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Remembering the past is an integral part of Imm an existence. Without a good memory, 
you would not be able to drive to work, hold a meaningful conversation with your 
children, (11) -·-··-··a book or prepare a meal. 

Memory has fascinated humans since (12) ······---: Plato famously compared our 
memory to a wax tablet that is blank at birth ( 13) -·-·-· en the impression of the 
events from our life. Only in the past hundred years, though, {14) ···-···-·systematic 
objective techniques that have enabled us lo study our recollections of the past with 
scientific accuracy and reproducibility. These range from laboratory tests of our ability 
10 remember verbal and visual materials ( 15) -····-·· more recent brain-imaging 
approaches. 

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

I· You mighl not be thinking Rbour cholesterol yet, but high levels of cholesterol increase 
your---- of heart disease. so find our what your level is now. 
I) risk 2) level 3) strength 4) exposure 

2- With the-····· of the Internet, working from home has become a real phenomenon. 
I) demonstration 2) credibility 3) advent 4) dexterity 

3- The teacher was gratified to see two older students --- ro settle the playground 
dispute between a number of third and fourth graders. 
1) raise 2) encourage 3) promote 4) intervene 

4- Even though the unemployment rate contiuues to ---. voters are still unhappy with 
the president's economic plan. 
I) restore 2) abandon 3) abate 4) delay 

5- Her maudlin display of tears at work did nol impress her new boss, who felt she should 
try 10 control her----. 
I) emotions 2) secrets 3) errors 4) restrictions 

6- The heavy rain did not----, so they cancelled their camping trip. 
I) emerge 2) evaporate 3) subside 4) collapse 

7- Whitney is········· about her shoes, arranging them on a shelf in a specific order, each 
pair evenly spaced. 
I) spectacular 2) fastidious 3) conscientious 4) conventional 

8- This agreement is very --- and open to various interpretations. 
I) intentional 2) diverse 3) superficial 4) ambiguous 

9- Because our instructor was so unclear, I had to continually ask him to -···· and 
repeat what he was saying. 
!)justify 2) clarify 3) emerge 4) improvise 

10.. Because of the chef's --- cooking style, his food is easily identified in a taste test. 
I) experimental 2) flexible 3) distinct 4) constant 

PART A: Vocabulary 
Dirtttions: Choose the word or phrase (1), (2), (3), or (4) that best completes the blank. Then 
mark the correct choice on •our answer sheet. 
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16- WhAt is the author's purpose in writing this 11assage? 
1) To criticize analog recording 
2) To compare recent improvements in recording 
3) To present the advantages of the compact disc 
4) To support the idea of change in the music industry 

17- The paragraph that precedes this passage most likely deals with-------. 
1) nostalgia i11 rhe l990s 2) recording methods before 1983 
3) the other uses of laser beams 4) major stars in the recording industry 

IS.- Which of the following is ~OT mentioned as an advantage of the compact disc? 
1) Long life 2) Small distortion 
3) High-quality sound 4) The number of songs on a recording 

19- The tone of the passage could best be described as------. 
1) positive 2) negative 
3) humorous 4) argumentative 

lo 1983 a new type of phonograph disc reached the marketplace, which showed 
promise of eventually taking over the recording industry. It was called the compact 
disc and made use of IWO technical systems: digital recording and laser beams. All 
recording until the advent of the compact disc was analog recording, which recorded 
the vibrations of sound waves on a track. With analog recording, rhere was always a 
bit of slippage. which added distortion. Digital recording is a completely different 
process, one in which the distortion is so small that it can be said to be effectively 
eliminated. Tims the fidelity of the compact disc is extremely high. 

Because the indentations on the compact disc pass under a laser beam, no solid 
device is in contact with die disc, and therefore there is no friction, and wear is 
eliminated. With a minimum of care, the compact disc should last indefinitely. This is 
in contrast to the relatively short life of an analog recording. Another advantage of the 
compact disc is the system of identifying numbers that allows for random access to 
any song on the recording with the push of a button. 

Because of the improved qualities and advantages of the compact disc, production 
has increased significantly since its introduction. Although analog recording continues, 
it is expected to be relegated to a nostalgic past as the CD becomes the recording 
format of the fixture. 

PASSAGE.I: 

PART C: Reading Comprehension: 
Dil'f'rtioM: Rl'illl tlie followi11g three p11ssages 1111111111swer the quesrio1is by rl1oosi11g Ifie best 
rhoire (/), (2), (3), or{4). T11e11 m11rl< th~ cornet choice 011 your ans .. ·trsl1t-et 

3) to read 4) read 
3) time of ancient 4) times of ancient 
3) and slowly takes 4) that slowly rakes 
2) have psychologists developed 
4) for psychologists to develop 
3)in 4)to 

11- 1) then read 2) reading 
12- 1) ancient times 2) ancient time 
13- 1) slowing taking 2) to slowly take 
14- 1) psychologists have developed 

3) with psychologists developing 
t 5- 1) with 2) from 
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21- With what topic is the passage mainly concerned? 
I) Creation of new viruses 
2) New code propagation techniques 
3) Viral code propagation vectors 
4) TI1e spread of computer viruses 

22- According to lhe passage, in the beginning or lhe virus era -------. 
I) viruses stopped the execution of host programs 
2) most viruses would spread from file to file 
3) self-replicating codes were developed 
4) macro viruses were the most common propagation vector 

23- The work "self-contained" in Paragraph 2 could best be replaced by------. 
I) liberal 2) modified 
3) available 4) independent 

24- According to the passage, the Internet Worm--------. 
1) uses host programs to spread 
2) is a reliable model of worm propagation 
3) uses the weaknesses of operating systems to spread 
4) has been used to predict the behavior of other worms 

In the beginning of the virus era, the most common vector of propagation was the 
exchange of files via floppy disks and similar supports. The pathogens were viruses, in 
the strictest sense: they propagated by appending their code to a host program, which 
had to be executed in order to spread the infection, and to execute the payload if 
present This applies. with some modification, also to the so-called "boot sector 
viruses" which infected the boot loader of the operating system, and spread by 
infecting the boot sector of floppy disks, which would run whenever a. disk was 
unintentionally left in the machine at boot time. The same concept, in more recent 
limes, has been extended to macro languages embedded in office automation suites, 
generating the so-called "macro viruses". 

TI1e concept of 11 worm, i.e. a self-contnine<l, self-propagating program which did 
not require a host program to be carried around, was also developed, but was somehow 
neglected for a long time. In 1988, however. the Internet Worm changed the landscape 
of the threats. The Internet Worm was the first successful example of a self 
propagating program which did not infect host files, but was self-contained. Moreover, 
it was the first really successful example of an active network worm, which propagated 
on the Internet by using well-known vulnerabilities of the UNIX operating system. 
Other worms used open network shares, or exploited vulnerabilities ill operating 
systems and server software to propagate. 

