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_L F Jr-, n 
'f 

t \ (I' 
cesre 

r.Jr er 
Y-11.. rJr-\ ('f 

\" __n_ n·\ 
r 
- (\ 
bi 

r 
v .J1.. -ln T (T 

Ci 

"u (t) In r er 
Ci 
- ('f 
r 

i.S)}I i)i..i.o ~ jl ~ . .;;.......I i(O) ='A )!I)! UJ....i ~,1 u4.ri:- y,.) ;f..i.o ;-> -V9' 

~",..::.IS"' J,; ,,n )'!')'! UJ....i 

Cl Rf .n 

'<' sint 

Rl"ll Y... r (r 
I" + r er "V YA 

b r <'f 

..i..:.4 .:.it_, (-,r) y,ly, i.S~i _,.> i:,4.p. ~ J.i.....,:;..o ,,;.it,; y,.) ;I""' J-> _,.fl -VCi 

~~I ~I~ b , a jl ;l..i.o J->l...o ..:.....9lA.o 

fH 

v .n, 
N 

~..::.......l .;;.I,~ N ~""'° i:,1,;' ..i...:.4 i =sin t Y..i Jl..i.o J.) _,!I -Vt 

-'\;Ci (\ 
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. ...1.i).:i ~ -5),T)~ r,' .sl,,,~ • .:i).:i 1) .s),1)~ .:.r..~ r ~ (\ 
, ~ .r) ~ -s),T}-! r ~ . .:i).:i 1) l..S),l}~ .:.r..~ r ~er 

. .:,).:i ~ ..S),T)~ 

r ~ .r) ~ ..S)~T}-! ' ~ • .:i).:i 1) ..s),1)~ .:.r..~ r ~ <i 
.c ).:i ~ ss » l)~ 

. .:i y) 0,La.9 ,),;~ .:...~'.)J.1.1 .:.r..1 4 ~.i.,;,1; ..S),T)~ .:i )'Y° ).:, Cf 

(1) (2) (3) 

y A A y A 

dS ..$i;~ ;.:> • ..::........1 o~ .s>1,l:> ,u .::.i;~ ~ ~ 1..51~1,.;· }:.l,;1, ;l.M ~ -VO. 

(yield) 45;,T;~ .:i;~ ;.:i .~4 w~. ~ ~ ,J'b ..slY. ;!"""° ~ ~ 

\'.::.-I ,ol..\S' ~ ~.JS (Y')' (T) ,0) 1..5\.o;~ 

0 s Vnn -Vtn <' 
o 'Yno-rYtn <r 

I Ytp I ' Yoo - Ytn (i 

I Ytp I ' Yoo -rYtn (f 

a 
__J_ 

.. lS' ~ • .. ~ ~ ~ ..SJ ~ f.)"j) 513D 
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'1' er 
'11'1" (f 

\/I" 41.! • .:w ~ .;w, . .:.....I c.J_, 0 If ~i;....T jW, 151;1.) nMOS J,......, . .;;1.; ~. -A\ 
c-J9~ \ o o • Vt ~ ~L> 15ly, IJ is> };t.) JI.) ..W1i i,>l}:t . ..i..;,4is0 c.J, 

.)-11y, ~ t ~' w4.P. ,..i..;,4 Ji c~.1 J,......, . .;;1.; ,.fl . .x.s LS!~.h' ·~4.is0 ~IS' 

(Vgs = Vds = Voo) ~~ ..l.Ablp ~ 

4 
2 

VDD 

.S ~_,..:. 4.! J1..,\.g J.) )'!~.4~151.AJ~ . .;Jl_,.i" ojl~I .µn = Tµp ~} 4 -A• 

J~ . .;;1.; ..::...i,l.l.i ...A..:U ~ c.J~ iJ?.i~ ).) Y,~.4. ~ J.)la., ..:...091.l.i 
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~ Ro=? 
A-1 
Bl 

cl w 
l 

r1Y6 (\ 

Ci (Y 

'\1rti (r" 

'r1c, ("f 

VDD 

-AT' w ~;' T = ' 45 ~.1,,..;. Jol ._r,-9,> i.:;.....,IA.c i.r.!.~· )l..i.A.o ,.u ~JI~),,) 

~·.:.:......i1 ~1 # ~ 4 Y.lY. ~.;,;·. ABCD = "H .:.. J"" ~ 1A1.5ol'J' 

(Vno = '1Q v 'Vtn =I Vtp I= 01Q v ' 

µpcox = 'o o µA , µ0cox = f co µA) v,.. v,.. 

vc <' 
'f C (Y 

re (i 

c ("f 

.sl.W,S ~ 01 .slA )~.,;.;1; d' r -~~)ii),,) .s,,)'J' .i...i NOR 4 ~- -Ar 

..::....o,IAo J.)U,o 'Y.lY. o¥ )'!~.~ 'J-!'¥4 }"° i.::...o,tA.c 45 ..::.....ii a~ ":-'~1 

