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Theclimate is expected to increasingly shape and ( ll) ----------by cities. In a v icious circ lc. 
climate change will increase energy demand for air condiiioni ng in cities. ( 12) ---------- v i II 
addto greenhouse gas emissions. II could also raise remperutures in urban areas (I 3) ---------- 
2-6 °C. "Heat. pollution, smog and ground-level ozone [from cities] affect surrounding areas. 
reducing agricultural yields. increasing health risks and (l 4) ---------- tornadoes and 
thunderstorms. ( 15) ----------on urban water supplies are expected to be dramatic." the report 
says. Cities like New Delhi. in the drier areas. wil] he hit particularly hard. 
H- I) be shaped 2) shaped 3) is shaped 4) he slwpin~ 
12- l)wherethcy ])the\ .1)thm 4)\\hich 
13- l)highup 2)b~ · 3)for ..J)at 
14- lj to produce 2)andprodu..:~· .l)andprnducing. -l l which produccs 
15- 1) The impacts of climate change .::'.) The cl imate change impact 

3) The impact changes in climate 4) The change in di male impact 

Part B: Cloze Test 
Directions: Read the following passage ntu! decide wl1icll choice ( 1 ), (2), (3), or t-t) best lits 
ea~h s •nee. Then mark tile correct choice on your answer sheet. 

1- Yetlife is not literature, nor is literature life; the two are-------. 
I) consistent 2) distinct 3) temporary 4) adequate 

2 ... The hurricane would riot have.had such a/an -..,.,..,.-.,.-- .. effect on the coastal village had 
the storm surge not arrived during an abnormally high tide. 
I) devastating 2) ultimate 3) calculating 4) obligatory 

3- Federfca expressed doubt about the existence of true altruism, claiming that no one 
makes a ------- without expecting to receive something in return in one form or 
another. 
I) facility 2) hypothesis 3) premise 4) sacrifice 

4- As a supporter of the value of free trade, Bennett was often called upon to give 
speeches around the world ---------- the virtues of unencumbered commerce. 
I) monitoring 2) purchasing 3) praising 4) exchanging 

5- The efforts to revive the local economy after the departure of the town's largest 
employer were eased by the construction of a new arts center that would infuse the 
community with much-needed ----------. 
I). revenue 2) scheme . . . J) schedule 4) survival 

6-Eagerly advocating rehabilitation , Gena has always believed that individuals who have 
been imprisoned deserve the opportunity to return to society as--------- citizens. 
I) voluntary 2) crucial 3) productive 4) internal 

7-With -----"'-"'-· approval, the parliament accepted the new law that would prohibit 
companies from discriminating according to race in their hiring practices. 
I) intrinsic 2) fanatical J) sporadic 4) unanimous 

8- Many medical researchers now believe that there is such a thing as being too clean. 
The "hygiene hypothesis" suggests that excessively sanitary conditions can ----------- a 
person's resistance to disease. 
I) initiate 2) diminish 3) abandon 4) undertake 

9- One popular misconception is that these subsidies produce lower food prices, and so 
arc a . . -~----·---to. consumers. This analysis ignores the fact that consumers are 
also paying for these subsidies through taxes. 
I) transfer 2) device } ) boon -I) status 

10-As one of the most popular writers of the 20th century, Jack Kerouac authored several 
books that------.: to ~1 wide varierv of readers. 
I) appeal 2) attribute 31 appear ..J) dex ore 

Part A: Vocabulary 
Directions: Choose the word or piimse (I). (2), (3), or (4) that best completes each 
sentence. Then mark the correct choice on your answer sheet. 
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- 
18~ According to the passage, efficient search algorithms can promote green computing by 

1) reducing energy consumption. 
2) eliminating the need for processing resources. 
3) enhancing the recyclability of software products. 
4) abolishing the use of bio-hazardous materials. 

17- What is said about green computing? 
1) It has been adopted by major IT corporations. 
2) It tends to increase the costs associated with computing. 
3) It highlights the importance of energy efficiency. 
4) It will adversely affect the advancement of computing. 

16- The passage is mainly about: 
l ) Google's hazards for the environment. 
2) reducing the negative impact of computing on the environment. 
3) increasing the energy efficiency of search algorithms. 
4) the pros and cons of using cost-effective strategies in IT environments. 

Passage 1: 
Green Computing refers to environmentally sustainable computing or IT. In the article 
Harnessing Green IT: Principles and Practices, San Murugesan defines the field of green 
computing as "the study and practice of designing, manufacturing, using, and disposing of 
computers, servers, and associated subsystems - such as monitors, printers, storage devices, 
and networking and communications systems - efficiently and effectively with minimal or no 
impact on the environment." The goals of green computing are similar to green chemistry; 
reduce the use of hazardous materials, maximize energy efficiency during the product's 
lifetime, and promote the recyclability or biodegradability of defunct products and factory 
waste. Many corporate IT departments have Green Computing initiatives to reduce the 
environmental impacts of their IT operations. 
Research continues into key areas such as making the use of computers as energy-efficient as 
possible, and designing algorithms and systems for efficiency-related computer technologies. 
The efficiency of algorithms has an impact on the amount of computer resources required for 
any given computing function and there are many efficiency trade-offs in writing programs. 
Algorithm changes, such as switching from a slow (e.g. linear) search algorithm to a fast (e.g. 
hashed or indexed) search algorithm can reduce resource usage for a given task from 
substantial to close to zero. A study by a physicist at Harvard estimated that the average 
Google search released 7 grams of C02• However. Google disputes this figure. arguing instead 
that a typical search produces only 0.2 grams of C02. 

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

PART C: Reading Comprehension 
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23- Compared to VoIP, traditional phones are generally 
1) preferable where power failures are common. 
2) superior as to the voice quality provided. 
3) more cost-effective. 
4) more convenient where ease of use is essential. 

22- What is said about VoIP? 
1) Interoperability between different providers is guaranteed. 
2) It is more reliable than traditional phones. 
3) It generally requires the use of a·-PC. 
4) Not all providers provide an emergency service. 

21- Which of the following is the best title for this passage? 
I) "Capabilities and Limitations of VoIP" 
2) "Creation and Demise oflntemet Telephony" 
3) "Internet Protocols and their V crsatility" 
4) "Reliable Internet Services" 

Passage 2: 
Internet telephony is a common communications service made possible by the creation of the 
Internet. VoIP stands for Voice-over-Internet Protocol, referring to the protocol that underlies 
aJJ such communication. The idea began in the early 1990s with walkie-talkie-like voice · 
applications for personal computers. In recent years, many VoIP systems have become as easy 
to use and as convenient as a normal telephone. The benefit is that. as the Internet carries the 
voice traffic, VoIP can be free or cost much less than a traditional telephone call, especially 
over long distances and especially for those with always-on Internet connections such as cable 
or ADSL. VoIP is maturing into a competitive alternative to traditional telephone service . 
Interoperability between different providers has improved, and the ability to call or receive a 
call from a traditional telephone is available. Simple, inexpensive VoIP network adapters arc 
available that eliminate the need for a personal computer. 
Voice quality can .still vary from call to call, but is often equal to and can even exceed that of 
traditional calls. Remaining problems for VoIP include emergency telephone number dialing 
and reliability. Currently, a few VoIP providers provide an emergency service, but it is not 
universally available. Traditional phones arc line-powered and operate during a power failure; 
VoIP does not do so without a backup power source for the phone equipment and the Internet 
access devices. 

. ~ 

20- According to the passage, results of research related to green computing 
1) may be challenged. 
2) are usually ignored by the industry. 
3) are seldom verified by search engines. 
4) may be misused. 

19- It can be inferred from the passage that 
1) all hardware devices are dangerous to the environment. 
2) out-of-use computers may pollute the environment. 
3) due to its nonphysical nature, software cannot affect the environment. 
4) C02 is the most hazardous material associated with computing. 
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28. In hardware refactoring, 
1) hardware components are reprogrammed. 
2) existing HDL code is modified. 
3) hardware devices are decomposed. 
4) IlDL code is written from scratch. 