PASSAGB2: 

20- According to the passage, it can be concluded that----·--- 
1) compact discs require a lot of special care 
2) analog records will eventually be difficult to obtain 
3) people didn't enjoy good music until the advent of the compact disc 
4) people will eventually stop buying compact discs because they last indefinitely 
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26- What docs the passage mainly discuss? 
I) Computer graphics applications 
2) Routine uses of computers 
3) Computers as the architects of the future 
4) TI1e rapidly growing field of computer science 

27- The word "it" in Paragraph I refers to--------. 
1) fields 2) computers 
3) computer science 4) computer graphics 

28- According lo the passages, architects use CAD 10 ---------. 
1) create graphs 2) inspect buildings 
3) make cartographic materials 4) create three-dimensional models 

29- Where in the passage does the author discuss the greatest advantage of computer 
graphics? 
I) Lines 3-5 2) Lines 5-7 3) Lines 9-1 I 4) Lines 15-17 

30- The 11nragrn11h following this passag~ would mosl likely be about -------. 
I) cost models 2) fight training 
3) computer animation 4) applications of CAD in medicine 

As computers have become powerful tools for the rapid and economic production of 
pictures. computer graphics has emerged as one of the most rapidly growing fields in 
computer science. 11 is used routinely in such diverse areas as business, industry, art, 
government, education, research. training, and medicine. 

One of the initial uses of computer graphics, and ultimately its greatest use, has 
been as an aid to design, generally referred to as computer-aided design (CAD). One 
of its greatest advantages is that designers can see how an object will look after 
construction and make change freely and much more quickly than with drafting. For 
three-dimensional rendering of machine parts, engineers now rely heavily on CAD. 
Automobile, spacecraft, and ship designers use CAD techniques 10 design vehicles and 
rest their performance. Building designs are also created with computer graphics 
systems. Architects can design a building layout, create a three-dimensional model, 
and even go for a simulated "walk" thorough the rooms or around the outside of the 
building. 

Business graphics is another rapidly growing area of computer graphics. where it is 
used to create graphs. charts, and cost models to summarize financial, statistical. 
mathematical, scientific, and economic data. As an educational aid, computer graphics 
can be used to create weather maps and cartographic materials. Computer art also has 
creative and commercial art applications, where it is used in advertising, publishing, 
and film production, particularly for computer animation, which is achieved by a 
sequential process. 

PASSAGE 3: 

25- With which of the following conclusions would the author mosl probably agree? 
I) Viral code propagation vectors have evolved over the years. 
2) The concept of a computer virus is relatively new. 
3) Many organizations have benefited from the spread of computer viruses. 
4) Researchers have been unable to investigate the behavior of propagation vectors. 
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.;,, r. .;.,,.s ,,sl..Z~ .;;.;.,, . ...,_;$..,. ;1,JI (\ ..3~1 ,:SI.» 4) ,,s,i..... ,;1"•jl.>il 4 8, A,;..:....•,,"! 
,, , ...,_;$..,. .,..i... Jis.....,,r 4 ,.-.,. ..s""~'~I ;1 .fa. .,.i,...., "!Ji;- ,,i. "! 1, B, A .s"'""'~ 
~Ii f>'rli!<.J"r. .;;.;.,, ,, Jl..Ail .sir..:......... B ,, ..s,1.-.•, A,• .;I,,... .J:t .s .,14 tJ!l..S..-- .::.;.i.,; 

• ..::.....1 f .)ii_..." ;.,,;s cf,J l.;;JI ,;hi,;~.;;.>.,. ,J!I .;,;, ,,,. >' .>,_; >~11.j~ .;;.>. ,• 

. ..:.-1..;1.J .S~ .sL: x..;..;. J> '1jJ ,r.1,r. .;i <JjJ (I 

. ..:.-1..ji.J .s~ .sL: ..... ..;..;. ,. ;,j, .r.1.r. s» fS'U... .:.T ;,j, ( y 

. ..:.-! ..;1.J .s~ .sl.: x ..:..> ,, .JjJ .r.'.r. n ;,i ;,;, ~ •}• • y., J~ (I" 
.~t, ~u; ..ft_;..:J .i.;1,:.._,. ~ .sW.x ..:...>,> .su.JI, t, ..:...>,• ,:r.l .sl...JI, (t 

.,.;i.~ ,,s,r;t.,Wo u' .s""•,w 4 .;,1 .s""..r1, .s ,.-.,r•~.;,"! ~ ..,...1,0 ...;1,1 ~ ;.,,;s cf ,J -OA 

..;,_; .:.\i)I. ;.;.;r,;.,. u...,..1, .s .r.1".::.11> .. l..i • ...,;s l~I r, DFS .::.o.,. tS!J I ..,..1, ;I _II ;.,,;s cf,J 

..,..,,; ,; ,...,_;S 1~11 J DFS 0 ..,..1, ;I JI JI> .{I, I", 0, t, Y} , (I, I", t, T, O} .(I, T, s, I", 0) jl ;.;.; ,\,£ 

l~~ ..;1,;.,. x; .s"'~;! ;1.J:t ,.1.r i....,..1, ..:.li')4.. 
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..i.....S"-! • ....!. w,..~ .si..04; ""t"'!'" ;1 ,;..s,-,, )l.u' A .st.aJ.i..o .u,,...,"'! • ....:. w,..it .s"'.:.4; ""~ ,l'1 -rf 
~ ;.,,;s J>,J .;,,.:sl ,,,.;:;._,,, B .;t.,...i.... .siAJ.>..o ;1 J.s,l A .;t.,...t... .siAJ.>.<.,-._,r,r- .w!.4 B .siAJ.i.. 
f.:.....t.:.....,. J!.j c;IA•,l;l' jl ~ .. w . .i...:.-1.i ~ ,,,.. k 4 .;,lo._,:.~ (.;,,..1.o,..,o .,IS>,.>~ ~~i..; K-POA 

. .,;,,.:.;._...1, ,,.:.;~.st...:,~;...,~~ L. I - PDA (\ 
.,,;,,::.,._...1, ,,.:.;~ .sL..;,~; "'~ ~ L. 2 - PDA (T 

.=..-..IA 2- PDA ) ;.,s,H• 3- PDA (1' 

.=..-.. L. I - PDA ) ;.s,i L. 2 - PDA (t 

·Ill .s•''' ......:., ,.. c;ljl "'! ,l'l ....,_tf.r< .# ~,,,..,.,. 4 •,IS•,.>~ 1, .,..W • ,1,; ~~,,;~Lo~. -7T' 
.,_,;s J> ,J . .a.> ,1,J o.>lA;;..,\ .> ,,. .>~......:. Jli.:.I Ill .u,,...,"-! ..S 1, ,1,; jl .slo.>'"""' .;,Loa _,:!l..t.> ~I. .sl,~1 

! ~ 4. .:....IL .:i4l "'!~Ill 4,i ..s .iL .:>!1.~i . ...:.41 co I=" .;,i c;o,,, J,J., L ~Lo .:>!I .;,4; 
. ...:).,~ ..sl~ ~ ..;1.. j ..sf~ ..sl ,I.> .:Jl> ,;_,,.;.;, ;> ( \ 