~,,;. 45 IS"'lLA LA1.5.)'J' u.9J Y. 0.,1.a.o i:i.;t> -~4 .,_,, ~,)1, ~. "'"° 
ajl..WI ~ nMOS J~.,;;1; ~- ..::...o,La..i, 4 wJl>) ~~1 '°1..1.S' • ..::.......! ~ 

w)W., u~ .,...;~ i:i.;t> ,;1 ·"'-!.~ ~ Jol R, c Y.'Y. ~; ~ 1J .,_,, 

nMOS .HIY. ,i!! ~1, pMOS ..::...o,La..i ¥ d' ~ -¥ )ii..J Yo ~t..:.~ 
(.~4 .,_,, 

513D 

Page 5

@youseficlass
021-88922915

youseficlass



Y=ab+ac+bc n 
y = ab+ ac +be (\ 
Y = ab+ ae + be ('I" 

Y=ac+ab+bc Cf 

b 

~~..r> 1.5jl....io~~ IJ ~Ii~ ,.u ;l..>.i> -Mi 

. ..;:......,! Vno )'!f.,NOT.;:.,.,.f :a .. :-6,jL;..,.,;·w r . .r. .. i.s--- ) ' 

('f 

b -a b 

(I" 

(\ 

(\ 

b1 t>.ci 
a<1 a4 

1----!-....L..- 

a1 a~ 

b1 b-i 

c 

b 

a 
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\ o o (I 

;JI . .,;;.........ii 4ilS H ~ #. fo .~-_,.,. # f J.j41.5~, 4 i)lilS' ~,,JO -A'\ 

J~ ~ ·~.) ~.1,;..91 ~IS )'! ~ M "0 ~ 1..) JlilS ~,,JO ~I~ 

\'.~.) ~.1,;..91 ...\/.4 JiU""".) ~ IJ JlilS' ~,,> J.) }!,,_i ~ 

1 o <r 'ei n 

, o I 'f , , o 'f o C'f 

ti' (;Joo n 
\ a I 'f ' ti r o cf 

\o •\coo ('I' 

1.5;1.)H~~ s(t)=\+cosr(Aoo7tt)+sin(ront) .J'_'1lil J~jl -AA 

~L;.., t} ·~.r' Jl.w.JI' o.>;S J~.-> ~lo • PCM..;,) od.!' o.>;S 
~ M ~ r.> ~ Jl.wJI t} '(~~ )'! .i..i~ ~ r.> 1.5;1.>r..i..i~ I.Sly 

~..:;.....,1 J~ ~ od.! .::-ii; jl ~_,;·~(~IS Y. 

s \ o dB ..S':il..il ~ l::4~1 ,:,,,~ ~·1J'!~ JlilS ~. ~ 1.5.l'J' J~ ,:,,1~· -AV 

.r.,L......,,! Y..¥ 01,.;· ~~}'I ,.;;_,l -\ o o dBm 4 y,IY. \ o o kHz J.j4 1.5~ 

dBw 
~i?~.J.)~_,;"-!J~~·~4 N0 =-rof Hz oJ.j~ ;.) 

'l..::-.1 dB 

Y/'f (\ 

\o / o'f (i' 

~ \ o t~ 4 1.Wi- ,:,,,~ ~o.ll.l JLQ.;;.;1 ~ ~. IS'J y, IJ ~ t.; ..::.-ii ;fj! -M' 

~.4 \ooo ~~ ~Ji.~d.l·~ Jl.wJlB~~A l~jl~IJ )'!~ 

~-4 Ci o ACK~-.~ ;A Joi,.,. ..:.J4.J-> ~~Bo,,!, .)~'5"" ~ 

o...i.....W ~.f..l-11> t_,_; ,;I JL.....a:.;1 ,, : .. · · ~ ii' .,S . .) JL..'5"" .i.jl,J A .sri ~ lJ 

;l...:w.il ~ii ,..i...;,4 (full duplex) .u ).>,.) pl.o.i' JLQ.;;.;f '"="',.i-.'' o.)'1 (guided) 
J-!.LS W"-!.I J..>lS' JLQ.;;.;l 1.5ly, .;4.-J .>;,.,.,:,,Lo_; . .::..-if ~IJ~ r y,ly, ~ _,.,. J.) 

'l.::..-if ~Li~~ 
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'0 (\ 

. ..:.:.......! o..>,S ..y,.· T;lS ~ Switch 4. Case;,.-...,..)~ . .sly,~ }-!.4-ol.S' ~. -~T' 

ul.......lb.:--itJ ~ ~ .::......._....! c....,_Jl> 1 o ul;I..) ;~..) i:..---,il 

ojl..WI . ..l.i~i..s-" ..,..i.;..;1 'fT', 'fl, Y'V, Y"I, T~, Tr , '~,IV, If, ll 

~..:.:.......11.5..>9..b ~ ;..> J9'!j.c ~ ),) ,J.Y,.. J,~ 

r n 
\r <'I" 