27- Code refactoring's ultimate aim is to improve 
1) the hardware/software co-design anomalies of the code. 
2) the maintainability and extensibility of the code. 
3) the platform dependencies of the system. 
4) the user-friendliness and efficiency of the system. 

26- Code refactortngtypically 
1 jpreserves the structure of the code. 
2) cleans the code of viruses and other malware. 
3) enriches the behavior of the code. 
4) improves the intelligibility of the code. 

Passage 3: 
Code refactoring is a "disciplined technique for restructuring an existing body of code, altering 
its internal structure without changing its external behavior", undertaken in order to improve 
some of the non-functional attributes of the software. Advantages include improved code 
readability and reduced complexity to improve the maintainability of the source code, as well 
as a more expressive internal architecture (or object model) to improve extensibility. 
Refactoring is usually motivated by noticing a "code smell". For example, the method at hand 
may be very long, or it may be a near duplicate of another nearby method. Once recognized, 
such problems can be addressed by refactoring the source code. or transforming it into a new 
form that behaves the same as before but that no longer "smells". For a long routine, one or 
more smaller subroutines can be extracted: or for duplicate routines, the duplication can be 
removed and replaced with one shared function. 
While the term tetsctoring origina11y referred exclusively to refactoring of software code, in 
recent years, code written in hardware description languages (HDLs) has also been refactored. 
The term hardware refactoring is used as a shorthand term for refactoring of code in hardware 
description languages. Since HDLs are not considered to be programming languages by most 
hardware engineers, hardware refactoring is to be considered a separate field from traditional 
code refactoring. 

25- It can be inferred from the passage that in the future, 
1) VoIP will replace traditional phones in all areas and applications. 
2) Internet telephony will continue to prosper. 
3) VoIP will only be used by ADSL users. 
4) the Internet will mainly be used for carrying voice traffic. 

24- VoIP users 
1) may not get the same voice quality all the time. 
2) may only make long-distance calls. 
3) cannot call traditionalphones. 
4) have to use walkie-talkie-like devices. 
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30- It can be inferred from the passage that 
1) code refactoring and hardware refactoring are likely to be performed in tandem -. 
2) code refactoring will ultimately replace software testing. 
3) code refactoring affects most of the non-functional aspects of the system. 
4) code refactoring is most probably performed by programmers. 

29- Which of the following is more likely to be considered as code refactoring? 
I) Simplifying a complex routine in the code. 
2) Modifying the codeto support a new user interface. 
3) Adding a new functionality to the system. 
4) Adding a new type of system user to the list of users. 
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.,:r.l jl ~ /' ..S.JJ .r. Pop~ .J Push /' J.;S ,_,,;.} ~:; Y. ..Lt>ly .;l...li. "'-"; ~..i-" _,.:51..t.> (Lo.,Ji jl ..f"'l_,.>J.:: 

,;;Jb ~..i-" ..l>-IJ \ ~ .J) 
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f(x,y)=x+\+(ymodr) n 
f(x,y)=x+(ymod'!') rr 

f(x,y)=(x+y+\)modr <r 
f(x,y)=(x+y)modr ('f S/Bf L 

..,....L....:> I.Ji .i:.....,.. t-!li "''~ . ..:.......! ~'~ {w = xoy Ix=\* ,y = \*} LS.:i'J-' 4 )!.) ~ ~l.b.o ~.J,.. ~La -~'f 

~ .:i,..:,is" 

.-L).:i ~) r.,j .::..),..... ~ IJ ba Lt ab t, .o {a , b} jl i.s!-i.,,.~J <' 
. .:-..11!'.~j ~I J.:i 1.ii.b .:il..i.U 4. iAa o.ll.ui .o {a , b} ) i.s!-IA.~; ('I' 

... i.;;b ce..:::.; r..) .:;., ;,_..,, 4-! I; bah , aha .o {a , b} ;I i.s!-1.ii.~J (r 
.~)o.l O.:...:.; .r..) .:...;,..... ~I; ba ~,ab~ .o {a , b} jl ~I.ii.~; ('f 

~L::- .. rd .;IA~} jl ~rl..lS • .;:......I Jl .,sl-..:....!5 ..sl:- jl ~ i)L...~ Jl...:>-1 ""!A ..s~I) ..s ..:r..' ._.P} ~ 
.J..;S ":"'\.>,.:.;I IJ ~} L_-!~ ~) _,.;,.f ly.-1 ~~ ~J~I 'f _,.h... ..S ..:-..I _;W.: )l..u..; 

8(JgT n) ('f 8(/ii) ('r 6(n) ('f B(lgn) (' 

MINIMUM(A, n) 
1 min+- -oo 
2 for i +- 1 to n 
3 do if min > Afi) 
4 then miT1 +- Ali) 

@youseficlass
021-88922915

Page 11

youseficlass



f"' . I 

0 - .. -.u- 01 ~--··- l 

c - .. 

XOR<" 
l\AND <r 

AND <"f 

,..i;..:,4cs" ~~,.., • ._JS..:. J.l .:i~,.., ..siA...S ,.4 ~·.;;_,1 o.l ,S ..sjl.....o.>4 I;~ t!U pl..U .,,'-!,J ~ -t:JA 

XNOR n 

. ..:;.....,t ..;.,~ )'!.j t:.ri ~ ~ . .:.,~ )~ Jwt 4 L = [xy : x,y e (a, b] *} w~-!j -tJV 

l:x=y, Jl:x:;t;y, llI:x=yR, IV:.~J'!lry....9,_,.,..>l.uj'4x...;,_,.,..:i1.Mi" 

(c,,;.....,f ~ i:.ii .)Jt° ;..l ~':J i01...S 

.,;__,p, Iv '111 4 '~ ..:_,;:...) JA:.....o II 'I ._slA~.:i,..>.::><...c LL I' 
. ..:........,..; 1ll 4, .:..........1 .:_;....) J.i:..-.. IV, II. I ..sl.11>~.:i,~ 4 L er 
-~ 1 L, ..;.._,!.:_;....,;'~IV, 111 . II 151.1!>~.:i,.J..:>\..o 4 l ci 

. .:.......I..:.,.::... jl j.4:.-o ~.:1,..1.:>t.o J~ y: 4 L c'f 

. .i....::.4 L.I' UL'!" o..l.i,r..~ .;S .:).:i .;,~'.st~ ._sl;L,~·I (l' . .i....::.4 L, nLr o..i.i,r:~ .;S .:i}.:i ,:)~' .s'~ .stL.,-1 (\ 

.~4 L, UL, ~..i;.r.~ .u .:i}:i .:.~, ..s!~ .sliLo_,;t ('f .~4 L1 nLr o..i.iJ'!.~ . .u ,:,),:, ..ip., .sl...::...::.,. .slilo9"' (r 

~.;;....I .;;....J.>li ~i .:.;"° ;.:. )'!.j .;:..~ jl ~ ,.1..>S . ..i.ilo~ ..Al_~ )'U J.:. L,.., L,., L1 15U.i:,:4j -t:i~ 

L1 =fro* Im= x and xe ~*} 

L,. = {mmRmmR I roe (L+ L)*} 

L,.. = {m I m = xy , x, y e L * , c....il x jl 1.51~ J J'U y} 

('f 
B~aan:e 
S-')a B 

S·-7aaBla 
aB -')a a BI e 

S-4aaB 
('f 

aB ~a a a BI E 

aB~a S I e 

ll.)~:J~ ~"' lAJ"'l:J fl..U Ja...i,_;- .151~ 1.5ul.o~I &.,;)'!.~ w\.ij -M;:, 

S~aBaalae 
n 
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-~ 01 

('I" (f ,.·: £,. · -, q_~, 
lr~ti'. .s, 

10 :• 

_.. 00 
.. ~.:: ° 

-. ~-=.J .. 11 :.; .. 

(\ 

00 K= 0. 10 10 
·-~ ·= o_ - / ··.\.,_ 

·~:. :~-- .. - K = 1 ·:::~~)": 00 
.1' .•.. - ----· ·-· ... 

