O S 5Ly loiisluw

Slelbl (559ld g 45gu10lS (uuNigo dcgazo
ST LgUl Juad ol le - 385 )5> S99l [ ylalgo




1% Acd991d qSlS 5 00> -
iuusS (glglaisle :

1 EoF sylalo Sg=ua ¢yl jgLliso =yl 45 - S0 Slasdio
ue LEP : ol Sladbo

A.L'i'.u| wlh'leSw‘h_j_go‘rlSnskslﬁyLls (U ]
AVA=F0o0=FBDA=A05=0 :

»aizo slusd : s Cow ygd Cusidg

ol upiws Juld http://opac.nlai.ir GuysT 33 Sjse cpl:
1§ A « ol le «Slo BT gUl Juad : 039 351 ouwlind
PYPSVYS : who wliusiu S o jlod

walis als

PR ] QPE T V- ¥ S0 P TP SR VENY | K S— ol 9o

Olale 0 g2 (9 5 gLidio. s e : il

S dsacy ettt aeane (S 4ine aul g5 jaae

LR L T ol eyl g ol
Voo Ly s 150 a0
\SRIERE e e e s s s s s (Caaad
| SBNAYA-F+ + —FOA-AL F=B oo rSalds

(5 ke a3 YL paaad 9 GLibia plaks b g () yglulio Ol HLdiinl

Y0 Sy gl S cika Ol S5 S50 98 (5929,
FARERRE e gt 1}



L fl’

A

€9 bo g pldllg op

3,5 Uil g o8 U1y o7 105 g g9 1o 335 dals

SaS b puplie g ils JES! sliwly 10 b ol ool p sauo s lale duusge « ! Cadge i 35l S5 b &
SHhge o8 0Bl ulid )5 gl po Jeasd adbl Gllbgls Lo sl 955 (3550l S asserme 5 e Sl
Al Lo (lo 3 aily slepls JIAS Al avcwgo (pl jo Lo )10z slo i Cewl sl o )ls 5

Gl ST g gyl 0] (lid )5 5SS ldbgls eolinul jslaieas Glale 5550l SaS SOLS asgens
Sl adllae I 1, Llbgls e o8 5 5,5 ailol a,o 5l (6 mFore b malod,S onms LS ol 4o ilons
w5 Sl g S e

wile S &sonr Glsmtils plo gl plabe Sl Ko

il gosl Al ye ¥ olia 4 3] Jlo 0 wlh)] ol IS )5S alye & Juli 1py905] A GLOLS acgozro @
L olS acgazme oyl ool 0 (>ob 168 Y lgus aigai b lidT gl a5 il so oy gesly b ol e ylabo
0> Sl Sz (arbie DMl ug)0 5l Supp y0 colie Ganazg 5 oSS 3l Al ¥ LS 4 az g
Ao o )8 gtils (LS o

a5 adl oo 2B (oulid )5 5585 alide sla il S 50 63,1 SIS als Jols 1S e GLOLS acgoxo @
il oo i ;5508 5 8 S aale ¥ o tolie sabper Caz plyzidh

olale Sl (Slo)jose g adgs yo o5 Glale )5 0dlgls pie GlSen 5 (lilge wislal degorme I aliwgino
el oo ST g ol alogas wilanils g Sge (A

@ sl cole &b 5l Glale Gl jogas o olpiiny 5 olal 43 0 wilys co pyize asll § 35e bgmils
35,135 oyl ;o L L mahan.acir .ol




oy

RIS T

LT 51 U3 slalo o 45 nlin coizmed 5 chol lie olal pr conlads (g5, Uiy 4 4 plaisle LS
P Sl (i 4 azg b izmen (Sl odd 00)5] 15 QLS cnl sl )3 45) ead gikae (SYIge
D3l S8 LS Sy plsie 4 Ghalpg izl G 45 esd Ak a8 ,S 050 B3l 5 (6l 55T Y lgus
2 FoelS pole izmen 5 DMLl (65l (cwsitn FgmslS (pudine slaatd) yo wb)l (oulid)IS GLdbgls sl
el 455,515 o) ol pyrallogls L5