1r <r 
\A ('f 

S--7 aAbB 

D--7 dAb I EB 

,k4'ilf ...S ~I..>~ . .::......;! J;>'~ LALR(l) J""'J4 .s'Y. Y..i ,..1_,s ~ -~T 

jl µ, f, e, d, c, b, a 1.5LA>o31, jl ~ .iJb w.J./.,) 4 .s,),.H w..1.il,t:i- t"~ 

"6'°~ Jl9J ~ . .slr>:"I .slY. ~ o.J.NS ~,.. 4! I; J~ .s~ 1.5ojl9 .:,i..1.il,t:i- 

Jl9; ~. ~,..,._ ~,,;· 0..1.......&lS r-11'..) y;!S ~lj4 .s ~',)IS° ' .,,;.$~JAW 
Jili.1> ·~4 . .} ,:;.....! c..i...:. o..)f.) ,..1_,! .::......;! f" j'>l ,; ~.l jl . .::........IP.I ._41.S c.ri~ 

~.::......;! ~ ci4 . .; ,:;.....! _rol./ J..) ~"' ~1~ ..>l.M.i' 

A --7 De I A --7 B B --7 EF 
E --7 Eea I e F --7 tFaE I A 

. .;...,I ~l) I ...,,;;,Alf t~ ) ~ JY. .r. '51}~ j~ rlJ' cSl.r. LR(O) (o.;..;.;5' <L,*) j...;;.;~ ('' 

• .:.....,1 LALR( 1) rl.f .:r..1 (f 

. ..::..........! LL(l) rl.f ~.I Cf 

~.::......;! ~ )'!.),) J,,.., jl ~- '°'~ 
._r..i.LS' I JLci:;,;I 0) ~;,> r. .sl)~ '-~_,.9 .rl./ ..sly, LR(O) (•~ ~j->:<i) F.~ () 

. .::-.I 

S->Ts 
T-> xTxl x 

·..u e . t:.: ,) I · I-~ . ..~ r- ) ) )'!.J )"" J" 

• ..:......,I LL(') (\ 
. .::_.I SLR (I 

. ..::..........ILALR<f 

r'~ Cf 

S--7 aBDb 

B--7blA. 
D--7 dD I A. 
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call - by - value. call - by - result < \ 

call - by - ref, call - by - value - result ('I' 

call - by - ref, call - by - value ('I" 

call - by - name , call - by - ref Cf 

Thread t\ =new EvaluateThread(x) 00 

int x =initialization(); 
Thread t, =newComputeThread(x); 

Th~ead t\" =newEval~ate Thread(x); 
. : 

,1~ ~ t, ... t,"" slAu~' d5 di;'"'° ;.3 ·~~ ..,..w ;"' 1_, Y..J .>.S ~ -~~ 

• .J...J1J.:i~· I; x ;I~ t, , ~4 ~I.;, ~~1.:i_,..:i- .:..4-~ 1.5lr. x ~,1 

~ ~1;4Jl......,;I1.5IJ-! I; i:.il....o!} JUi,;jl ~ ~ pl.J....S' jl o.31.iw......il 

&.'; ~~.;;......I; jl ·-~·~hi 4! Evaluate Thread , Compute Thread 
~..w.Jb,) .. IS" 

~la.i .J;,_5; ojl..WI _,!!I~ ·._k4olS' ul..ij ;"' d$ ~4.W...:.1.31.5.,.4.4'ilS' }'I -~~ 

.::..~ jl ~- pl.>.S ..::.;""° iJ-!.I ;.:i ,.l.Jll.:i l..Y"~I ,} ~I; IS°"'!u 4-i~ J\.:.i .;,_,"° 

~~4 .;;.......;.) ..\.il,;IS" ~w .J;,S, uLi~ ~1,.i:. o_,1.u.) •J'!.J 

·~).J..i ~;.-.,) ...1..i~. 4-! <..S)~ <' 
.~.). . .>..i .)y.S .J..i~ "-: .,Sj~ olf~ (1' 

·f1>'!).J..i <.S'"';-.:; '.)y.S ...1..i~. ':; j1 ~~~IS)~ ('I" 

• ..l.....!.~ ~I.;.; :;y., ~Ll' ~- ~ . .) ".J~ 1.::, C'.:-!l:i ~-~ 0ts:...1 o5d1~ ):; Cf 
l.J..i I ... c: ...l..i A.J . .-·L.; ·~.) i...s' r+: ~. . ~) .. 

a*f(x)+a ,.i~~ .::..;4 J.ob ..\.il,;IS" y,.J .);I"°~,) j1 ~ r1.>.S -~f 

~ ,,S) ~ ~41.5"" T 'l ~ ;· ~ x 'a i.SJ""'1)""' I.SIA~ ;l.J..A.c ui ;.) d$ ~4 

Y' ;l.J..A.c .o~ i)l,_>I~ ,1.J..A.c ~' ~ .}l_,..:i-1_,i..:. ;""° ~ f ~u d5 ..:.....ii iJ-!.I y, 

( • .l.Jll.31.5"" ~ r ~ I; a i.SJ""'IJ""' ~ ,1.J..A.c ~ , o.)I.) c..:.! )'! I; 

v , ei er ei , 'f o 
'f , A ('f A , ~('\" 
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Afi,j] rS<\;\J:i ,) J.> '5 ...:...,....\ u"iJ H ~ G ).>~ J ):i.:,j; ....j\f ~ UJJ~ v-:;t.. A J..;5..:?) _ \ •• 
...;-:}l,., .A[i, i] :::- • r.-".)-f )} D~ .)~.>-"JI: -:r-1 .Ji :~ ..... I .>y.J U_).r" ).) .J ~ i Jl; (JjJ f.l..r. 