• ~-: : .. _ I,,.. '·-:a'<'+ . ··~ ~ .... \,~ .t:~-- ····.t -t-~ .. \0 
"o-··-:-::~ -~ K -- 1 7.·.:~·~'*·- <, .. ,. \ i \ .- --- ..... ·-- . ., \ 

11 i.· -:~~· 01 I 
\ f '• ··--l< = o·-···· I ... 

(1 

~. 
"/ ·. 

11/ 
~- 

. ·If,.. . .. , .. :. Ir ,':' 1 
.. ~o 

Ir~.. . 1 ... 

11 '- ·· ··· K = 0 ··· · _:;~ 01 

-···· ···---·- ·I> 
i 

CLK 

K·-- : 
A -· F, f----··'r----····-··-----~,,.. . 2 , , , -e 
B --·t_ j ! . 

i 
' i 

Q,f----··A 
-' B 

T 
r-----, I 0orJ 

: 
------··-- .. i> 

····--i~ 
r--··1 

Kl I 
A ···-f F1 t----· 
s-» I 

'····--·J 

, TA = r, =AB+ BK+ ABK .:..J,.., 41 T8 , TA Y-.:ili.o ·~.i 1.Jloj"" ~,.; )'.lA ).) .,r1 -M 

< • .,;..,...,115,,),J'~K) ~.)~l.f"'t'r!:"";- .:.),..., ~ ~~l ..:.JL> )'.)~ ,.l,j~ ~~ T8 = r,. = :K+.A.B+AB 
Q\Q0 =AB 
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6 '';... .... ,\ 
. 6 : 
·• I ........ __ ' 

·- ... : ..•. 
- . 

.... .! 1 -·· .• · 2 ·-·: 5 ··+ •• \.--~· 1 .\(f :. 0 

s •··· ., 4 . 0 - .. ~ 2 

, .. 

3 7 

(I 
6 ,...-~::. 

( 1 ··~ 
•,, . I 

~ ..... ~. 
·r· 
. .i .. , 

.r: ••. "' 
i .: .c ~ ... .., 5 

.>- ... - , :_ -· 3 .....;· 5 
r" <. .' 

! 0 \___"'' 1 \_. ,,,.· ', ·-,. .. 

·· ...... - 

(,,... ·- -, 
I 0 \ 
\ / ....... _ . ./' ....... ,_ 

'·-··· •·· CP 

t.·[) .. ~K 

.. !······ B······ .J 

. .. ····>i 

A . J1 • c 

r r-·-----, ' 
~_J 

.I 

I 
A···'-- IJ 

B-·····-··-- ·-·---······ ··' i 
A·--~·····-··· .J 

\'..:-.1 '°'"'5' ·~....,, o.1.i)Lo..:. .:.JL> Jr.),_o; .~~ ooo ~,_,:> i.si~ .:.Jl> .11 ·r..i JU o.1.i)4...:i ;.) -r\ 

zr-, __ ... 
I 
I 
l 

z = n m(0,3,5,6, 7 ,8,11,13,14,15) ('I' 

z = f1m(0.1,3,5,6,7,8,ll,12,13,14,15) i:r 

z=Im(2,9) 1'f 

~.)m D :~lo..;.A.IJ) \'.:........11"1"'5' D , C .B .A ~IA~.)'J' ~ Y. Z(D,C,B,A) ~,_,;. ~fal.a.o ''J4!'J JU "'! o.;;)i ~ -f• 

.(.:.........! diiJI ~ 
z = Im(O, l ,3,5,6, 7 .s.: l,12,13,14,15) n 
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Y(a.b.c) = l:m(0,4)+d(3,5) n 
Y(a, b,c) =I m(O ,3,4,5) <" 

Y(a. b,c) = 2:m(0,4) er 
-~4 ~ ~L; ~ s;L.o.)~ .J.j\,;~ ).M ._:r-1 ('f 

jl .AND 15U.~ i.r?''.P ;J ~.)~ ;1_1.i o.)1.A;;,..,I .)J"' ..i.il_,Jc.s° ~j ~I"° ..;I~. i-1.l! ..sjL.ici.)4 1.51,r. ''J.d.-!'; ~ ;l..i..o -rf 
. .::......! o..i...:.. oJLi.:;...,I (3~State) ~' 6""' 15lA}~ 

J}4' Y=Ax+BX TB =B TA =B+AX <' 
._s4.. • Y = AX+ BX T 8 = B + X TA = ABX er 

~· Y=AX+B X T8 =B+AX TA =A Ber 
)}4 • y = AX+ Bx TB = A+ BX TA ::;: Ax ('f 

011 ~~ 01 
~ -. / 

~ 

~ 0/1 

1/1c8~8 

x/y = 1/0 

~Ii, T8 , TA ';''.:ii,; ~ 15J'·" .~W .;1_,.L, T ';''.)ti~~ I; ;I""" !)!I ,,fl . .i...:.l/.s" _#j ..:.Jb ;IJ,.U c.Sl)IJ ..s;l..\.o -rf 

~Jt" ~ .::.......1 ~~Lo ~I ~.::-..I i-1..l!Y i.P-lr> 
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. .>,_.::.LS" c"~I ~ ._\.4. 9- JSl..1.> ( \ 

.~,.:..s" I'~' j.:o,_,.A; J....c. r- ;.;;Sl..l.> <'i 

.~,.:..l.S"" l'~I ~ ~ r JSl..1.> (1' 

. .:.,.::..!$" l"~I .Y.,_,A; ~ i JS'..1.> ('f 

~ ..:.;~ c"Jj$ .~ y,.0 ~).>Booth...,:.,; 41 IJ (T J,o.s:... o~ ;J) B 'A~ o.> ..:;..~ '.> ..:;..4.~ ~t,>IS"' -Y.A 

.B=\ob\o\ooo; A ="oo\c"o\ ~.;;_.,I 

'\fooo (\ 

H At> o o ('i 

o..r1vro er 
)f'O..ooo (f 

Too o ..s,L> J;ZS ..1..>t, ~.1 -~44.S"' (microprogrammed) o~ i.SitJ"'°li J'!..i-!.J f:ti jl Jµ' ..t..>l' o..i..i jl.> _x ~. ;.> -fV 

'o o ~ J,:;.;J' 1.51A4o.l! rlo.i e.~ "',) , .::......ul ~ 'o o 4iJi jl ~ Y1' J.) Jr:s ~ J,b .tS c..wt J..a..-.ll;,:.:.....> .1!.J 
j~ .3 ;,... 41;.;(:.. ~ (nano-memory jl o.>~1) 15}1.Jo\bli y, _,;Li Ji'; jl oJl.A;...,,I 4 . .;;......,I o~ o.:>lA:.:....I ~ .;:.JU.. 

\7' ('i 

1.514.o.lS' ~.vi;,:;.....> J.> :~,.; ~~ j"~lS' l.)!.I IS"I~ 151.Cb..:;.~ ,,,1.1.U ,:Sl..1> .;~ts ~.I;.>~ ..J.a.-Jl;,:w..i.:. 

.~ .s'~ .l.i~ ...... ,. 

fC' 

isA.3~1..:..i c,SIAO~ . .:-ii ""-'S nK ~I .i..Wl> ~·<~A )'!.~l.l"'J.)i J..>I,) ~ 'r 4.o.lS' J,L> 4 }"~IS~ J.:i -H 

(~,i'-"° ..,.Jl.9 J,,) ..i.i~ i.J"J.)i) ~ 151~1> ' (o.l.!,i~ ;~.> ..,.Jli ;.3 is°~ ..:;.4-S o;~) ~.:;~ o.>lA:.:....I .3J,.. 