• .> },>; ,~, ~1YJI )l..i .)$ .:..b r ..iL. ,;_,,.I ..s1;1 (T 

. .:.....1 O(n ') ..;t.; .,r~ ..,.1,1.> .:Jt> .:r.,;.;, ,, <1' 

,,:...J 0(11) _,.t.; .,r~ ..,.1,1 • .:Jl> ,;_,,.;.;, ,, (f 

L(G)=lw=akbmak: k s m s rk} (\ 

L(G)={(l)ak: c.oe(a+b)*: n3((l))=k andkS:nb((l))S:rk) (T 

L(G)=((l)e(a.b)° : n.,((l))=rk and k~nb((l))~rk) (1' 

L(G)={wak: we(a+b)•, 110(co)=k and (nb((l))=k ornb(w)=rk)} (f 

!.:....1<'1.i!r..;,.1,l'.;,4; . ...;4lll ~JJ.>a.>1..w,.i:;~n,.(Cl) ,~.....:.,,.t;~ s;.,,;s.j>,J -7T 
G:S~ABSal& 

A~a 
B~b I bb 
AB~BA 

n 

a 

k ...... 1..;.r..~ ..:.lb ~.:Jb .. 1.1! • ..i...:.4 (abc)" a• ,,_;~Lo ,.iw.::. ;1.,.~ _,fl -.f'\ 

q, (\ 
q, , q. (T 

q, • Qr (1' 
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\o, o\ (f 

11, \o (f 

)'' Yr z oQ T 
FF_ FF 
Q Q 

CLK 

"'! ..:-!S;t,_ ...U..) ';',I ..slJI> lA';''IU..-,,li ..,W ..s!A<:J~ .-1.:.! ,, •Ji,j JS:...:.~; ,1.t.. ..slJ! ..:.J~ ,1,,.._; -PV 

(.:....I Y 1Yr lA..:.J~ w ;>T.:.....1 (..,W ..:.J~ 

\o, oo (\ 

c 

c 
F (f 

B--<.-'l"'""\_~~ 
C-?ir"<--" 

• 

F er B 
A 

F (\ 1, 
c 
8 

A 

(..,...) 

CIK En 

ouo\ (l' 

c c \o (T' 

c \oo (f 

\ 

(.JJI) 

~ f 111o.i.i ,~ t--,..,':1 
CLR 

T Q 

J~l ojJ,_,, J, ~,,> JIJ.A. • ...:.4,;.... £.w FF,<~,,>)~ f • ...;Jt..:. 4,,1,1 Ji.u., ,_'1 (..iJI) Jl.i.. J, -1'0 

t .:.....1 .- W" (.,,) cz ,_ JS:...:. 
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A 
'· •· .;....,• .r JoS.. ,1 • .:...'ll& ~ n ~ , • ..,..~ .sl.l'! .1loo1h ..,..~ ,..:....,,t.11"' ~,.- 4 .,,.. ~1..s -r~ 

,.i.:.::....., ). r. ,Y.,.i> ' ~ J.. .ii,...; .;:, ) ,..,. ,,. ) • (' 

.• ,.:.<S" t~ ~ j.. } j,i Jl,,.i> j.. ~ ,..:.._,,.0 .;,;I ,• (T 

.j!_,a; j.. >l.>N • ~ j.. ol.>N :....:.1.,.:..,:... .s~ y ..,..,,..... }I (T' 

~ j.. ol.>..; = _;,,.Ai j.. ol.w :....:.!., ~ .s~ 9 ._,,,,. .... }I (f 

,~01. ''o'/. ~,. .. IA,}•,,>r,t,;.S.:.....I LT' L, ~i•jl~.;,4'J>it.... •• ..i.ijl•.x~,. -V· 

Too ~..,WI 4liil> "! ..r,:;...• .;,lo) ,JI . .;....I ~)i\; loo ! \o .....,_;,; "! IA.;,1 "! ..,..,,:;....• .;,L.j 

!.:;....I ~)i\; ~ .... - _ ·~,•...Wt...."! ..r"~ .;,l.,,j L.,.::. . ....:.1,i ...,i;,.-u 

T •1 i:J (I 

H (T 

T' (T' 
\" 0 ('f 

r o 'l. ' fo 1. • r o 'l . .,...,,, ""' .s .:....I .i.ut.... "'t~ ,1 'c!""": ..... ~ J..-.)1,,:...> tY"-' 1W .sit.... ... u.>! ~. -VI 

.:.""' .s'~ ,, ~ ~,... ~1;;1 "'~ ··~ ..;.,, tl..S .•,.:..r ll>,} .JY6 ... ux .s'P-' 01..; Jl' ;1 
•..::.-.I ...Ur, 

,.,;,.:. Jt:!r ),if .u;.;1>- "< t~) l ..,.,.;. CY') .slA,,:....> "-">(I 

.,,.;,.:. Jt:!r r,1,i T' ~ , ..,. ,.;, CY} .si...,,:........,. (T 

.,,.;,_;. }¢1.r' ) r. To ..,.. ,_;, 01... ,,;......> .6.U (T' 

.,,.;,_;. Jc.-..r ;,. 0 ~ .s'-',,;-> .i...a (f 

sel 

DcMux 
\1-----' 

D 
0 

MSU 

r(A,B,C,O) 

~ISO 

Binary 
10 

BCD ~======~>:>--1~ decoderl- LSB LSB 

A 

B 

c 

!.,.;.5<.S"' .s)l...••l,-.1, t# ~l..S >!.) js:..:. ,1 .... -rA 

f{A,B,C,D)=l:m(o,r,1f) (I 

f{A,B,C.D)=OM(o,r,,,l\H) (T 

f(t\,B, C, D) = ff'vf(f,O,r,A, \I\ IT) (T' 

f(A,D,C,D)=!:m{-,\T,l',A,I ,11',lf) ('f 
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f .....iJ J1~ jl ..,;\,>,.. 1 ~.4# A .....iJ,.. •jl.i.;I .S -"!.~ ,.WJ> 1, ..WL> .:..~A 4 .s.,i~IS' ~. -Vf 

......&... ~ ,, ~ J,~,.. .s ""'l.w ...,lA;..,1..,...i.... ~ J,~ ;1 ;,,,,..is~· .s...,,JtJ ,, • .....:.4 ~4 
~ n ..-.1$ ~ .:,.i.;1,> .s'Y. . .....iw JI...,. ~..;.,,J..,.. ,,i "! 1, ~fr 15;~..,.. ,.i ,....,~, .,...:. .,.,,,;.::. 