J._; .).J.s> J::i '-:-',,~ -->~":' ....i-;;)l.. ;:i '-:-' _rP 1:i ~ J..;S ./.) .J..:.~ ~ J.) \J Ak - A x A x · · · x A 
~· 

~.JJ>.).f 0L!.J G ..S.)..i.s> ~ Ak[i, .il .S"-::'IJ::i .:i_,..!; 14..:.I min~~ ..s~ ~ J J:i (Ji~ 

. ..l.!.~ o.)./ JXS' J\: k jl \..t;::i ~ j \)"'j) 4-: 'i ..rlJ j\ ..S~ ..r.-" IS~ 15~.:,.ijJ t~ ( \ 
• ..i..!,~ o.> _? JXS' JI: k jl _,.:S-L . .1.:>- '5.) ,_,...I.) ""! i ,_,...i_) ji ..r.-" .:r.J•b § .JjJ ('I' 

. ..I..!.~ o.) _? .JY, J\: k: jl JS"l..1..:>- '5 j ~\) ~ i ,y'j) jl r.--" .:r.)ot § .JjJ (f 

'}~ IS LA.:..;_:/ j I __r.!; 1.5::i ..\so ('f 

JJ~ (' < i < 'fl. ..sl_r.) i ,_,..."%' ..fA: ,..l.::.......A r .)l:S ---4:.)J ..5-: .).) '5 .i).> <J"'_J.> ,_,...'% n i.S"'~b -°'" 
~ ..r"YS ..s.>1..1."3 ~l_,.>d" . ...::.,......\Ji. ?\ _r.l_r. i ..r% ~ _); -0' 1~\.><..5" . ...:...,..I i + ' .J i - \ .st>.,_,...% 
C(k) .JI . .x...!.~ JJ~ c.Llo.)\.> ~ ,_,..."%' J.) ~ -0' ~.) ~ I.; 4__.l; t~ ,J..;>._~ 
j\ .S:::il.AS'" ,..)..!.~ k \:; 'st...,_,..,% j\ (c.Lld ..:..>Jr"'~)~~ J.~ ~ > ,J..}J..::: k = \ .. n ..sl_r. 

.C(') = l'' -0' ..:-I._~~~..:.........\ ..;...,.J.i _r.j ._;.!Sj~ 15\..i.~I; 

C(k) ccc Ci]: - ') l•i.: ('I' C(k) ···" max{C(k - \), Ct]: - r) f t•d (I 

C'(k) ·:.· max] Ci]: - v). Ci]: - r)} 1 VA· Cf C(k) ''· Ci]: - r) + VA, (f 

O(lg n) (' O(n) Cf O(n lµ;n) ('!" 

.xS ..5' ":"""'\,..,. IJ Yr -ccc: A,;i· <J"J.> J f/l c:::: A,:r J;I -J' i..J-:: n. r.s~I) cil;.).) ~ '5 (""' .. ).)I\; I\ C::'\,; J.) _C\A 

. .x.:ib J d" ..r. \.> !h J lh ..5::-! n st>.~l_;T ~; "! t'\:; J.) .J..I -~ ti x n i..J-:: slA...,..:_;L. Ar J A, '5 
; ('i, j) ..s~I;.) ..5-; J.l fi- 4: ~ r .x.:i\... Ly.) Ar; A, -0' ~bd" L,.,\ r:)..w \J IAv-:)l. u~Jl-11 L.. 

~I; J.) ,)i .._r.-;}-- J ~\~\} J: ~ _r..>liA ~ IJ l\ J 1', ~\Yd' L.. .~I.>'-",..:, r \J i» i rSU....r;.£.1 
\'~l:-; I; j Ji slA..r;:..WI ~\Y.5' .jl_,>~,; ;~ ~ ~ ·r-:5 "-;!LiA r 

..;..._.,J.)I,;, ;'--;-',..:;,._..,J,i\.:, :~I(\ 

..:.........;.) :'-:-' -...::.-;.) ;~\ ('f 

...::........;.it:. :'-:-' ,-=......J.) :~I ('I' 

..:__,, .).) ;'-:-' ,..:.,..... J.)t:. :~\ ('f 

k ....... l -=....... J.)\; S::1IJ5 J ..;...,. >' _,.,j ..slA•)J j\ ...5::rlJ5 -W 