05 ool 0ah 00,5 b led 4 Las pe (gaulS BISS dgl 45 45 bt Comsns olyed 4 b ¥ Juls LS oyl
el 00 0018 )18 b e o gy e ol3T g (g gl pr 5550S Vg 1 ogdle

sys 4l b 5 atlws Lad (sl g B o llan sanlice g 4o b ey lo LolES ol S oLlgls Lt
il Gyl 1, VIS el gtms gl sl g yo pudlsts 1 oyl b | Lo e iyl YIS

1, 55 LS ol ol S ol il sl 45 a5 Lla slasal, b5 4y log Lide 4l 550 51 Ll o
ol

tllldad pral (e = (S (5,00 oggls




ol
v e85 888888 AR AR by Bl 1 gl Juad
A o5
A sihie slalal,
Ve S5)lee
v o)l &b
V0 o g
VF Jsl Jad gals IS
YA Jol Fad 6yl pos aolizealy 5 slan 5 ez SYlgms
YY Jol Jead ol5l dalizenly 5 slass 35 )oY lgus
Y ettt ettt et e et s et s e et et e ettt lbu}o.qu M)Ja.: 9 .hg‘g) peo J;aé
\§2 Segee
W Las e 25 i 0yl
YA acgormes )50 oo
Y4 abay,
Y'Y (Equiralence) ;v
Yy 51,80
Y¥ L e
vY Lulyy o Sle
Yo &y
Ys P b sunls SIS
vV P90 fad (6 pusl yos doliealy 9 glan 5 ez SYlgm
Y P b o] anlizenly 5 gl 35 Lz <Y lses
B ettt s b b bbb sttt st s oyl tp g Juad
\i2 e swlul asls
v Permulation ;o5 s>
A S
A (&35 LSS L s

oy Sk - Jye Jol
N S9S &Y Lol

80 b b (galS” SIS
oy P Jad (6 plpw dslizenly g sl 5,k Ylgw
5% bger o o] dalidesly 5 (sl 55 gz Y lgun
4 N Moo e‘y 9 ‘s.umf)b Lilg, :,o)LQg Juad
Yo 255l alay,
A 53k Lalg gl
\ig Pl fad 6yl aslizialy g slan 5 ez SYlge

AY ol Juad o1 anlisenly 5 glan ;5 ko oY lge



S Lplislo (Jg o g Ao 1pxiy Juad

AY Sz e b obbasgers
AY B g
AY Lattice) asiw
e ds: >
it S il
Al 09,5 s
ay 03,5
Ay oy Jad 6yl dslizenly 5 sl 355k Ylgw
aA oy Jhad o5l anlizewly g (glasy ;3 L Ylgu
Y 0 ) e e e e e e e s e e e e e e e e e e e R e e e e a e e ae e aeaene SIS il Juad
\oy SIS gl
\of en O3
Vof Skl slae g e
VoV RN TIRPS P RV T
Vo (s 48 oo
Vo9 SIS el S5,
Ve Jsb = Bly 65!
VYo N lalezaiz
WY s e galS SIS
Ny it Jad (6l dslizenly 5 sl 355k Ylgw
\YY s Juad ol5T aalizewls g sla 35, SYlgw
L 2 Gy ki Juad
\Y# S0 0,50 0 SIS
\YY Slodis, e
\YA Binary Tree) sgsge o0
Y4 Logs <oy
A% prosiee (SLbgy S0
WY e Jad (6 pl o dalizealy g Gl 35 loz SVlse
\YF oxin Juad of5T aslisewl 5 slan 5l oY lgw
T s b s s bR bbb b0 oYL slacel :cawgu
VYA els>
VYA VLIS slael o 15
V¥e A0 5yl 5955 Gy 9 SYlgms
ettt ettt et s et s e et s s et bR e e ARt a e R e Rt e R e ettt e R e e et eaese st s e s esantrtens .S.'”Lo 9 c.gl.lw