OVr _,.tS'l..t.> ~I.> ,jl) 4 .~ l.)";.>l .w, ..i.;~IS"I j$ 1.51......t! ,.> ! i.Slo..o.15 ~ . ..,.Jli ,,) ;.3 ..:;.IJ~.> . .,,,;,..::,4._r 

.r-~U"';.)i ..1..>I' OH(' 

4.o.lS' r or <r 
.r..~<J"';.)i ..1..>I, \1 A (1 

4-lS' rr ('f 

~~4~ ~ 110 15lA..,:.,;.) ;,... J.) u ;~ '°'.lS' -rt 
. ..:......1 I/O ..:..~ l'~l .;.,J .:.X}/::!.r memory mapped .;.,J ('1 

··· . .),.::.l.S"" ,,~1 .u;, J~ w~; 41/0 ..:..l::W- I'~' Interrupted 1/0 ..;.,J ;.> (r 
• ..i..;,_:. J.!4J 110 ol!;..,.,.) ,.:1 .J::-l ,.U:,S[;.. ...s:.;4 '.,) ~ • .&91> '1/0 .~~ ~ ..i..:..il,;.s" IAo.>I.) OMA ..;.,) ).) ('i 

1; ~ .s., i}S' .1/0 ol!::....J J Jl..oi rs'"' ;r. i.Sl.r. .)...:>' • ..i..; jbJ! 0.) .f J~ J:.1,,, ~ programmed l/O ..;,,; Cf 
. .!;!ITLS" ~L, 

~}'I . .:-.I Y..~l.l"'J.>i J.>I' A J.ol..!. A..o.15" i"' 5 .::......I Y-~l.l"'J.>i .>.>I' rn' isA.>l.l"'J.>i ~fj 151..Ai o.l.ijl.>_x. ~. J,;i -f-o 
:4 .;;.....,! r.tr. ..s ~ ~ o jl.l.il .~4 ..s '"4 r or J.oW. wl.tiJ <IJ,ijL> , .i...:.4 i:,,1.tiJ .i..l:JL> ~ Y.'~ r or ~ ~1 .t.Jiijl.> 
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':•· ~; C-..;.) )'!j 15lA~.,;! jl ~. r"l..U 

.~of;:. J' ;}" !; ._s,1,,;-u, <-::>Li ) <S;L.:,;,,,,;1 o.:il.A::....! J> o'; ,.:r..' (\ 

-~ ._.r ;:. ;Ji .r. 11 ,:;'-l.;>u> J!l;;.;I .b _r. J> .,!J ,.:r..1 (T 

-~,f ,:;)!i.r. '; ~l.r"'-! ~L; ~1,.:. ~ J> .1) ,.:r..1 (\" 

. .0~ .!;,-If~) ..:...ii~ J:, __..:. J> olJ ,.:r..1 ('f 

Signal (i){ 

cfi)= true; 
Wait(iH 

c ~i] =falsc; 
while(c[1-i]) do: 

i.)W ~.I,.; .fb J> olJ ~I J.> . .;:......,! ~.i_,.; ,.> '51)'! _;I~ ~U ...C.-.0 J> 151)'! i.SJl}lf_,.; J> olJ ~ J!j ~H$:.JI -V• 

~u jl n,.:> LS'x, Wait (i) ~Ii _;1~ ~u ~ .>m '51.l'I .. ~_i) iA . .:.~ .;1~ ~u .>;!, J4 ~~.s. ~t.S'° 

,s,_,.:i,,:, 15\.cb~ jl T J~ 4 <1.1.I} ~- ~ c . .:.-I ~.1) oJLo...:. i E {«, I} .s! .Wis" .;1,_;.1_,s IJ Signal (i) ~Ii i;il~ 

. .:.....I o..i...:. _x true ;l..U... 4 .s! .:.......I 

('I" (\" ('f 

s,socin F t; F t; F t; F t; t! t! t! ~ 

000 'iA 1A-1 r A 'iA+\ 
oo\ 'iA+I r A rA-1 TA 
o\o TB TB-I rB TB+\ 
o\\ TB+\ rB rB-1 rB 
'0 0 A+B A+B-1 A+B A+B+I 
\o\ A+B+I A+B A+B-1 A+B 
\\O A-B-1 A-B+I A-B+1 A-B 
' \ ' A-B A-B A-B A-B-1 

F 
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- 

J.) .~Li ~f.) j~ t~I 1.5ly, i;,l.j ~t; r(ll, lY. \~ ~ ~,i ~, o~ ~.);I,~~ Pr, P, ,P0 c.SlA~T_,.i .,!t -V' 

\r • A , 1' i.SIA~t,r ~ ..W 4-w 4 (Multilevel Feedback Queue)~~ .)J,_>jl./ ~ ,,;,J jl 11.)l.A;w..l ..:..J,..., 

~.)'J'! .i,,;.1,.> ~Li ~(Turnaround Time) t.o.~_i.,4 .:;.,.,:J Y. i:,ilo..i ~~.~IS'~ ,_J:.J_,,_; 0l.o..>, ~Li 

n ('f T"\;f'F' ('I" i'\,rr ('!' 'fo n 
~·· ;i ..:....W;.) (inverted page table) V"tMo ~ J'J~ o;4;.) Y-..i ~j! ~lo.\S' -VT 

.~,)LS" .}JblS" ~r.S...,.. ;.:.l 4! ~ \..)"),)' ~lfi -:iLoj J,J..:?" c_,; .:r..' n 
. .:._,.::.IS' 1) tSjl....o~~ ~ ~:r.,i "'1;jb o,;1..i.;1 ~I.)~~ J,J..:?" tY .J..I ('1' 

.~~IS' ~1_;;1 ;..,..:. ~.,pa;~ :.~.I J.tJ,) 41 (page fault)~~ ..,-!.'.r' ,) ... .i ~ J,J..:?" ~ ..:r..l ),) ('i 

• .:.,.::. 0 _r->'::i )o;:-i c..r. )I.> ~ J,J..:?" ~ ~4LS" ~ J,J..:?" t,; ~! tSl.r. ('f 

~.-. ·)~J,)~~1.5t.o.J..i..oo;4;.)~,;!i-l.JJ" -vr 
.J..i}.:. I; IA.o..:...-1 Lo.o..\.ijbJ? j1 ~ ..s.r.!;~ ..r..tt,; ~ ~ ~, ~ 4! ~ ,,sl.o.J.i..o (\ 

... ::. ... ) ).:.;,> )'! tS;:-s l,,S'!.l;lS" ;! ~ 4! ~ J.i.o <I.!~~~~ j.l.o (';' 

. .)}.:..:.~,Lo.~~ J.olS" i)Lo~ 0~' ~ 4! ~'~<I.!~ tSllbJ.Mi ;.:O <'" 
. .:......I ).:. ;,.> .r. ..s ~ _;Lo~ _;1 ~ ~ ~ J.i.o "< ~ ~ 41 ~ J.i.o <"' 
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b)t.....:i l)' b )lo..> jl Jr;... ~r.w .}bWl~J,.. ~.)) 

A~ Vf \f ll_.••'• Ju..;! .j~o ..t...;,_rs:.11 .VLSI .~ySJI ,sLaJl""J ;~tr ,s,i...... ~ ._ .. ,,~ ' 
l·A ~· If (ool• olt.o i.,, ·~.J,.t.JI ...-"!,»•.Si'- .... u J! .S~~j ._,L.~L") /;ii l"Y ..,.........;.;· <.l",J~ r 
,,., l·f If «o,s",;.- ._;.,,_ .U.,,,;...,,.t.JI .rl.iJ. .~.Y5-JI .su.,1 ..... 1 ~,:....... ,_;.,....,.........;.; U"'J;• : T 

..SJJ\i..; J .;,~ ·( _,!> .,:, i'.iJ 
J~ ..;j_,..i ..;...,.._ ~l.jl.. 

. .)~IS" c:'}l..,I ..::..s:..i..c. .),_;. t:~I clL:.lf.) ./I 

(oJ)~i"t..f 

r o.;lo..:. ~~~ 

~~ 
I\ \/HIT· 

- 

~ 

~ 

ln 
CD 
T- B or- 
lC) 

c0li 

~~l_,.;L> .. li 

~ l..Aol J.::ot.o 
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~..:......! .:;.1, ~ R, ..:...o,lio ;.::. (Pavr) i.}yo.o .b...~ 01~. R,. =' n • R, = \ Q ,;?;! _,.lit;.> 4 Y.j J.s:..:. ;I.Mi;.> -VV 

\f1f (\ 

n 
I 

r.n. ..n. 
! ~lt): &lt) \ 

(~} .n 
f 

• L lt>-):o 
I.. 