)).) .:i)..1.; .;1.).:>jJ J ).)..:..+?- ....j\_/ ..s:: J.) t ,_,...r) <..: s ,_,...i) ..s:: jl .r.-" .;.r.;._;':1)> .:;.))} ..::........)"-! sl..r. (~1 
JS ~ r.--" ,J..)•\:;§ J..!).' r=-:;_/>lj\ c.)l.i::.....\ ~ J •.)../..}:--I; lAJ\.; r.54'1> .)j; .)\y<.5" (DAG) 

• .).)} ...:.......,...)"! -1:~ ...Jlj .).) \.) t 
rS~ __.fl)~_).) J ..t..:.~ I ,_,...1_) 47 .s ..r-1_) jl P il:. ~ (uuiqu«) ~ .r.-4 ...5:: Joi...:. G ....;1.J jl ('--;-' 

. ...:..-...;. r T .).) p ).) .) ~ r JI.; Y' UJ.r" .:;T J.) ,..l.!,~ T il:, ~ J l:S:: r G 
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. .;;......,le i.:t'J.) ;.) ".>1.;;..,.,I ...S:..OS"t 4 o.l.111.)1.1"' ul..:J J,~ Wo!.I ;.>(c, t) ,Y.li .>~' 

wl~ 4! i.:t'J.> ...s:.i. ;.> Jil..1.>, J.i.}!.t.o..o """jl TA2, TAl 4 ~.;,T .:.:.....i~ I; (TAI, TA2) 15LAi:,.; A.a.A ~1~.s-4' 

~ ;.) ul..o}OJll (y, x), (x, y) 4 ~ ~.l ~ ,,),_.:i ~,.; ;4 ...s:.i. ~,.;:;A ~l,.>1.1"' .JWS..ri 15;1Ma ff1ll> 4 ,)l;;.,,.,1...S:..OS 

l"l.i ~ i:.~:J ut...::..iPa--+h ~ JWS IS" ~ti~ ;:l 4! I; ..;;......!~Jo) 1)1.1 )!j ISi ~I; ~ ..::.I;~ jl ~1.l! .JJ,_.:.; o.) ;,l 

. .::;.....,1b4!ajl~...s:.i, 

ITrAUA2(pTA.,..TA1(Course) M PTA.,..TA2(Course)) <' 

1rrA1.TA2[r1rAt<>TA2(pTA-+TA1(Course) M PTA-.TA2(Course))] (r 

rr'TAl.TA2[orAt.::TA2(PrA-+r,,u(Course) M PTA .... TAiCourse))] (T' 

l'l..S~ ('f 

Course(cname, TA) 

k.....,I ~ J.)t.; ~)! t"l.l! 

. ..:.-..,,;3NF Jt..,;R ~11 n 

F ={BE~ GH, G-+ FA, D-+ C, F ~i; 15LA~1, 4-~, R(A, B, C, D, E, F, G, H) ~IJ ,r.:.1,) 4 - ,.,.. 
,....+ B} 

'f ('f o Cf 

~ ~l_,>.u-4 . ..:-I~ ~T sl~I i:>~~-' t!~ i:>L..J ~ r-sLr.• ~ t'-.;i.) )~\_;.) ojb;; n ~..?} ~' ·' 
slAoj\.) .r. .:r.: j\ iii .iJ.>. .r" ).) :J.,,A fa).) \J .. r/) r-=:Jfa\ ·r-=5 lr.--1 I; ~cjb .r. ~ o..Gjb;; .>l..W 0:.rS 
c...Gjb _r, 41 I_; LAi:>T .Jo.)_;$ '-;-'l>.;.j\ ..G)..G JW ~ JL..j fa jl _h~ ~ ~ utlAcjb _r, .>l..W ~ ,c.r.Lo_}~ 
i (.X._?_;)1 . .r.W .}~ o.J.:.jb.r. 0.J~ '5\ojb;; ~ .)_r.l;if 0~~ JL..j ~_;_t\l .:r-1 .~.>'-"" J""'L.a::.:>-1 iii 
J_,; ~..J}'..ll ~ sn 0:fo.§ . .>_,.!u-" u!)J r=:_;_,..<11J':"J?01_,:.&- 4: (~Jp1 <l>-r '-.1.._;..T c;l .. -!r) 

Y...:.-1 il...15' ..J:S~ ,.Yji ~ ~~ 
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~... .:i ~ Y..i 1.51.a~ . .;.f jl ~I~-~.~# J.:i I; R(A, B, C, D) ~I; -'·Q 
A -t C o~i AB -t C j A -t B }'I <' 

AC -t D ol!.;i BC -t D ~A -t B }'I ('I' 

AC -t BD otS.;i AC -t D 3 A -t B }'I ('f 

A -t D o~I C -t D , AB -t BC _.!I ('f 

SELECT AVG(R.s) 
FROM (SELECT SUM(W.salary) AS s 
FROM Employee E, WorkslnW 
WHERE E.eid = W.eid 
GROUP BY W.did 