S Js‘J-”w

9Ly G

0,135 @

e gk, ©
Sl @

w3 @b @

Lo iuslo g o yiine &



acgozs pl dy a5 0,5 oolaiul (saclsd acgomms 5l e oo IS 1l (Sl e Ll |y Yol SO o e padlge S
g o 485 3lais caclsd

6J|_jj

L o algi mad lojod o 90 ;o Jg il Cew ol b cen o cnl o a5 09 o0 418 (65 ladles 4
il o (6 ool Slalax a5 ooy aslol 895 S 4 5 3 0 b g ola) yas a4 Al g Sl Jgl sae SO VY Dle il G yols
RUSLSWoR] "'o)‘}f

o2 oo ol (Fulse) F L 1) asl cosyob a8 &lo )55 5 (True) T L1, ol cusjo a5 glo,I55
Lo::oJI_jS

olSST el s yob Koo polie an shla g s polie 5 cam shla o))l 4 wuiS solitul e jle,)E S 0 S
d..u;sn Lojc)‘}f gc)bf U"‘ LY

o158 elgsl

3,005 0529 ool 0,135 4y ] 455 6l 2l e 4T (glo,l55 ook 04135 )
s S e o yliS s | 058 SO LSis dilate sladal, SS a4 oolu 0135 iz b g0 o5 2 1S g0 0135 Y
ims e JuSts |, ilaie glala, Loyl ol o 4 45 aiysf (glalax L, slasles = N U (o o o 1S

ihio slakul,

o)li5 P asle slee 55 o (Negation) [ ace oles] :audi ()

P —P

F T
T F




S A ) gt Ao

[ ity gl g Aeala

W W W . m ir

9 as o)l F sl ey 5 gl o ooly lis pUq Lg P oS g :(Disjunction)(‘sl.aé)‘sh.& oS 5 (Y

el Oygo ol a4 ol Sy Jgoz a5 0L F oq 9P oyliS

P | q | pUq
F | F F
F | T T
T | F T
T | T T

o)l g0 @ as o) T o)) sley g Wigd e ools lis pNgqLq 9P elgsds o180 :(Conjunction) e oS 5 (Y

b T g sp
P | q |plgq
F |F F
F |T F
T |F F
T |T T

PsF (o5, qas oo F o)l Sloj g digd oo 0ols L p—=q L 5P o,l;5 9o :(Conditional) b i sy (F
S (S qagpaiep sl T (35

— =
— - e
o
=43
o]

90,2 a8 o)ls T 55l Slej g gl e ools las P> q L 9P o,l5 5o :(bi Conditional) b b 90 oS, (&
Db T g ;o LF g0 0 sy ol o5l @ 9P o)l55

— 3 |
— i = e

S
— ]
o

Q3P oyl55 9o aS o)l T o3, Sloj g digd oo ools lis pUQLq 5D o5 s o :(exclusive or) Xor cus ;i (5
widlge (P Q) Jolae cnlply - aiils (2)len

p 4 | pUgq
F | F F
F | T T
T | F T
T | T F




1 P P PO D

l[“l’l'! G LGS [ ]

www.mahan.ac.i

Olxusgs bole Lly ol

L OR , U skt
9 AND , N | o=
K1q S1.qoSTp S1p sl ps¥ b3 G q sl S b3 P - b

Q5165 5 51D sl ol 35 5039 b3 P ooSall 5 QolSTp 51 | S50 | bt

g8 [(s59d93] 1wl ansls T (53] adira o5 5 50 0,155 «(Tautology) 55l o138 145

A S )3 0)lgen PV~ P L] o35 wsile

Sl g eyl 035 S S o Lo |5 st ;o 145

PP wile wnss (28l |, sl sl F i) adas a5 S 10 6,15 ((Contradiction) _zsls o35 a5

Gy ya5 opl 510 )0 (6 ygiws Cile aS 848 o aiS sla ge 8 4 (Well formed formula) cole cos s slo Jge 8
WSl oo )l slls