~ .:.;......,! r.oi ~ t = o + ~ J.,, ..ilw u~.7!' ._HI.A.a J.s:..:. ;l.,),o J"' - V'l 
I - - (\ 

'.:i 

' + -- ('I' 
\o 

' -- (i 
'fo 

' + -- ('f 
\~ 

..n. 
f 

~~I ~j! fl.l.S" B , A ~ ,,, jl ~li.e ~ Jl..i.. ,;;~ J.,,lAo ~IJ.vol -V'f 

y~ fV, -'fs 
--(\ 
HM 

+.- A is 
.n. --er 

~ 
\+rs 

~ -is I -- (i - \+rs 8 'fs 
-·- ('f 
HOS 

~..;:.....I .. I.LS" -l.! . ..i..:.i u--il.S",,.. ~I.A.a Jl..1.D ;.> -Vt:. 

c l.. 
~ c (\ 

~v.- (\-a) e - ('I' 
(\+a)LC 

' ~(\+a)LC 
(i 

(Ha) 
«V~ ('f 

(\-a)LC 
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<r (f 

(l 

y 

J.3 IA15.3'J' ~~ ~) ~..:.......! o..i..:. J~I 15.i.!;! 4 '°:"""L;.;;.o .1'!J ~Dynamic NAND ~ i.r.,,P ~¥' JS:...:i 191.l! -A• 

( . ..:.....it w~ LG>~,;! d.AA 

"O I" , "1 O" , "11" Cf 
~---.-B 

o,f ,.i. 15ly, Stuck at 0 ~ .,;;,':ll.S:..:if dJi./11 ~ 1.51,y, (AB) Jil~ .::......;- JI.lo y, '5~~ -~~.,JM J.ll IJ J'!j JI""° -VI\ 

~ .::...wl ,-1.lS" nr , n \ 
"00" (\ 

"1 O" , "O I'' er 
"00" ' "11" (\" 

IA15.i.,J, .:.I~ .wil.i.) ~..::-..I ,..1.lS" ~,y;. J.ll ,:,,r.- .;w, _,.:!l..L> ' Jil.l> . ..::.....11 vtn I =I vtp I= Vt 4SJi d' j 4 

. ..i..:.~~ (o,Voo) 
(o, Yoo - Vt) (\ 

(Vt· Yoo) <" 
(o, V00-rVt) (i 

(Ve, v00 -rV1) <'f 

-VA 
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• ..i...!.~ ;·~ ,~ ,~_;.;!_,; W/L y,ly, f jl .,.! ~.~ ~~ J->!a.o W/L ~I~ _,!'1 . .l!~ .,1'U J.) IJ r..) JS-.:! ..s~ -A'r 

'?..::-...ii l"I~ .;. ~~ i.5~ 1.51A.,_,;;:.-.i_ylj .)~I 

Voe 
Vee 

A:260 nm/65 nm A:780 nm/65 nm y 8:520 nm/65 nm B:520 nm/65 nm 
C:260 nm/65 nm (r C:780 run/65nm (\ 

~ s-1 D:260nm/65nm D:780nm/65nrn 
A 

E:260 nm/65 nm E:780 nm/65 nm 

c --1 A:780 nm/65 nm A:260 nm/65 nm 
B:260 nm/65 nm 8:780 nm/65 nm 
C:260 nm/65 nm ('f C:780 nm/65nm (i 

D --1 E--1 0:520 nm/65 run 0:390 nm/65 nm 
E:260 nm/65 run E:780nm/65nm 

E -1 
Cl 

T 

..s.:# ~ 1.51..)t ~ (tPHL) J,J.i •·_A!! ~t.; .NMOS ~ ..si..J~_;.;1_,; <i..)t...vt 0-l~ u~ i:Pii 4 ~J ~ .>.) -A\ 

~.l!il.S'° .;;...,,,.) ~ .i..u.)'J' ,.> 
ABCDE = 00000 4' 11 11 I O 
ABCDE==l0110-)10111 <" 
ABCDE = 00000-) 10111 Ci 

ABCDE = 10110-) 1111 l <f 
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'0 (i 

,.fl . .:.....I i:,,4~ ~ ,-> , t.'r> ~ ~ ·whi ~ ~ .o.:il.> ~ n Jol..:. 0,_,s;;-,1 JI.ii;;! ~ ~ ;.:; ~,,.! ,,i...:::.L... -AV 

..s;1.:i.l'!4.i,..._;) ~..:;.,....,! ,~ (n) o.:il.:i J,.b c.Sl..1'! j~ ,,1.a.. ,:SI.).>..::..,,,..... ~,I;.>.~~ ,;a .Jw:>;.:> f o...1..ir-f ~L..r ~~ 
( . .),.:.IS" I" ~I u-J~ 1<1.w, 

t.; 4 • ..:......! ~u~rvo ,) ~Y., .::..i; ,,t...:..;;;1r-:>-!J.iS1510,,1¥'1.o JLilS ~ ~.;:. ;1~4000151A~.~ -A7 

,.;;....,.,I wl_j.i.l o ~~~;I JS:.>" _,_x ~.I , ACK 1.51.AI"~ J,» w->~ ~~~ J!l.i d' ~ l! . ...u~U"" o.:il.;..... ,,S' Mbps 
~ .i..., Y. t. 'f o ~ JUl5' id.l Jl5' Ii ..;...ii j~ .> ;,_v 1.A~,,S i.S;l.l.fo ;Le...:. 1.5ly, ~ ~ .jjl..1.:> 

r er ti <' 
'\~ A~ 

"n \ '\ (i 

.>)....~L jW, ...s;....1,., .:i~ r "-! ;J.j "'1."J ,.:i ~ n-well process tS;,w J.:i ~1;.il NMOS ;~,;;1,; ~ ..:...>L... 1.51)'! _,!t -ACJ 

,) ;,.., ...S:....lo ~ JS' J-> .(n-well process) i.S;,w ~ ,,.:i j.li "'!."A 4 1.51~ PMOS ;~.,.;.;1;· ~ . ..:...>L... 1.5ly, 
~·.::-.1,;~ 

10K 

Voo 

~ J;.S IS"' 1.5jl-oo.:i~ 1,, ~u ~ •Y..j JI.Lo -A f 

V out == AB + C <' 
V out = A + B + C (\ 
Vout =(A+ B)C <i 
Vout =(A+B)C <t 

v,,,,, 

qr 

l('i 

30/5 'I' ('!' 

Vin v.: 

10/5 

fl? - w 
_,!1.C0x = \~ --T '5 ~l.:ilS"' iY..I Y. o,~ • .:.....ii o..i...!a ~,_i lA.c.:.il ~Li.a ;.:i t...J~;il}' -L ~ ·~j ;l.l.o ;.:i -A'r µm 
.)~ ~ rol 0-!.I ,.4UI 1.5l.)'!(>j'i.1.5t...;~_IJ.) ~ .:il.J.JU .~w ~ ir.,_,.:>. 411; CL= TV PF ;4 c.)jl> ~ ~1~ 

(.~ d' yi 'r Y.IJ! I; e) ~.:i~ ..\Al~ 

Sv 
' " 
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. .....:;,~ .'.>~ •..S..)M ~4L, ~ ~r' d.iL,L, ( \ 
.~~ o.:.;L..~~ .,s.:.';' jl j,_;.Jb l:;,I • .;...;,~ ~L;. ~ (r 

. ...i..:.L .)l> ~ ~' ...i....'.;.~ o..l..!. tW .s.:.M ('I" 

·~~ ~l> .S..'lM :..;~L '~,... ... 4;4L,,r-i ·-"~..:.; ;.) ~.ru J,->-? ('f 

E-+FT$ 
T-+*FTje 
F-+ id I (E) 

• .::......;.:i ~ ~ ~ .t..15.:i,;, ,..w· ~ ..J>) ~.:il.:i .u.t,_;u t; y,,j -""';'LL(\)"-!.~·~ ;.'J r..:i 1.51A..:.JL> ;,1 ~ '°''..i.S' -1\\ 

,.,,;_,..:,I.I"' i-1.a.i $ 4 

{[E ~ E +.T ,$+],[T ~.id,$+]} <' 
[ [E ~ E + .T ,$+],[T-+ .id,id]} er 

{[S ~ E.,$],[E ~ E.+ T ,$+],[E ~ E + .T ,$+]} er 
{[E ~ E +. T ,id],[T ~ .id,id]} <'f 

J"lt_,! .:i;"° ;.:i LR(')...;,;~ 4!.~ J,~ ~t.... '°u:...,. "-! -4\• 
E-+E+TIT T-+id 

~..:......it "'1...\5". + 1.5.:i,J, ojl, 4 I ..WiA.o ..:.Jto. 