UNION ALL 
SELECTOASs 
FROM Department D 
WHERE NOT EXISTS (SELECT * 

FROM Worksln Wl 
WHERE Wt.did= D.did)) AS R; 

~.;,'1 ~!¥"'~Employee, Department, Worksln 1.51.lbJ_,~ jl ,,.u 4'~ r. ~, U"'..J'l ~.I 1.51~1 ~ 

~-""' wl..W;lS': Worksln (eid, did, salary) 
( . ..:;....wl ;~ ,1 (salary) J.tii>, .J.:.S ~ ;lS' ~ ~ ;.:i ..W;lS' ;rt.) 

e , .t;.: .!ii ·SQL ·~-~ ;- ; ; .JU i.S~ ' U"' ~. 

ta~: Department (did, dname, address) 
(.l'l>'!.;l.:il.S"" .iS..; I; wT (address) U"';.:iT, (dname) !°Li~ JA .slY., .!!;I.!! (did)~. c;~ ~.~;A) 

wl..W;lS': Employee (eid, NN, ename) 
(.P'!.;l.!i~ .iS..; I; ,1 (ename) t"U '(NN) ~ c;lo~ ..W;lS' ;rt. 1.51;-!, .!!;I.!! (eid) ~. c;~ ~ . ..W;ts" ;rt.) 
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\ r:: 
rJr n -. 

\ 1 (1 
Y..n''- Jr ('i \ ' ('f 

~..;s'l . ...o ·IS'"'"""~ ~l~ .;;Ji> J~ N .b-..,:;..o .:,il,> R jl ISJl..i..i.c ~ 1.5ljl 4-! -'•\ 
<;>..:;......,! 

R 

<;'..::...,..,!~I~ R ..il..i..i.c .J.NJ..iir> 

y 
- (\ 

" y 
- ('I' 
t::, 
'( ('i 

'i ('f 

.... 
<r 

fl. 

• 
l 

L 'f .o, -'( (\ 0. 

' - (1 
I< i f_n_ Cost r 

'fA r ('I" 

'('f 
b 

'I" -- (\ 
'f 

' - ('I' 
'( 

' -- ('I" 
'f 

' -- ('f 
'( 

N 
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I .J-4; ti r-"\Y<.5" .::. ~ ~ O(max{ a, b}) .r.1.r. 01.C.:f" ~.:;I_,:;.._,. i_; ._r.: b J a. :...1s J:. 4 ~.} - \ \ 'f 
. .A.!4 ..:..i_,l.A;... ..:.....I J...... <>:;_,;_, o•Jb ~; (; ~ _;lS" ..:,r.1-s.c.:f" .~ ~ !""" 4 1-> (I ~ O) ~ 

. ..:-1 r'£ .:Jl>- if.;~ J ..:r.J+. _;J ->is ..:r.' i.S~ 

O(n logri) ::.,;;~ J O(n) :if.)+. (Y O(n) :if.;~ J O(l~ n) :.,:r.ri, ( \ 

O(n) ::.,;;~_, O(n) ::.,;;+. (~ O(nlogn) :if.~;,~_, O(lgn.) :if.;+. (f 

Jk:...>-1 ~ .;.;5 .._?) ·!""'J~ a, < a, < · · · < a,._,....,~ jl ~~J~ ~J.)J.) ..:....>-J::i ...::.......\ J~ _ \ H' 

.:iLo j ~l:-- ~ l""'j~ ,_;..>-J:. r.lY-1.5" . E;'~., TJ; ,., \ •S° ~bd' J ..::.......I 7>; _r.1.r. a; ..sl..r. ~ J...:..-..:.:- 
-.::....>L... o4 -.>~f" CiJ Ji .J_r!. ~ •2:::'·, p; x [depth(a,) I I]~ ,,l_.....~ 01.r. ~J~ 
~..:.......\ i..:......_;.) _r.j slA~I_; jl ~ii£ • ..!...!.~ a; < a; 1 , < · · · < aJ _,....,~ jl Y':' J...:..-..:.:- ~J.)J.) -.::....>_;.) 

.Ci+u '-'-' • J..i5 ~) 
C'iJ ..... - min;:::;k::;J{ C1,k-1, C1.:1 1 ,.,,} + L~=i Pr ( \ 

c., '.'::: min;::;ksJ { Ci,k- \, c, t I·"} ( \' 

c; -·-· n1ini<k•<j { c, k-\' c, I '·"} +- L~=i. Jlr ('I" 
c., c:: min;<•·<i{C'o:-1,CA" 1,n} Cf 

J.) lA...riJ .:..:); ~) ~b._,- . ..:......-\ ...ri_; 'I" obb ~l..1..> G ...::...p- .JJ.J.; J ~ .JI_/ J..i5 ._?) - I\ 'I' 
i1£ . ..:......I • ..!...!..:>~~ ._,...i_; ~) (BFS) JJl&---s.~J~ J (DFS) JA; . ...w i.S~J~ 