2o WFF S Lo o155 o (|

<l WFF 55 (a <), (a—=p), (a U B), (a NP), (—a) 5yl ozt WFF B ya 51 (o

il sael Cowsts & g Gl Gob Lol 4l Se 50 aalyss WFF 5 Le e (2

Sl caly g o slayly ol WEF o s iS5

2wl WFF G (A NA)) = (TA) U (A <> A)Y))) J
s WEFF G (A NA[) > Ap o155 Ll

A9l Cawsas 1y (A = Az) = (T Az) i le Cawyd g0 ,d ) olows :JUel

ML»GQ ol CAMJ)\) Jy;ﬂg&;ﬁ‘;}.{]ﬁ A\‘ ‘A‘, ‘A\LJ"')ML)&SQ ool CA..»).) Jj,cj.ﬁg_i: LNO)‘J.?).@ML)‘SQ :‘Jé,@f
(A2 A) D (HA)
s Cle Canyd 5o 7 les G cdites Sl S s Jgo 2 S S 2 A > AL, —A

SJJIed

U2 P prmgisr g 955 5len | boo)liS ol ol o] il Glush (swyd Jgaz o Py 01 o)l 50 o o
PN~ S~V q:Je

o] S yo o)‘w}g‘((x(_)ﬁ) Gb).w 99 g.,u.S).: olfQT sMb))‘pQBea;‘ :4\25&&



S A ) gt Ao

i ] it g Aeala

W W W . m ir

by (2q NP = Q) = =P oyl5F L Hlep 0yl SO JWE
oS g0 oolizul = (pUQ) > (=p N q), (p—q) <.~ pUQq L, 5l :Jses

(-qN(=pUq)——p
(=(=qN(=pUq))U —p
qU (pN =g U—q

S o0 Ol ) Dygods | o )5T o gla gl o ypd ( (ABLT ¢ $Sul) ( Blaie (65,00 il oolaiul b

TTp @D caelae (adhs ()5l
~pUq ® ~pN-q, ~(pNg ©® ~pUmq OB oo (58
pUqeqUp , pNg® qNp SrdioRss ol
pU@Un @pUqUr , pN(@nNr < pNgnr GRS 0 g8
pU@nn ® eUgnpeUn , pN@Un ® pNqg U N Grdyoioy ol
pUp ®p pNp < p Slyos> ol
pUF& p pNT® p sled 58
pU-peT , pU-p&®F 0ol o3l
RUT T , pNF& F ale g8
PU@PNg ©@p ., pNpUq @p Cdx oyl

«5JJPD» 80 Juol

oS oo Ot [ (Sgo ol w5 s oo Ll o35 S 590 poado L o

Wb e odls lis B L as B g0 oSST ol ails 0939 N g U ilaie alayl) Ladd ] 10 a5 conl glo ;5 P osS 0,8

Dl oo s WSl g F @ T avn Jos U 3N sbbacsyaN g U alis

B=(~q U T) = pd=(~qNF):JuC

Sl Lol

axibige sylp 55 Pd s ad oSSTazil j)lea Py oo, S Y S
il oljll

o 85 (o0 S5l € ABl Caw ) o g0 » ail Sl 0 =B 3]
e se B U B S ygots g Cel BolsF pilives 0o )5S

~(p— Q> ~q:Je
A=y I By =B 31 :asSd
a=BNY Kla=y so=p 35155



S A 535 gt Ayt

OLALa G SB[ ] Y

www.mahan.ac.ir

0,10 0929 gy 4w 0B plilinl oy (sl 145

el s job 55 O o o LS o8 (T il e yob B S o0 2,8 ()
Sl S yd 35 P o2 o ol ol T (il sy O 0uiS o 2,8 (¥
el S350 S 0P (b d oS e e (L (F