I= {[S-+ E.,$],IE-+ E.+ T ,$+]} 

8-+E 

-M ' ' ' ' ~ J<! ,,;..,,~ ;fj.l>~ ,_.i".)U: ~,; t_,; ' - , - •;•- ~j 4! ~I ~if Jl.""->I d$ a!S" ~,_;- .::....~ f ~ ~ 
A. A 1 'I' 

, o.:i'1 )!.,; u'.l.! J~I JlilS _,!I.~ c.:i~I ~ ~ 151Ac:;,~'1,..1.o jl ,,_,~~I J~I 1.51)'! ~l~!S" . ..:-ii ~.:i 

1?..:......1..,1..iS w~'1,..i.o c,.ta.w -ll..W J.il~ .~4;;,,. # ~ uT ~4 15~ 
'y ( \ 

'f rr 
A Ci 

r~r ('f 

A C•O (\ 

"'0 0 ('I' 

'I Co 0 (T' 

,0 (10 ('f 

-A>. 
dB 

_,!I .~.:i .J~ 'o o km ~ ' 'o kHz .1.il/ ..s~ 4 c)LHS jl ~ i.:,i,~ I;\ a o kbps i:» 4 ~~ ~l~LS" 

dBW 
Jlil!j~ J,Jo ;15'1..1.> • .i..:.4 -'I' a a lli JlilS IP.'ri- J.:i Y..~ i:it,r i}~ , \ o a mW JlilS 1.5-l'J' ;.:i J~ 1;hi 

\'.:......I ;;.z. ~ 
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(\ 

~~IS" ..,soi~ l..l IA411l4jJlS'->~ \SJ!T~ ,.~IS.o t.u4) ,.t..\S' -C\I) 

LISP-IV , Prolog-111, ML-II , Ada-I 
JV , Ill , IT ('\' IV , I < \ 

1000 (\" 

:.::-.Io~ ,,;,i':kl, ~-~ ~j JS:..:.~ A ~.I.Ji -C\t 

A: Arrayf-r .• r, f,.\o ]of integer 
.vi.>~~.,~ y., ..i.;_,..:,IS° o~::. ~ ~ ~l Uaib rooo U"J.,T ,;1 ...s;J:i...i Js:..:. "i ~.I} ro~ ~ d'} 

~~ ~IJl ~I (Virtual Origin) 15j~ I~ . .J:.S rs" J~I .i.lcdl.> 

1o\V (1 \WO(\ 

~.,~...,...'":-',..-....,r..~e¥~·c i:i4hs1A.1iio.,.;,J.,== LSl:.:-4!= ,;10.:>W....l -C\T' 

(Lenical) 1.5,.J ('f (Logical)~ (f (Semantic) c.stl...... ('l' (Syntactic) 1.5}::.>L... <' 

~~ ...A.:..S J!li J""'Jlt li...i,; t.l» jl ..,;;....,,.> ,.1~ . ..:.-I ,_;;,ju. ..iJla:w. r,Sjl..io1,,oli Y. IJ~j ~ 1.51A"'°U .r. J.> ~j 1.5t.!W. -\'!' 

"-!.I) o~ ~~ .,~1.,1.,,,.; 4 "-!.I)~ l.SLAL)""!..l..il .,1..i....; i.S.r.1.r.Li -I 
A + B ..::.. ;4':- ;., B , A LSUt. ~ t:Y ~l~t; -II 

1) 1.51.r. o..i...;, ~~ i.St.o. _;:....IJ4 ..ll~ 4 •t-:l:i ~ ..;l~lj i.St.o._r...l}~ ..ll.i.lU LS.r.1.r.t; -III 
~l:i ..ii_~;.,,) o..i...;. ~~ c_,; 4 ,~t; ~ ,_;1_,>I) ;.:> _;:....1;4 ~ t:Y .}l~t;-IV 

161.lS"~ ('f IV' III . JI. I er IV' II o· III' 1 (\ 

511B 

@youseficlass
021-88922915

Page 25

youseficlass



•}) :.Jj.J .Jly~ ~ .::...\.>'- .5..,) o,? ~ <L ..S ,..:...._' o~ c.:h o.J /J ~ T J)_p> ..f.J:,y.: ...:.....> _;:0 S:: (' o c 

S:: ).::.JjJ J_,b .:.,...._;'-~ . ..:.........1 .r::--• .)I -sLA•)' :..·j_: (.~ J J.:: ,,~ -~ ).:JjJ J_,.b ·(""!Id:~ 

.: ;JI ...:-.: •. , 2'.Y J" ._;I~ ;4 "-";" L: I; T _;! .rrr" 

0 ( \ 1 (\ .,. (i r ('f" 

.:..- Jr° .j.\ .)..:: • ..L:".~ ~I; .:: y>:" J w,,.,,, Jj.J ~ ( J4 -""- i+-:: _. .. Lo'.;~ ~I;: J4 II' I - ' ;1 ; ._.!:-:G .}I • 

. ~L c; ;I l\1ST ~ ;::. ...i.;1_,:;~ e 

. ..:........A \lST ;..:: t..:.,... U'"''" 0jJ ~ J~ • 
) )~ ~ t ,,:._,I U'rn111 .JjJ ~ r. JI.,> ..S:..: ~ ;,5_ol>- ;.)..:: _:..;I ...S ~~ ..:_;,1.;: (<'\'th•) ;J:. ..S:..: (,' _,$1 • 

.-.:.......I \!ST_;>- 

J w,,,;.,, ...S ~ ._,.P} . ..:-l o..L:; o.:ib fa J ~ ..S~~;J :._. G .,,,. i I·. Fl )..::jjJ J ..;:_p,- -:.u..L; .....!I} (<\<\ 
. ..:.......1 ..._!\ e ,_,I . o:;LAJL ·,..,.r: L • ·., :;S......,. , dA.);"J ..__...: :; ... "',,.·r. • r - - - - '-.. ..... - J ._ -.1 • '-""" ... ..I • • • 

~.,,:_I..::........ J:. y.j 1.5LA~}' j1 --"-ol'l.15 ~J~I .:_...;! .S'-A (Swap) ..f-~~l> .::IJ..C .::_;y _;.:: 

. ..u.;: \~1 s.l:-~l:-11-' l.y.:: ~;_....<.l1 .s ..::)..:: :::.y:-J s1"'-!1) <' 
·~ ,)L..:i_,.,:. r.Slo:- .r: .s ..:....,...\ ..S.r"'~ ..::l~ .r.'.r ~ l..i....r..l:-~lo:- :;:.l.,.L,W ('" 

. .u..:i..f' r~1 ...s::L>,,_,L> 11 - 1 ..::l...Lo.:= ~ ;.;..::J;J .)',.. .si.r. ~;_p:J1 .:..'"'1 er 
. ..L:".~ o..L:". ~ .r' .... ~ r: Jl .S .:,....I ._;jJ J-~o\.:l:- .::\..u.:; .:.:' .. ;.._~ ('f 

!Nnr.xSOHT(A} 
1 for i +- 1 tu n 
2 do while A[i] f i 
3 do SWAP (A[ij, A[A!i]l) 

0 (' I ('I' ~ (i 

6(n T) _r.lr. 11 1.5ojl..Lil "-! 1.5lAt,S;:J.J.J r.5.J.J .r. A ~;:L...a.; HJ_,..s:JI ..... ~ ,sl_r.l .)L.. j .:,.$Jy ...S J..;;:.S ._,.;,} (W 