~..::.......\Jill ~.J 
. ..l.!~ J.olS" JI} ..GI_,:;._,. G Jl_f ( \ 

. ..:....-I 'I' _;Su.,, .. C Jlf _,1J ('I' 

. ..l.!.4 Jcls" ~JJ JI} ..5.-: ..1;\_,:;._,- G .JI} er 
. ...:.,......\ JolS" JI_/~~..:....>-).)~~ G .JI} ('f 

O(n) < 1 O(nk) 0 O(n log Ir) ('I" O(nmin{logn,k:}) ('f 

::il.i..:i "-! r:=A\Y<.5" . ..::......\ _,....,t&. ..:,r.l .s..:.t;.. a '5' J..i5 ._,..;) . ...:..,....\ o..l.!. c.)b \_.-..::... ~ n ~ 01":'1) - \ \ \ 

"";" 4 • ..l.!.~ o.)JJJ _r-lJ~ ~ /.;: .J1 . ..l.!4 a r-"' 1....:iT .s.t.t;.. ..S r-i5 "-;Jt>.:.:,\ \J "='\) _:r.l jl ~ k ::; n/'T 
.J.;,:r, ...::_.").&. I_; ~I_,..-:-:.,;.;+! ~Jb i~\ ,Jly.f \J .>[$" .,:r.l (SI~ .r 

O(:VI + IEI) <I 0(1\11) ('I' O(WI log IEI) er O(IEI log !VI) <'f 

.JI_/ _:r.\ "'!.Ji . ...:,......\ c..l.! cJb .)l j\ ~;/I)..:....>-).)~) G ·- CV E) ~ iJJ-'-!) Jb.JjJ JI_/ - \ \ • 
~J_;} ..:;........) ~ .Jl}'-5" (SI~ .r" ~ );;, \) -'-!~ o~S ~\) ..:...;..)., ,::i_r! .Jl..,.;.I ~l:. .JjJ ~-I:~ J~ S-: 
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? +8 -9 +8 -3 -4 +7 +8 

On 
N, 0 (I 

M, N, 0 (i 

K, N, 0 (f 

J.) .~ ~ ~. ~I.Lil ~,)t-;,· ~ J.)lt.o , (Chance) u--il,.;:;, o ,! t¥ jl B , A o }' ,,) •)'!.j ~ ;.) ;,:, - l W 

~9.J ;.) • .:.:.....ii+ 10 , -10 4 .xly, ~ :i "-! .J y, ..stA e }' 1.¢4.J;I ~t,;· ~ _, ~ ;1.M.c ~I~ 4! ~i;~ 

~~ ...i...:.Al_t> ~Jib~;.) ~l i.>IAo}' jl ~ ,oltlS .~-WT ~JA 

S , B, A D, E, G <' 
S, B, A, C, E, D, G (I 

S,B,A,C,E,D,F,G~ 
S,B,A,C,D,E,F,G<f 

h=O h=2 h=S 

,oltlS -~' o~ ~,; 0 ,! Jib )W' h ~Wo.;.S"1 ~t,;· ;l.M.c' J4. w T jl J~ ~)A IAJ4. )W' .)1~1 -~LA.o JI}'),) -Hr 

~ .,a,)i.r1 wt..:..i IJ A* ~') Ji:i....~· JI}' ~.I ..s!Ao ,,! (Visit) ulS')lQ ··~··~lii (~'; 4-! ~ _;O .x.J i.>IA~.J! jl ~ 

_,;,:,,; 4! i.>lo,f 4-! c.S,1.....o ~.'ri ;.) .~~13'° ~_,i· ~·'J ..s4AJI .J,_,.> ~i:i 4-! o}' Jib wl~j} ~ d'} 
.~.) ~.,J,I .~Io~~~- 

i.Adi.)J)~~_;~ (' 
V.di - Pi .)Jj~ ~_; ~ (f 

~Pi JJj~ ~; ~ (r 

ri£~ Cf 

0T 0~1 J J..:S ..f J_,.k ~\.'.. Pi iii sojb _,..; .sl_r.-1 ·r-:=5 l.r.-1 o.J:ijb .x ~ .SJJ .Y. \J ojb_..; n ~\_,>-..f - ' '~ 
JY, ..:..>-b_,; J.f_r..) .s~.r.- t; - di ;.;IX:-"~~~ ~J.r"' .:,..;I~ JJ ~J.....,.Y. 0\.:~ ": d; JL.j \:i _ _;Sl~ ~~ 
~ ~ ...:,.......\ ~ojb r. 0J.:.~,,:,,L. j <Slf. ~J_/JI :J.) ~ 1..1:; J.u . ...;:.......! iii sojb r. sl.r.-1 iWI Jl.. j ti .S 
LA.)_,s'_r..) s~r.- (!~ _r.j s~~; jl .5..; ii.JS ._,....L...1.r. i.Aojb r. sl.r.-1 . .) _,..!. ~ ~.) .f.r.::. .s~.r.- 