~.:-.I jl,; &liiL> "! .,...,._., ~ "! jl,; 

t (\ 

I" (T 

r <T' 

\ (f 

.;Lo; .:.,,L.... ~-,,.., .s'}• v ,.;.:.... , ..,..,.;. (Temporal locality) ..;t..; .:.,,L.... ~-,,.., .s'}• sum ,.;.:.... (\ 
. .....:.4._... .,..,... (Spatial locality} ...-'IL .:.,,L...., "< 

._;L., .:.,,L.... ~'i<i .s'}• v,.;.:...., .,..,... (Temporal locality) ..;t..; .:.,,L....-)')!i .,sl,I.> sum,,,;::... (T 

• ..L!.I.,..,.. "<(Spatial locality) '-"'IL .:.,,L...., "< 
u>t..; ~ ~;~, .sl}.> v ,,,;::... , .,..,... (Spatial locality)..;ts:.. ~ ~-,,.., ,9)> sum ,,,;::... (l' 

.....:.4'-"" .,..,... ..;ts:..~,"< (Temporal locality) 
u-1...; .:.,,L.... ~-,,.., .sl,1> v ,,,;::... , .,..,... (Spatial locality)..;ts:.. .:.,,L.... ~i!l Jl)> sum ,,,;::... (f 

.....:.4..,.. "< ..;ts:.. ~ , .,..,... (T empora I I oc a I ity) 

int sum(int "lnl){ 
int i,SUJl'I = 0 
for(i = 0,i < n; i ++) 

sum+= vii I 

~rs .:.L...Jf >l..>......i ··~ T 00 JP .slA~.>l.W •• .....:. .s)I.... 4.<lOJ! i'.J JP .1>1' 4 .... Jl•x .Jj. ), -VT 

.:. J4 ~ .:.,W:;.. .1.,,..:. >l.uJ ·•~ 6~ ~ ..... ~ .:. JI.:.: J> U.JW:,,... .::.,.JW .:.,JJ:... .sl.>,!JI 4) .:.,IA::. 

.....iut>,_a; < _·<; jl •>Li::.......1,_.P, .... H.-! . .::-....1 J,.._..,i!.J (Y'°)lK .....i.tL>;..J ~ ,.,...__.. \T ..... ~ 

!.:-.I.::..!#~ (mlcro-memory] .wt...i!.J J, ,.....:, .;..~.u,...~ ,i....; (Nan<rmemory) 

IV'(\ 

\Al" (T 

1'o (T' 

"f (t 
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1J'l' (1 

\V'I' (T 

\\\ (\ 

Too (f 

)~a)~ .;,l. j 

YI • 
VI:> lo 
IP fo 

YA Vo 

r Ao 

IV \o 

'! ,.....:.t,,- ~ jl ,r:.,;' u""',> ~ .;?; ' (\\ U' 0 ;...:.J..-) .:.....I ;...:.J..- \o • .sl;I• ~· J.e'.S' .;. ,J -Vr 
.......,,,...). ~' .,,. ,,,. ,..,, ;...:.J..- ,. ~ .,w .;,l.j ;• . ...:.s..,. J~ .;,l.j ..t..>1' ~ .,,~ ,..i..:J.,.... 

,..:._;~I jl ,!\ ..... ,... ..... c.,Jo.. .:......I ··'· .;,L:.; J,.»; , • .s ..r..lAul. j ;• .::...I,>, • ..;..:. . .:.-.,,.; •t>:,. 
Ji.>,,~ .S ..r..l.>.;,l.j ;>)~.::...I J~ \A..::......I,> ,, ...... 41 .;,•I• C.-~ ..sly, f>)'l .;,l...j •• ,_:. o>l.A;;...I ,,_;t...i 
.... ~· ..P•,! 0l.j jl .o,_:.._....; .;;.Si> .;,i ;•.a......._.~ ~4 .:......I,>;•~ 0...,_., • .::...I .;;.Sr> 

(.J.e'.S' ,_i;,;...; ~ 

f'tT 'If (1 

711' , 1f' (T 

v1r ,1t(\ 

v1r,1P('f 

0 jl.> x ~41•,Hul.j lr>I ..sly, j\oi•;,- .;,l.j 

P, I lo 

Py r A 

Pr v " pf 11 T' 

Po \I) v 

(waiting Time) ;u;.;;I .;,L...j, (Turnaround Time) C......:.S r. .;,L...j Jo......,=.o.J-!> J,~ 41 ~,; ~ -VI:> 

!.:.....I ..s•J.& ~Preemptive Shortest Remaining job First ,..:...;,!JI ..sljl 41 I; ;d ..sl.>o jl•x 
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server 

1.5 Mbp$ 
access link 

1.25 (t 

servers 

~ J> r-' .~4.s".::..; ~I ,, ~1, .slA ,,r' ;t J!U .;:.j4,> Jb ,, LAN J> ,-.lb .;,IJ!;IS .r..j ~ ,, -V' 

0.....:. JL..> ;I~ .~1._,,,"t; 2 ~ J'-.J cache serve ...S ..,.u..... ._kl!~~;> .:,L.; .i.....,::.. 
.c.......l.....,, ,, ~ cache serve ,, ~It,;, ··~ a.,;t: I. 7 J!.li ~ . .::..jt,_,; .;,L.; .i.....,::.. cache serve 

!.:......I Sec~ .LAN,, JtU,.. .slJ! • ......:. ..; ~ .;,L.; .i.....,::.. 

I <' 
I. I (T 

1.5 (T' 

, .._,,. .......i.. "!<"127 ~ ,!1 . .;;.S.,r Jt...,1 .s........._ .sir,, ••,S Ji . ....,, ~324!1, ..,1!.U TCP Reno -VA 
~.....:..at,> J!U Jt...,1..;_,... .;,L.; RTT ~ .~JWGBN .-;....'IM 

(.~ ~ ,, 14-e "..-:.....ol fl,..:."~,. .sir. 11 Jt...11 o&. l.,;t;..,j ~) 

7 (\ 
8 (T 

9 (T' 

JO ct 

fJ 20Mh1~~ 
s, Si 8.3 (\ 

Gt IOMhp~ 20Mb11~ 
~ O omscc u 05msec u, umscc 4.9(T 

T1=001 ms Ti 0 02ms 7.5 (T' 

3 7 (t 

,, r" .slJ! .......... >JI>"'° Jl..Jl ........ 4! 4'....! ,., ..,!> IJ ,,... .. ~ J" Jlr' 4...ix .Js:.:. 4 ~..,!>!.,;'JI J> -VV 

.;,L.; Js:.:. J> . .::.....1 .;;...,450 ack,,., .::...4 500 4'....!,... ~;1.i.;1 .> J'•.r Jl.. JI ack ~ ~ .;:.i4.J• ~ 

• .:.......1 • ....:. ~,; ..s..:.,,i .>" Jt> Jo (propagation) Jt..:.;;.;\ .;,L.; l i..lb.!,_. Jt> J> T2 , Tl .s!4,....... 
t.::.....I Mbps~ • .lot.,J JI <)!I,, .S...,.:. (throughput) .,,..,,;,J 
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. -F'I" .~ ......... 'L,. CY } I M a. =-;t .sl;I"' (T' 

. -Ft 
. ...:A,..,.. .... '\..,,. c.,; ) I M a.=- .,s1jl'4 (f 

F'I' 

10 YO o.V 

+ IF e, v. v - 
s c=- • dt 

f.:.....l .:....J" ...U... .;iitp, ..,.,..,.> J,,J,. ,.us..:......! JliJ.t.1....-1 ';'l , ,A.o • ...:. o>I.> .;it.:.; ,1.._. ,, .,,i-,1 i.i.1,..:. -A I 
\F 

, IJ>J~ . VLSI, J~• -.4,,,::sJI .,c-~1 ..st..,I.;..) .,s,,;,..,.lf .st..,.;;-,- t.SJ~ ~ ll''>• 
:(!.>........,,... 

