Jod B A" semins o a3, a laadlSe sl 51 (Y
il salys 1) dings

25 e Joe (forward search) g el> ssmis 5| Ja s o)lsen (backward search) ¢, ie oz (¥

SIS o Jos g0l sezinn | guiS  Bles an > gl (Bidirectional) agw 99 sgmes (F

{ el Caw jd GRAPHPLAN g POP 3 a0l s 99 980 j0 4 35 plas

A akii ) aies og J> b6, Ailgs oo POP yoy4eb s ()

S o Ay ) IS (S (6l gy aaliys o)lgen POP 5, 40l (Y

A2 aaseis |y alies og Jo b6 ,.E wlgi 0o GRAPHLAN 3 a0l (Y

IS o adgi |y RIS s S (51,1 Ao aalip o lgen GRAPHLAN 35,400 (€

Yol oy (Greedy Best First search) aila o o st = J9l saxins (g (ogad )0 350 plas

A3 o e sl LB 8905 Cundg 4 [ e 45 |, (gpmmn b fai e 0 i )3 35290 e )T ()

W Ay o) w8 salazul (consistent heuristic) )5l o 52 &b 51 &5 550,90 (¥

sl g2 Gae PS> >y a3 Djso 4 By Gl ('l 0)ga il (T

ol JelS gy gy Su gy ool (F

{ s s y3 Skolemization Jos ploxil ogas )5 5590 plas

YX(FY(P(x) A =Q(X.y)) v 32(Q(z.x))
VX(P(x) A =Q(x. K (x)) v Q(F.(x).Xx)) @

IX(VY(P(x) A =Q(x,¥)) v I2(Q(z,X))
Yy (P(¢,) A=Q(c,,y)) v Qlcy.c,)

IxVy P(x,y) "
(
Yy P(K(y).y)

Ix(P(x) AQ(x.A)) ’
P(c,) AQ(er A)

b (satisfiable) pauls,l (¢, € Py) © ke 10080 glo)l ¥ alaie 30 Ojle 90 Gy 3 Oy a5 29
Yol S y3 0590 pluas

ol 3L (Gy = —y) &)l O

ol il )| () © —0y) ©jle (Y

dined s By 5 @) slacle (F

s e (G98 4% S daw o (F

-AY

~AA

~-A

-9q.



.}."’.u)' ww)lf Q,n}TMQU T fé«nﬁ)&w

VA axieo 859A OTY$) oS = (IT) SleMb! 5 590bd pwiiges

oy 93 3 .05b 0 pid G Bun o) & Slual & alowd (gl Kty prns 9z T3 50 S5 p0 aS (28 AT
Joed BB laadlso U oSy hy il (58 canl i aij 8 0’ aS (558b & Wiyld 18 e (0l 535 2 1 g
3 Gty a3 38 0,5 8 ol 45 ASL U g g J(consistent) I 3le glaadlss AU S by (admissible)
Jol> 2 2L hy g hy alg 51 2 ge 5l e ia By o 6 @lgi JS1ap0 0 (LS 1) 08 T U aly ) 0 )8

§ ] garmee Lol 1 3530 pluS (igs
fi(n)<fi(n") (v fi(n) < f,(G) O
Aiiad peono ¥ g | slaan ;5 (F fo(n) < f(n") (v

c.al; u,_._n_L: 3 YL &Lﬁ\); "““‘5""6‘ b9 U‘!‘ )| salazul 6‘)‘3 Wb J}J G)L o U‘"L:' ULel; a5 S, @

el ) )15 )
L sl hey ol el iBls il ) )0 i &5 G830 plnil ) (25> aties o el ST(Y
s nilin Sl 0 20
a8l 5 5l ol (sMings oo gt el w9 oy g 0l b g S 5 S 51 (Y
A2 i 1y B9y ool Jawgd sad Sl il Wilgi o0 05 8 55,8 sallive S 5 i (F
Wbl il JLo ade ¥ @ 510 0310 2 810,10 0959 LSS Ao & g (process) o5l ¥ odinw jo -AF
ol G j0 090 plos
B o Ty Cant 'yl piamana (5O lz> (1
B F ) Camy '3 s ! 50 Sl SCaa (Y
A8 o ) Camayt e Gl 50 ozn (V
Bl Ky mulie Cuilez 0 s g Caupp oolo 7, (F
(Shortest Job First) « o) oy 68 = Job o ;981 51 a5 o 10 0l 00l slaojls 3 (glp HUakl o) bawgis -0
flamw] @laS (pad oo o0laiuwl Jalh aadd

cpu jloolazwl 5,90 o | 3959 lej | o3lo

Iy Y P,

w Y P,

A o P,

¥ & P

Vo \ Py
Vo, 8 (Y Vo ¥ ()
YAY (F VY YO (Y

fuub o Jals (page fault freguency) axie ai Wilf @ s plas o bole piaw S j0 47
Dad S Ao olail ()
3L cup-bound ojls ,; (Y
b 10-bound ojls ,, (¥

Sgh i ojlop ;3 lagl )l og ome (F



W amio 859A OTY$) oS = (IT) SleMb! 5 590bd pwiiges

ol pudles 0310 p i Culyd o py s sl Y

main()
{
for(i=Vii<¥Fii++)
fork();
H
V¢ (F A (Y F (Y v
il IS ady 31 Jole g o3l gl ol Jole  —QA
§jlodly j3 (Solu (¥ S50 SO
10 5 G315l g ol (F Slbls)l ple; rals (¥

Sgmds g0 AT 21 (51 glo 31 (HRRN) «gunly (o) m o = (3 i = (g (gl pd wiiilo) po 49
waiting time

CPUBrustTime '~ cwiiat s

Py—as 33 330 plaS (Shortest Job First) «ploj - oo a8 = Job sludd yof wiiilo) b dunlin 53 onisly

Gl p3 Jeus s w ol Faxils all axlls 1) Ratio =

Sl .y C.u'.g obj hw,—o

CPU ;l ozt o Lo}
ojlay | 9959 oo 2 {”U ’
(CPU Burst time)
P, o A
P, \ 3
P, Y 5
P Y ¥

el SJIF 55, pl HRRN 5y, el ole; Jawga ()
ol SJF g, 5! 2eS HRRN g, Uil olej Jasgzae (Y
il SIF 2, 5! 22 HRRN 5y, ezl ole; awgza (Y
i danile LB HRRN 2, sl e Jassgza (F
s oo 70 050 O ylas plas’ Ve
A 343 &y pgae dalip 1)l w3l S slai ()
S e oolizu! 5 mis heap glai 5l wjlop SO glag (Y
S o ool LSS ol (slad jlisjle p S slag (Y
A5 e oolatul e ity S gl S5 slog (F



o f @nm)lf Qy}TMQ«gM -9 meﬁ)M

¢ Axdo 859A (WYY#) o5 = (IT) oledb! ,.5)’L'J (W0