. ..:.......1 
~ .x.::_. ..;._ );: .J'.) r.S LA. _,I}' jl l>~ 

. .xS j>- !.~(nr") .)l..j ;:::. !;jl,.1 ...S ~~ -.;;l.,>..::J)J 1.50:::.l.:i ..:..-.I.:..~ • 

.J.:5 J.> 8(n) JL..; )..:: l_:.)i A .S ~~ ._sl1..PJ.;J ,so.:.l.:: .::.-1.:_$...... • 

. .x.S j>- 0(') .::L... j );: l;.)i /I .s ..i..;.~ 1..511..5::..J;J 1.5~:::.b .::.....,..1 .:_,>..,..,. • 

511B 
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B~A Ci C-? E ('f 

AD~E 
C-+-AB 
B-+-D 

..Y..1 jl ~ i"l.15' .~~ ,,.w ;.) I; Y-) (Functional Dependencies) .r'-!li 1.51A~1, , R(A,B,C,D,E) ~I; -i•f 

I\:;,_,! Jl;i)'!R ;.) b ~li '-51.A~I' 

,)..i..i;} (\ 
-~)J )~ 65 .,;L.S ,)..i.i;} (f 

(7tplDJ (a pRel""l (Re l)))l><lplDl=plD Person 
,))~ (i' 

.. .1.)J ..i.ij} d5 ~L.S ,);~ ('t 

X;~O 

.~4 ~IJ J~. 65 ..;; ;~ ;J x (f 

x ..i.ij} (\ 

,..;..:,4 ~b ~ )} d ;}"" )J x ('f 

SELECT DoB 
FROM Person 
WHERE pName == x 

AND pID IN (SELECT plD2 
FROM Rel 
WHERE pRel = 1) 

• ..:.......! ;l}Y. plD2, pIDl ~ ~ pRel ~1;-.)1}1 ~ -"'\.iJ;I .;.iL:'}ll.l 

. .;;.......! pIDl 11..wW ~ ~ ;~ pID2 ...... w ~ ~ "5 ..::....ii ~ l)!.14'..! pRel = l •uol.> J~ ~ 

Rel (plDl, pID2, pRel) 

Person (plD, pName, sex, DoB) 

'l"o (\ " er \ y ("f 

.s ~if L~ ~ 01 j.> .J j\..: 4 ~ ..s ..:.....I (5.>.ls- ..SJl>- .;I~ .r" -~ ~ )l:S ):.> ~ "'' (\ 0' 

)'! 'J.J~ 15~ ~ 4) .}JJl>.--o i.>lA~ .>..1.$. .J> .r"' jl .:,,i J.>b >~ .S ~~ IJ i.>I~ ~ly.f 

..1.:4 ~ -W;- r-5°~> ..:..)~ ~}~ J.> .J...!.4 )~pl.; (..Lll: cl _J }) l~I 4 i..:;1 J.> _,ii,; >J.J"" ..S~ 
~.>_,..:. ..:.J~ 1.51~ ~ \j .>y J4 

I\~ SllB 
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.~~;Iii ;:i 1, F (Functional Dependencies) .T!li '5'-~'' ~~ 'R(A,B,C,D) ~t, -H~ 

F ={A-+ B,B--> C,C-+ D} 
?·~~(Lossless) J~ u.9~ 1.oll.!,~ &?.I jl~ ,.1.lS 

Y _, X ..:..1.A...o .1.&~ 4 ~I; ,,:, ~ R '4!~ -~~ .,.W ;.) 1, R ..S.9; F ~Ii r.S'-~1' .u:~ , R ~I; :r.S;,T.)4 
.:i,I.) ~~· F 4 4S R jl r .i.i,,.W y. .,sljl ~ }'I .:.....ii F "'1 4:.t:i 4 11.J~ w-'..I.! » "!.# ~ 

.:i,,T .,;.,...,:i ~ ~o.U?' ..slA~I; ..S.9J jl i:,t,;-4.S" I;~'' ~1, ~:i ..:..,~ ~ .xx(r) 1><17ty(r) = r 

R1(A,B)'Rr(B,C)' Rr(C,D) <' 
R,(A,B)'Rr(A,C)• R'"(A,D) <T 
R1(A,D)'Rr(B,D)• Rr(C,D) er 

• ..i...:.::..... v/ ~ ..:,,_,..>..i lA>"'t,_r.u ~I <1.oJ11 ~.:. .::. ;~ ~ - f°IJS' ~ Cf 

SUB 
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o/ oTO (' 

I o1T (T Ao-~ A 
l 11- .n.. 

•1• ~ F 
of\ (Y' 

Tc f oi oO ('f I 
Bo 6 

n. 

" 
.n. 

f 

~..:.....I ..:;,I' ~ .~1, 1)4.)":' ~ ~ ~ .:ii.ti Jd ~ ;l.i..o ;.:> - \•A 

-\;TA <' 
+\,TA (T 

+o; r'f (T' 

-of r'f ('f 

R. 

.n 
I 

A y 

:Ulc;.,jl> ~,I jW,~J ,J.il ;.) ~ . .:>~IS"~ t = o ~ ;.:> ~ ~Li.o~ ;I.Ml;.:> -\•V 

Ve (o) = V, , Ve (o) =VT 
\ T 

~..;:.......,!fl.IS .C, c.Jjl> jW, .~'i,,,, iJl.oj uoJ.G jl IJ"'I, 

Ve (oo)=o (\ 
\ 

V +V v ( eo] ;:;: ' T er c, r 

Cr Ve (eo) = v, - .(V, + v.) er 
1 C, +CT 

.~)~ ).J.t4 ..:JG.~ .)jl>- :;L:J, ('f 

R 

E 

R 

5118 
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6(n) ('!" 

)...li..o 6 ('""!JJI ..:......:i~ 1; j yi i.>U.,_~.J..il r-::-"''Y'\.S"" ..:-I c.L:. .:ii.:.(~ l: ~) ~ :.1..l>-1 j1 A ..5"-:1) (1 \C 

~·..:;.......1 ._;\~ ..r' ~ jl ~ ..:.-::1 J..- .st.r. \)5 ~;fal ~ . ...L..'.;~ ...:.;1,) fa 4 I; J')l;>.1 :.,,.i_;r-5 L.Li :W] 

T.11/i + \ ('r 011/r (i Cu/r 1 \ ('f 

A . .::~....,) ,,, ·,\ . _......; :I • .:;...; t :..:........\ .... · .. .-...; e J:> ~1 « . A 6 .L:.5 ,,;, _\ . ..:.......\...:....... n . .::JL> .'\ .::....,1. i (\ \ 'f 
- .. _, _, l..:' - """' Y J .. ,, V .J-' JI ~ .. ~ F ... _,. '-"' ~ .,, 

J _}-..o T.11/r ~;.:>A J 1.5...:i_,t ,..;:_,I (...r""l_.,:. "-;-:f J.; jJ..1.;) \ ~ i.S)l>- _}.,.:. ~ J _}-,p ~..>JG- 

·°'):.I 11/i 

r5 ,,;;.-.> ..:JL> .:,.!"!)..I.:;.> .'I' ~ ...:,_.,\ I ._;...; _9 jl ~ jL~ J~I ~ 6 ..:-i o..L.!. .:ib A .,s~I) ~ W ~ 

~~::. ~ .)µI~ \J .:,i 1.5..:, _,t t; ~ .f" JJ'. --44 I; A i.Sl..a'-!1;~ _;1 L; ~ 

0 (\ I (Y r ('f 

~·~ .:........;.:. .,r..i .;U.o}} jl L; ~ (\Ir' 

. ..:......,\.)} ,) :: } ..S~ ); ~ ..sU.o} .)1~ .S :>;b J y:- J .;:..:>- ;:> • 

.s .;5 ~ r: ~\A.. 0, 4 .)lfV"' I;~ f • 

(~ ~ ~ i..>L...:>.iJ ~) )::..JjJ J ;J:> .JJ~ ;b~ --!I_,$;:> 1....JJ _,:. .:,>-::""! ~ .::,>-!_,..i'•L;_,..s" • 
.:>;Ji...:..-.::'-! 0(1\'I I I.El) ;:> .Jlf J" I; G = ie, V) 