ISPA:200.23.16.0/20 
(T' 

ISPB:200.23.J 8.0/23 

ISPA:200.23.16.0/23 
ISPA :200.23.20.0123 
ISPA :200.23.22.0/23 
ISPA :200.23.24.0/23 

(t 
ISPA :200.23.26.0/23 
!SPA :200.23.28.0/23 
!SPA :200.23.30.0/23 
ISPB:200.23.18.0/23 

lSPA:200.23.16.0/23 
!SPA:200.23.20.0/21 (\ 
1SPB:200.23.18.0/23 

ISPA :200.23.16.0/23 
ISPA:200.23.20.0/22 
ISPA:200.23.24.0/21 er 
ISPB:200.23.18.0/23 

;1~4!1> 200.23.1.8.0 /23 .s ,Lr-; TSP .;,!1.<lSPA > >>1> ;1_,i ISP ~>!,,;.>I>.> J'...i 0U.'-"' >,j .s,i. -A· 

s,i._,...; A<> 4! J..l. .), -"'>,,,.,.;; lSPB 4! 1> >,.>!SPA 0,,::..:... V!.1,l'I . .:....1.,,1, ..,.....,..,U >,.> 04.,,::..:... 
!..i..:..:s..r> ~ .:.i?.,14! 1> u.'-"'>,1 l'w .ISP ,, V!.1 u..,,1t...,...... .u:;l .~ 200.23.18.0 / 23 

200.23.16.0 I 23 
200.23.18.0 I 23 
200.23.20.0 / 23 
200.23.22.0 I 23 
200.23.24.0 I 23 
200.23.28.0 I 23 
200.23.30.0 I 23 
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" (T' 

Io ('f 

N 

~......:.4 ...;1,;._,..; ;.j Y..>Ui. jl ~ ,.1"5 01,-,..-> r. <S""l I .;;..,IA.."!,...:, o.>I> 

' (' 
~ (T 

0) 
• 

~H(jco) v. -sin(0>.1)--i HUm) 

Jr 
- (I 
r 

Jr 
-(T 
I' 

Jr 
- (!' 
r 

Jr (f 

,.k,.U i....,.....:,1,; • ...:-4..,....,..,,_. ~~ V,(t)=V,1 (t) ,!1 . .:......1 • .....:.~ RLC ,...L:..o jlN U:..,..:. -AO 

i....,.... .;,I,< • ....:.4 .r-,;..,... ~ ~ V,(t)= V,f(t) ,!I . .;;...I .;.I' I ~.Y. .....-1I""°'IA..41 o...:O wlo 

,.k,.U i....,.... .;,I,. • ......:.4 V,(t)= V,1 (t)+ V,f (I) ,!I . .:....I .:.I,\ r.'r. .r"l I .;;...,to. 41.......:. o>l> J..~ 

-Af jl .j.S:..:..:.o ~,1 ... H (ja>) .~.~;Iii,, 1, sin(ro.t) •I H(jro) • Asin(m0t + ;) ~ 

•.;....1..,;i..j ,,,>1; .>JU ,1,...;xl V0 ,1.u..~ ~1;141.~~.r> r..j .;;.,,_.,411, ~;1..>..Jl> • ....:.4,r>C, L .R 

Ill 

' (' 
0 
- (r 
r 

I+ J (l' 

r . r+- J (T 
T' 

1H 

!.:......t,.lol! ... 1-,..->r. VT ~r''>jlo....:.o-'!>.._,...; ........ IY-j;I""';> -AT' 

V1(t)=cos(t) , Yr(t)=.JOcos(Tt) tF 

T'!l a I 
- (r 
0 

on N tn A 
+ i, - (l' 
v. 0 

I 
b - (f 

" 
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0 Q ' - (\ 
v 
\ 

- (T 
\o 
\ 

- (T' 
I \ 
I 

- ('t 
If 

<Jjl> ,- _;,»,!I . .:......I.~ oolA:;...I <.Ring) .SF ~t...,; ~ jl ..s~ Jl:J:.,.... .>..,J,; ~ ·r..j ,,..,. ,, -AA 

F'F .s,IS <.l""'IS ,> .o......S u,,1, ,,. .sir. I OS ,.,.>\; Jo ,J 4 .~4 o......S .;,,,1, .s>''' .;,jl> r.lr. ,, FF .s>''' 

jl..,.... ...:.1;- ~ .""5..r' ,IS \••l\filz ..,.M,; 4 v00 =TV , ronm .s),l,.:.s:; 4 ~,, ...:.1_,;- ~ -AV 

J..<>,> .:.ll> ,, ,,. ,, ,l'I .""5..,. ,IS l,FGHz .,.;IS,,; 4 Yoo= \Jf::.V 'fOnm .sj,J,.:.s:; 4 ·-.:.>t... 
.,ijl> .:...,.;;; .::..,...; ,,,.. .. 1...s . ....:...:.4 u~;.,,; Jr .si..u1;, ••Y. u~ ~~· <>',;.., ...s:,,;u...1 "'" 

'.::....I tonm ...:.1;- ..;;t> .:...,.;,»..,YO nm ...:.1; 
o,vo (\ 

I (T 

'1 r (T' 

1,0 ('f 

---out 

~""5_... .Sjl.....J~ 1, «"!\; ~ .,,"!,,,,.... -Af 

~~"''-"I....>~(\ 
..r.<~ ~ "< ..rl.....> ~ (T 

.... ,, '/!.,...,).., ..rL....> ':')ti ..,...,.i; (T' 

.... ,, .;,.;4...,).., _,.,L....> ':'~...,a ('f 

321C 
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, ;.'i4 .S,..:. .4 U!.t J• . .....:.4 • ....:. ..s;t.....,I.,,\ CMOS Jh:... 4 .s•'J' ._.NANO.;..,,!~-~..;. ;J -'1 

o.>.:.:.S ..r,S.,... ~ .>!~4, J!'i4 .S,..:. J!IJ! ,. IA,} ...-•ul.u-:- .;,!_;,,.. .S ;.;1 • ....:. ..sFJ.!o;t..ut ..SJ,1> J!~.4 
._,;t..; .:.ill Jt.U. d.:.i_l ,,j> ,> 4 . .,.;.s..r> (..J;...,.U) ~IJ> IJ ,;.•,> 4 "!I..:... NANO..:...,! r ..:...,! U!.t . .::....I '-1.l\ 

!.:.....t ..,,;u ~ ~ ..:...,! V!.1._..;1, _,..>!; • .....:.4 µ0 = rµ1, , ..,,;t: ~ 10 ~;. .i>t, • ..:.:.s .,.,s.,... 
lo O (I 

1 f o (T 

IY-o (T' 

IFO (f 

s •. , 

I \YO (T 

\fVO (T' 

IWO(t 

c 

...,w . .::.....t • .....:. ••'• .J.-1.W ;.; JS..:. (carry-select adder) ~ ,.;J ..,,t;wt ~ \r • ..:.:.s ~ Ju.>t.... -~· 
~.:.....! ... l:~ ~ o.>.:.:.S ~ c:J!l _,..>l; .;,>~ . ..Uto.....:. ....,, Jt..t.A. ,A.o "! 1-'"!I J> IA..s•,,, 

_,..>!; • .._;l;,;li WO:~ ..,_.l>o.. _,..>!; . ...,i;,_"li I•• :$1•tup _,..>!; .... i;~ foo :~.;:JI..~!;) 
(..,,ill~ loo :~ ...-.stJ!.,.L&; ,.IJ ..,_.l>o.. 