~.i:S'~ ~IJ 
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c..U~4 (Goals) ....91..1.AI jl ~. ,(Partial Order Planning) rs,.:,;: ~ii 4 .,s.)!.;<1.cli y, jl ~ ri .J"' .).:. - 'n 
~- w.:i~ dJW.14., ~li~ ;.:. .:.~'"°(Actions) ..s~ jl ~- Ja...i,_;· c~ y~I ~.I.A • .:.,..:;i.r y~l .Ul.....oll 

,_;) . .:.,:.i~ i.r..i;Y. i)~I (Threats) ..s\Jb~-~· »W jl <1.cliy, ~ . .:.,:.i~ ~u· ~liy, 4-! ~-~ _;,,;s 
. .:.,:.i ~li .~1 c.:i~ .:.~'"° <1.cli y, ;.:. 4.S A _;,,;s ~' 4-! , y~I P ..J.a •.s):'.;<1.cU Y. jl 1.51 ~ ri ;.:. ~ 

~.::.......I~ u-1~1 ._s\Jb~.~· i.r..i ;)'! .:. ;'"° ;.:. yj 1.5\Jb ~.if jl ~- f>l...IS 

·~ f..S'"'J.Y. ~ ...sj~ ..::Jb- ..:r..1 J" '..l.Jl>J~ tJ i..S~.~ ..l,>.~ ... : ..... ) oJ~ "~"" ul.i_r. )"A ,_;;...S ~.I~ ~ii 4 n 
. .:i,_:;, t.r'J.Y. .;...,l.iy. ;" "Y."° s~ s,_., jl P ..J..l..tll 0~ '"'-!.~ Jl..o.:.>1..hii ..::.....,.,1 i.)lS ,..::.Ji.> ~I ;J ('1' 

~Li-" JJ J~Y' s~J...S ~ s,_., ) ~1..o.:.>I s~-.1.,>~· )>;) o..Mi ..::.....,.,J ""'! ..Jl..1A>I ~..:......I r)'.1 ,..::.JI.> .1"' J" ('f 

.J~ i...s-'JJ": 

J.>1.J"' )~ o.i..i ..:........J ""'! ..Jl..l.Jl>I 0.......::. ..I,>~· ' <\.oC J"; )J "~Y' <.S~~ <.Sr' ;I P ..J...u:i. 0.......::. '"'-!.~ jt....;;,I .;......I _}tr ('f 

.J~ f..S'"')Y. A ._;...;SI.Sr' jl ·~ 

Clausal) Jlj".)l.S' f'1' ~ .,;-W .:.J"'1 ~ ~, c)JI.:. c~.4 .::.......I f>j"l .Resolution ;,;,1 jl c.:.~1 .,sly, -n"• 
,.~ . .),:.i.r ,.~1 t,,;j".)l.S' ._st,,;~ <0.:.,S ):'.l.a.:i.i) ._sjL... .:.11..U~I ~ ·~.~· .y,,I jl fJ""I, .~,:.i ~.~·(Form 

~..:;....;;.\.:. ..1.Al,_:i- Resolution ~.J~l .:._,s::..J..iu: y, .s~li ~ 1.5jL....:.Jl~~I ~J ,.~1 

.J~i.S° ~ ~JyJI (Soundness) 0"~ ~ ~Y:.3 ( \ 

.J~..s" ~ ~-JyJI (Completeness) 0Jy. JolS ~/!_, er 
·"~IS° ~ ~.J~1 w"~ J.olS, 0"Y. ~ J'J.!_, ,J .1"' (f 

.s.: ..l..tlll . ~l.) .. .~II (~ ) I lS ·I .bi! ('f y; ~.Jr r .s,. ) J 

(A(f(x)) v -.B(g(x),x)) A (-,B(x,f(x)) v --,B(g(x),x)) (\ 

(A(y) v -,B(y,x)) "(-.B(x,y) v -.B(y,x)) ('I' 
(A(f(x)) v -.B(f(x),x)) A (--,B(x,f(x)) v --,B(frx),x)) ('f 

(A(y) v --,B(g(y),x)) A (-.B(x,f(x)) v -.B(g(y),x)) Cf 

'ifx[ r/y (-. A(y) v B(x, y)::::} [--Ny B(y, x)]l 

K= 0 .bi! (1 

K= I .bi! er 
K=2, K = 1 Cf 

K=3,K=l('f 

~ i.:P) .~.~ ;-W J.:. IJ y,..) ~ 0.:. ,s .J:.i .J (Constraint Satisfaction) ~ . .:.,~ .,sW. JI .Ul.....oll - "" 

....91_1.i.:P~ cj-1.I ~ .(~4 &p ~-~ .)'~ ..s\Jb~) ~ ..s~T&J .&.) ~. 4.-i-i' ~ 1,,, ~ .y,,I ~I,.>~ 

K-Consistency ~I> ..slJI.:. .K (y,,.:.Ui.o) Jl...i.A.c ~ ._sljl 4-! .Ul.....oll ~·' (Constraint Graph) ~ . .:.,~ 
~..:;....,I 
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