0(11) (\ O(nlgn) (Y O(n + k lg k) ('f O(n + k lgn} ('f 

I; .;.,La.:;,,;... :fr~ J:U; i.:_...t;~.:.; J; ~lyif . ..:......I • ..i..:; .::\::. 1.5~ J~ ..;..La.:>..- .s~ ;:: ~ n. (\ 'r 
. ..:.......\ -sl"i r ~ jl .Jts" .::_..;I 1.5l_r. ~.Jp1 .:_.;,;+: ·r-!JJ1 ..:......::."-1 .jl!;U...i.,...1.t ~) "-1 

-.:...... );.\_; :'":""' • ..::....... ;.:it; :u.11 ( \ 
.:.....,.. ;:> :'":""' • .::.- ;J\.; :u.11 ('f 

..:....... ).:.l.i :'":""' • ..:....... ):: :...4.!1 er 
-::.- ;:> :'":""' • ..:.-... ;:. :..J.ll ('t 

. ..t;.$ .... ~ IJ .r.J .S•/} JJ ...i-'J::. (\\ \ 

t. = (u,~1) E /-,' J~ ,(~ JJ:;, 0J~ ,_)J) fa J ~ 1.5'u..JjJ ~ U '.:: (V. /<:) ~ .JJ~ JI};:> (....All 

G J:;, y ~ x jl .r.:--4 .;,l'!)oli § "5 ~l: x, y E V '-""'\ J .;:> }'I ..6.ii J }I ..:-1 y _,$1}.::.,..:;.. J:;, ;::. 

. .x.s ;Y, c J~ jl 
. ..::-..1 (unique)~~ _,ll}.::.,..:;.. J:. .~l: ..>JL..l.i -.JI} 1.5U.J4 i..)lA.J.iJ }l ("-:'"" 

e(n) (\ e(vnl er 8(ynlgn) ('f 

e $ k ::;_ n - ,[ii. 1.5\y, SQRTSORT(k) i.S'-:JJ jl .,,u..:._.1 ~ jL,.. ~A ..S~ n t.So1.tl) t.SJL.0 .r 1.5\_r. (' \ 0 

J~ -L:..>;- ~ ~(.,.... ..:,r.;~ ;:. . ..J:S .f ~ r ~ ;" w J.J-"'..,_ l.J Alh~ + \ .. ~· + vnl -S"-!1}_,-!J '!JJ .:_~I ·r-::=--"' 
rt:;,.?~ r \.)A .)lfV"' Sqm·SoRT ._;1_,...:-1; 

w~ 511B 
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.~consistent ~ ; admissible ~ C!L 5.:> /'-' <' 
• ...:.......! consistent .h, ~ ~,-~admissible C!i; ,,, _.;,('I' 

.,,:.....,! consistent . hr .hi! t....l -~ admissible C!t; ,,:) ;' S: ~ er 
. ..:......1 admissible .h, hA3 t_,,: -~consistent C!i; 5,,} S: ~Cf 

o./ h, ht 
s '!"' 1' 

A T' T 

B f T' 
c T ' D r ' G 0 0 

fJ 
.;..),_.., 4-Qll '-:-]j ...,.,L....1)'!1.5,1......c ~I~ J.) loo}'~-~ . ..:;........,! ..J..ui. o;! G 't.,r- o;! s '.)'UIS~ ....;1; ;.> -HA 

<\;;....,! ~ OjljJ' l'l..U ·r..) J,""'!' ;.> o..i..:. o.)I.) wl..:..i ~)~ ~l.i ,,, ...,.,L....1 )'! . .>y.:!..s" 

3 

1 

* ~ ""'i.i.i" , J...ol, J4. iS'J ~,, c; 41 o iS ~ jl Jli;,;jl"" ~ii' "'..i.oi.>IS"' i.:.it..:..i 1J A 15~ .i.....; ch~ .;..ti~ 

.~,) ..::..i_,i,1 • ..:.-ii o.i..:. ~,; j.>,j 4S' 1510 ./ ~ 15,1..w.o ~,~ J.) • .;;.....ii o.i..:. o.:w:.,.; 0 ;! wi ;W' ;.> .,j,a. 1.i 0 ,! ""' 
SABCDG <' 
SACBDH ('I' 

SABDH er 
SABDG Cf 

f..::.......ol .::...wJ.)l.i Y..j .)h·" jl ~ ,.1..i.S -~~ ,Jo:U ;.> IJ "( , Ii~ Cl (Propositional Logic) c.51 e;J.;! ~ u~ -Hf 

. .:.....! )) .r. PI"" y , a I= y ~!; ,,, .f" .ts:.;l • ..l.!.4 )} r. av PI= y (Entailment) f'l):.-.1 ~I; }l n 
. .;.....,I )} .r. av~ I= y ~IJ 01.{;l.~4 /l~ ~I= y , a I= y ~1,; }'1 {'I' 

. ..:........1 )).r. a A~ I= y ~lJ ot.{;l • .i..:.4 11).r. p != y , a I= y .bil,; ;I~ J.91.l> }'I {i 

. ..:..._,! }).r. ~I= y , a[= y ~1,;) ~ J.91.l> .L{;l • .i...:.4 )) .r. a I\~ I= y ~!; }'1 Cf 

c.SIAo./ • .:-1..i "-! ~ jl ~·; do/ y.J .>;l,.o jl ~ ,..1..i.S . .:-.I ti,.:• o.,! S , ...;...v. 15~0./ G , H ·~j .JI,,! J,, -nV 

n·~ 511B 
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J91 ~J-A ~,.,,«..:.....I y!,:y, 91 jl ~i jl ~. lW .S .,,1.:i ,.,,ly, ,.,, JaiiS ~,>~~.Lu y,j ,:,JI,... jl ~. l'k\S' -In 
. .;;......I~ ...; _,.-A , .;......I_,;;.!,~ y jl x ~. g(x,y) • ..:......! x ,.,,1y, y ~. b(x,y) ~·.;;......,1 (First order logic) 

3x,y (x * y I\ b(A, x) I\ b(A, y) I\ V z (b(A, z) => (z =xv z = y)) I\ (g(A, x) I\ g(y, A))) (I 

3x,y ((x * y I\ b(A,x) I\ b(A, y)) ::::::> V' z (b(A, z) I\ (z =xv z = y)) A (g(A, x) I\ g(y ,A))) (l' 

:Jx_/x '* y I\ b(A, x).« b(A, y)" g(A, x) I\ g(y, A)/\ V z<b(A, z) I\ (z =x v z = y))) (i 

3x,y ((x '* y A b(A, x) I\ b(A, y) I\ g(A, x) I\ g(y, A))=> 'v' z (b(A, z) => (z ==xv t. = y))) (f 

V'x P(x, f2) (i 

V'x P(x,fl(x)) <" 
V'x3yP(x,y) ('f 

,..1~ JL:i- . .,_,..:,IS"":-'~ _,;~P 11JljJ jlQ o,ljJ .(~4 ~ P ::::> Q ~).a.,~ I; Q 11JljJ .P o,lj.s' _,!I -\T• 

~~I .::..iii ~ f2 , (Skolem function) .-)_,L-.1~l.i~f1 ~.,,..:.u-0 ":-'~ ~ jl _,;.iv o •..r.'.J .::.1,~ _;I~ . 

. ..:........! (Skolem constant) 

3yV'x Ptx, y) <' 

v ('i T ('f 

p 

VvT 
...,PvU 
Rv-,Q 
v e w 
P~Q 
S~(UvT) 
(PAR)=> s 

~,.,, o~~ Uf.1 jl (Resolution) ~,S,jJ ..;.,; jl o.>lA:i....1~Y..)151A~j! jl ~ ,.1~ . .;;......,! J>9_,A.o )!) Jo.ii., o\.t,.~ -H°t 

\'..:....ii ~1,;;.;.;;....,I J!ti 

If~ SllB 
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