AYC, (I 

... 
-=\ 
L ... 
-•\ 
L 

rtp <Y 
\o (T' 

\'( (f w 
-ef 
L 

.. 
-=\ 
L 

w 
-•I 
L 

~c....l .:.J, ..,J...c ~ J!IJ! VOL y.j Jl.>..o <SI)! 

( . ....:.4 .:.J, I , high .:Jl> J> ..s•'J' j\;;J, ;l.>.A. .S .;.;.! ,,j> ,>, .,_,:.5 ,i.;.J re ;.;.J..i }I ;0 

(voo =Iv' I V111 l=I Vtn I= 0,rv' k~ = Ykj, 'Joirr .,o,v\' J1,no "'''" 'J10, f., r,1') 
r1o <' 
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.;I.. j " ,.,;,, t.;,,..,..;; - ..;..> { \ 
.:,I..; t, ,,,;,,,,..,..;; - _,h> cr 

.;L.; 4 ,,~....,.;; - ..,Jo>,.,;. (T' 

.:. I.. j " ;!~ t;,,..,..;; - ..;..>,.,;. { f 

,- --- - - - -- --- -- ---- -, 
: LTJ : 
: h(nl l yin] 
I I 
I I 
I I 
I (-1)8 (-\)8 I 
I I L I 

x(nl 

- Reg! - loglcl >- Reg2 - logic2 ,_ 
1,.,,..•25M,~•SM ._-.20ni.t..w,•St't 

I I 

e 
·"'-'JI.::...,/ <t ,;.._, ..slAJ~} ;>,,"'<~A J~ (\ 
·"'-'JI .::...,/ <t ,;.._, ..slA~ ;1 ; y.> "'<~ A J~ (T 

. .>...:.4 if!f.r' ' .::...,/ ) ~ .)o,.:. ~ .;,..., r .::...,/ <T' 

. ...:.4 ;~,.., r .::...,/ ) ..:.,..a .}>,.:. ~ 0,..., 1 .::...,/ <f 
~.:....1.._,,;1;,_;u ~ ,.,.;$ ~ ...;1,;..,. ~ .s ~ ..;1,..,1 ~ .>'.J .,,,,,,.... ,, -~T' 

,.;:.:;...,,. ~ ..,.i "-!._,..I.-> l.>.::.l.; ~ d>) 

( Trlk = f. ns • •c1k-q,max = f OS ' tc1k-q,min = r ns ' tsetup =Ins , tbold =Ins) 

A 

N 
8 

z 

8 

z r A-j 

t; c....1 • .....:. ..,.~1 .,sl.;,J" "-! J~;;1; •;1...;1 , • .....:. ..s;L...•>~ J!.j.::. J,_., ,, "-! F = A(B+ C+ 0) l':!r; _,y 
T .:.,J "-!~I .:.,J ~r' ~I ..sl.>! ,.....:.4 .>!!.>! Z ,r.,_,.;. ,,_,.; .;,t.j,> ,,:.-._jil,> ,,,_. ..r>.:.~ 

~....:.4 ;1;; .>! "'!4, ,,. ,.w .• ,; ~.....:.,,.... 
voo 
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dy(t) 
4!,..:;-....~t,_ . .:.....l•.....:....a.,,..,; ""dt+Ty(t)=x(t) J,,.-l1,A!.>;J>l...4LTT ,~~.;,!..;..........., -~A 

Y.:.....1.-1..s .x(t)= e-1u(t) 00,,, 
(re-• +re-")u(t) (\ 

(re-• -e-n)u(t) {r 

(c-• -c-'1)u(t) (T' 

(e-• +e-'1)u(t) (f 

T 

-\ \ T T' f o ('I' 

T 

-I • \ T l' 

s(I) 

}.i.,,I,. ' J..- .}» (\ 
}-><!,. ' J.. ,.,;. - .}»,.,;. {r 
,i,,.,_1,,1; ' J..,.,;. - fa,.,;. {l' 

,i,,,,1,,1:. ' J..- fa (f 

! · .· 1,1. 1, .:..,,..01.:> .-1...r .y(t) =~(cost) ~,,.>-u•1,, u.i1, ~ .::....~ - .;,I..;~~ ._,.1,.> ..,.~ ,. -~P 
t..;, ' { \ ..,..-;,,.< 

J..,.,;. <r 
,) ... j I., ,,~,,..,;; (l' 

,,.:..,1:. (,)"y..... (f 
!.:...I......:.••"' .;,t.:.i ~ ,• .s x(t) = S(t -1)+ TS(t -T) u•1>i JL:.4-- "! ~l.l\ ~ti·•,,. .-1..s -~ v 

"' 
!.;...I..,·· . ·e~"'t"·Ylnl= L x[k)xln+kl..........., -~o 

k=-i::o 
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. .:......1 LL(1) (\ 
. .:....I LL( K) . K :!!:. 1 tW ,.sljl "< (T 

K >T .s ,.s,,W., .:....I LL(K) (f 
~ LL{I) .), .:....I LL(T) ('f 

G: 
S-taAalDb 
A-ta Dis 
B -tbBlc 

\ 
- (T 

' \ - <r 
\A 

I ('f 

-\ - (\ r 

\ D \ 
• .:.....A x(nl=(--) .::..,,..,"! h[nl=(-)0u(nl "!~ ~~ 4 LTI ~.;,lo;~~ 0~,,, -\·· 

r r 

~, ''(1) J•·<_ .,(X(jOl)=ru(Ql+r)-ru((l}-r) ~.1,;._4~~)$(t)J•·< ·~ -~~ 

!.:....I .-1.,s v(t) JW:.,.... . .:....I ,1):rl x(t) = v(t)cos( .!.1) 
r 

~sinc(.!..1)cos(!1) (\ 
Tl! r 

rsinc(-1 t) (T 
Tl! 

rsinc(!r) (r 
11 

rsinc( .!..1) ('f 
T1l 
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~.a•.s" .:,L.:..; 1, ~~ 4 i..,.1_,! .:.....,• ~lJ ,,,,.. rl.>S -H) 

LL(l)cSLR (1)c LALR (1)c LR (1) (I 

SLR (1)c LL(1)c LALR (1)c LR (1) (T 

LL(1) cLR (I) , SLR (l)c LALR (1)cLR(1) (f 

LL(1)cLALR(1)c LR(1), SLR(1)cLALR(1)cLR(1) (t 

;l 1, u.> ,.i..s .""-!.~ whlie ~ ,,... 4! ,r-':11<1 hli 4 1, while ,...:, ,,;, ...is '! .!>~,...Lex ...-!.,;....,u .>!,!I - I· f 

'..:.s\S"~)· ,.l!lvolS ..St-' 
.:>1'..!.t; ,;lh> (I 

(Semantic) ._r.t:.... .;u.> (T 

(Lexical) .s,;J .;u.> (f 
(Syntax) .s,.,.; .;lh> ('f 

(mr-e mr) -+(1111xint) (I 

((mtxint)-+int)-+ int (T 

(int-+int)x(int-+int) (f 

(iatxint)-+(int-+int) (f int int int int 

--+ 

/ ""' --+ x 
/\ /\ 

~ J.iL..,.... i.,' .;...,I LL(I) .G, ,...1; '.:......,; LL(I) .G, ,..S,l" (I 
. .J..:l>!...o,. r, ..:-1 LL(I) .G, ,...1;,.:......,; LL(I) .G, ,..SJ (T 

.~•L.. <"' l, , ~ LL(I) t.. ,.-1,$ jl rl..U if=" (f 

• .>.;Jot... p» L,, .>.::.-> LL(I) ,...1_; ,,, r (t 

(~ ~ J .s ) !.;....l.:..... ,,, • ,,.. ri.AS .,.1 J ,,, V!.l <)',..» ,,, ·"'!.~ ,J;; ;> 1, y..'J ,...1,s ,,, -1· T 

G1: S-+EJT Gr: S-+EIT 
E-+Edfl E-+lA 
T-+ abEJacE A-+ dA Je 

T-+aO 
8-+bElcE 
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(Select bid from Boats B where exists 
(Sclcc1 • from Reservation R where R.bid~B.bid AND R.sid•S.sid)) 

('f Select sname from Soulors S where exists 

(Select bid from Boats B where not exists 
(Select." from Reservation R where R.bid=B.bid AND R.sid=S.sid)) 

(T' Select sname from Sailors S where Not exists 

((Select bid from Boats B) except 
(Select bid from Reservation R where R.bid=B.bid AND R.sid- .sid)) 

Select sname from Sailors S where exists 

((Select bid from Boats B) except 
(Select bid from Reservation R where R.bid=B.bid AND R.sid=S.sid)) 

(\ Select sname from Sailors S where not exists 

.jl_lJ: Boats (bid , bnnme, color) 

,,;,:Reservation (sid , bid , day) 

.:.•All: Sailors Uk!, sname) 

S_.AB S_.AB 
A .... aAb b (I' A_.aAbla (\ 
B_.bBaja s .... bBalb 

s .... Ao S_.AO 
A .... aAb s ct A .... aAbls (T' 

B .... aBblb B-.aBbls 
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n (CJ ,8 ~>>-D (Borrowj o 
<Title:> pubhshcr='wilcy" 00 <ISBN> 

n (CJ 'B k))+n (BOITOW) (r 
<T11le.lSBN> publisher=°\l'ilcy" 00 <ISBN> 

TI .. ((TI (Borrow)).TI (Member))1><1Borrow) rr 
<l1lle> <ISBN.MIO> <MID> 

TI <Title> c<TI<ISBN> (CJptiblisber='"ilcy'(Book))-TI<.ISBN> (Borrow)) 1><1Book) ('f 

IA..,..l;.f: Book(lSRN, Title, Author, Pubisher) 
.u.:t :'llcmbcr (Ml D, Name, l\10art) 
.,,\;$..:.it.•: Borrow (MID • ISBN , BDatc:, Duration) 

«• • · ci,! .:...;t..1.s""' ~ h....,> ..S wiJey .:.11L.;..:;.;I ;I ..r..lA..,..L:;S ,:,!~ 151~1, r.>: .:.,t.,.: -\·, 
f.;.....J ~I.IS J.>lao 

,i;.;,,, 1, F = {(A,B)--+ C, B--+ D, (D,E)--+ C} .~Ii .slA~I' ...,,....,.. , R(A,B,C,0,E) ~1, -\•A 

~.:......!fl.IS ~1, .;,!.1-'!.>.,;ll' ...,,is·"".~ 
{A,B,D} (\ 
{A,B,E} (r 

{A,B,C,E) (f 

{ A,B,D.E) (t 

321C 

@youseficlass
021-88922915

Page 28

youseficlass



(COX.COi D~STCOX.COI D AND COX.Credit=4)) 

STX.STName Where Exists STCOX (STCOX.STID=STX.STID A \ID Exists COX (t 

(STCOX.STID=STX.STID AND STCOX.COlD=COX.COID)) 

STX.STName Where Not Exists COX (COX.Credit =4 AND Not Exists STCOX (T' 

(STCOX.STLD=STX.STID AND STCOX.COlD=COX.COLD)) 

STX.STName Where Forall COX (COX. Credit !=4 OR ot Exists STCOX er 

(STCOX.STID=STX.STID AND STCOX.COI~OX.COID)) 

STX.STName Where Forall COX (COX.Credit =4 AND Exists STCOX (\ 

Rangt,'Ar STX Over ST 
Raugenr COX Over CO 
Rangevar STCOX Over STCO 

.:.4~1• .i.....,; ,.....:, ..,..l.:Ull <Y,,• STCO(STID,COl O, Semester, Grade) 

._,..,,. CO(COlD, CONnme,Credit, ... ) 

.:,l.~1• ST (STID, STName, ... ) 
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.:}J..:.:.S.i..Jt- S(fil!!, SNnmt, Levet.City) 

.:.l..W P(PID , l'Nnmc, Weight) 

.s.i..Jt- wl..W SP (SJ:D,PID,QTY) 
. IS ..:.:.S .>..J - ..._, • 
" -t' t' 
Create Assertion Myconst 

Check (Not Exists(select =Frem S Where S.Level <5 And Exists (select =Prom SP where 
SP.SID=S.SrD ANO SP.Pm~ 'Pt')) 

..>;.;$ .J..J • I P I ..... c..:. I. .;:.w.; ..i.. W 0 ·I • · c - 1.. · I. · I! .;.;.;S .>..J • ( \ 
·"' • ... )r-""~·tJ ""' 

• .>,;..;$ .>..J • I P I ....J;..:. 1.. ,;:.w.i .i..:J ·· O · I • < - 1.. · \. • ll' .;.;.;S .>..J • .!Mt (T _,., . ,...,.. Jr-'C--·v .,. 

·-'-'tW .i.,,J,; 1, PI -...k.!. 1, ...w ~ Jil.» .>t~ o ,1 ;-s ~It ,;,ll'.;.;.;S .i.,,J,; (T' 

. .i...!.l. C.:.I> 0 I • • -'- · ... w .,,;S ;..J • I I' l .....,L.:, l. ...W .S . ,•..w,S ;..J • ""(t . ) r--o!..r- •. ..,.. _,.) . w .,.,... 

(f 

Select SID as ID , Sum (QTY) as SQTY 
From SP Join S where Level > 10 AND Sum (QTY)> 1000 
GroupBy SID 

Select SLD as lD, Sum(QTY) as SQTY 
From SP Join S where Level > 10 
Group By SID Having Sum (QTY)> I 000 

(T 
Select ID , SQTY 
From SP Join S where Level > 10 A.'ID SQTY > 1000 
GroupBy TD 

(\ 

Select ID, SQTY 
From SP Join S where Level > I 0 
GroupBy SID Having SQTY > 1000 

• ....:.'-! ,...:; '-'!..-; J!.i .:. J,..-4! SP , S J''""" .s'J J! V, -'-!.> .s .,.,,:.5..;.) -111 
S(SJD, SName,Level, City) Create View Vl 
P (IT!!, PName, Weight) As Select SID as ID, Sum (QTY) as SQTY 
SP(SID.PrD,QTY) from SP join S 

Where Level >10 
GroupBy SID 

~ >,.:0.,o ._.!I J>I ~ J> .s,,._, ~ ~ .x....- F./C ~W It..;: ,1.> ~ J> J!.j ,,._, 

Select I 0. QTY 
From VI 
Where SQTY > 1000 
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!.:....I .i.:....:.,.. 15U.J..U: jl ..:.-.>/'I.JS•;-:- lJ•"' )• .;,5'~.J ;'. .;:.4l) -l\S' 

.)>l> ~ 1., ._r.;.sl, (\ 
o.L .r:s1i (T 

I_,!'..;.,..('!' 
1;~,_.(t 

!- :•.;;.....,,.,1,_...h!l>.;:,)1,.&,.1...sj,1..,;,.,~)· -110 
(3xP(x)-+ Q)-+ (\fx(P(x)-+ Q)) (\ 

((-,P-+Q)A(P-+R))-+(-,P-+R) (T 

(3x(P(x)-+ Q(x))) H (VxP(x)-+ 3xP(x)) ('!' 
('V'xP(x)-+ Q)-+ (Vx(P(x)-+ Q)) ('t 

0 

,fl . ....:...:.~~~ )l:S ,.;.;1,;-~ ~ ..5.;) ,,, ~.~Loi ..s_;...1..5.;) .J.;) '-' 4 I;,-_; .JI,!"""'"'~ -\If 
~.:....I~ ._kl> ;>..j ..s1>.,:.,, ;! ~,.w 4 ..s,l!;L..li ~I .u:;i . ......:.4 V =green , NT= red ,1.u.. 

Forward checking o 
Arc-consistency (r 

Path-consistency ('!' 
T l \" •},.. (f 

.i.....U- ..ws t , ·: CK •1 . ...:...:.l. ...::..:.1.i.; < - • .:;.;.... ..._., .r ...:...:.l. ..i..1 • R R .S:.:..!...; J IJ -llr - - .,..... I Y · <rr-" =- · .), T} ·\ ··'-'' .r. 

..,:...) Ry , R1 !)'.;;)IS..,...,..; ;1 J.ol> ~!,~...;IS .i.,,.1S .u:;T ,....:;4 Ry ~I) .i.,,.1S ~ CK, ,R1 ~I) 
!.:....I fl.IS,( R1 ><Rr 

CK,nCK, (\ 
CK,UCK, (T 

CK,xCK, ('!' 
.~ J.ol> ..J..il) ... ill .,.,.s , .. ,.. c KI' CK' (t 
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..;....1 .)o> J.a •}.;.,.;;~ ,.S ·~ .,...-> J? IDS .six r;'I ~ (\ 
. .;.....1..,,1..; J_._. •./.:,"_;~ ,.s ·~ .,...->)? BFS .slJ? r;'/ ;,j;jb er 

. .:....I~~ J.i...oJ.:,,,_;.,...._ ,.S ·~ .,...-> ,~ DFS .sl,~ ~;'/ ;,j;jb (I" 

. .:...J '-"t..; J.i... •}CJ'j,_,...,. ,.s ·~...,_ .,.....-> .r. cbidirectiom11) ~, • .s~ .sl.r. r;'/ llil> (f 

.,,. ~w- (uniformed> •. a,.1!ll; .s~ .st...;.,> ;1 ••Li::.wl 4 (tree-search)..,:;.>• ..s~ >• -Ir· 

.:.SJ> t; ~ ••Li::.wl Minima.~,~ ;1 ,..-1~ ,!I (Zero-Sum) ~,;..•,.iii" ..si4 ,,,. >" -\\, 
' - . ---)· .,,. ~l.>.S" ., •.• :.fl"« _,l!;.> ,,. ~;4..sly,1, ~ 

~ ~ ~ ..S., I, l .,,_.; ...,;r:..:...,;... >.>& S., ;>I; .;jl; ..,;1<~ .;la~l (Utility).;...._.,,_,~~(\ 
.. }..; minimax .i....,,; ....:.1~ ~ .:.s ,;> ,• -s,,,:h ~ 

-s'" (Utility) -s"'-"•,..., .;,• }' fS"l..1.> ., ~ minimax <>"<>~I t.,_;J .>.:S; ~ ~ ..;.,,,. ~;4 }'I (T 
.. ,.:..ri )W ,,.. ~;I.; 

1, ;_,t..; .b.i.l; •)..,;minimax...;,, b....,; ..... i .;;....... <;'""I~~,, -sr-!h a-P ...,.,,.. ,.:,,,!JI (T' 

_,_,,,._... ,_;.;.IS 
._,,i.,.-.;......., ~ ,,,;_ ..<,.,;> jllo ,• ..;.,, "'' ;t .,ti:...,14 _,>;;..,,. .;:.,_}, 1.51,, .S (utility}..>"'-"•,_, (f 

. ..l.!.\i ~-At.,> Jllo ,• o.>...l .::....,, 41 (Utility) .S"'""",_,) ;-s .:....I .:r4- 

..... p 1=-.a ol!.;i al=P }I(\ 

KB I\ B p= a .:.....I..;,~ KB l=a JI (T 

KB p=-.a , KB,f= a .S .1.!J., c.:.l. ·~' a ~ S., .;....J .:r4-<T' 
KBl=a .~i ....:.t, ~,.... a .;....J ~ K.8 .S ...,~, w ,•}I (f 

SDEFG (\ 
SADEFG rr 

SADE13FG (T' 

SADEBFCG (t 

r (uniform cost search) c.>I~ ~.i"<.S~ .;.,> jl •• w....14G .,s ;•.:,....,,_> .s'.r. .r..i .\.IL.>• -1\V 
!...;,_:..,...J.<~ .,_,,;,,.,!Ao,! ~W- ·.s>I,! '5~ .:.Ji.> 
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