Jbjyl @i

il oo (F) s yob b (T) st o slo syl 5l (S5 slls cdigis o o0ls lis ilaie Laly, g lao |35 aliwgas a5 L

e o L p Ojgea |y o)l ol V s

\ if p=T
V<p>={ Tp
o if p=F

185 a5 slagh)l ol o
V(=p)=1-V(p)
V (pNq) =min { V(p), V(q) } =V(p) . V(9)
V(pUq)=max { V(p), V(q) }

Vp— )={ ‘ 25k V(Q) sl 58255 V(p) 51

P ° 236 V(q) 5l 55,5 V(p) St
[ 226 V(Q) ssbes V(p) 3

Vipea= { w1, V(@) sl V(p) 51

o JoSas 1y g ehlisl a8 il atils o)135 n4+Y 31l

pNprN...Npa=q

el Sl 35 Qo5 oST sl Conly P 9Py 9Py Slapaie I G H a8 By wenl piine Sy 5o YU Yol
Wby 5 Dy ol A g e |y a8 el sl aiSGY




S A ) gt Ao

W [] ity b/ Jgt b MO

W W W . m ir

p
P—9 [pN(P—9l—q (bl L) gl oaels | )

-.q

pP—q

q—r [P N(@—1)]—>p—or Sy ok el | ¥
Lpo>T

pP—>q
il [P—NCP]l—"p el ks oasls | ¥

q GQJQCMSJJOJ.CLB A

—p [(PUYN(Epl—gq shad o3 oacls | 0

("p—F)—p A8LS sacls | £

T pNq—p ke g5lwosls |V

_a»>r  |[(p—0N@—=]—=>[(pUYUqg—or] V> alwgay oLl | A
~(pUq)—>r

V) (=pU—p)—>(rns)
Y) r—t

) —t

) P

oS oo e |y, T g5l sk ousls 5 ¥ o ¥ L 5l oolil L) al> e
oS o dmSl, m TN =8 Lad Joass sacld g ) al> o 5l ooliiuwl LY al> 0

oS o a1 U s) 8 pes slaggild g L al> e 5l ooliiwl LY al> 1

oS s e |y (AP U Q) el (ki oasls 5l oslial b g ¥ alyo o ¥ s 4y dzgi by F al> o
S o 4 P N quddslas (i (5 5 I8 00 slapsild jloolinul g ¥ al> o azgi b 0 al> o
otyeS oo e |y e P esibae (o jlwooles oueld 5l oolil b 5 O Al yo 4 azgi b F al> o

P.-P+E.s9)| PN U[ENs)| oy ol gz Sygos 5,005 | DNF
(ptq.(@+s) (P U NI Us)| e ol g &j50n oS 00,15 | CNF




S A 535 gt Ayt
it

[UJ'A'-! G Bl [ ] ¥

lap Sl g Lo yiiw

Dl jgam o oS b iogs Jb SO s it o )] 50 a8 Gl olgBds gle yasite o g0ty 4 el S le e piiawo
QP mie 55 2 sl Slto

pNq (f pNq pNq pNg O
500 jgam ] JeSa b iogs b G s e o ] 0 a8 Cl olgsds sl e gex g 4S5 el e (e pwSTlo
pUq «f pUq pUq «v pUq o

g pyima b p a8 Y s e peite 1 L 1S5

PCNF , PDNF

L{b‘b):..;:..a Lgd‘d.xi' Eo O gody ch o)b'f PDNF
L(b.o)...uSLo $olass Cpo Oyl J).o o)‘}f PCNF

9591 Cawdas 1y pj 0,135 PDNF o )8 : JUe&
(-pNqg Ugq
il 0,135 90 Jolis YL o158
qy  (=pN g0
Sgh 8Ll T b aS o,las 1) P aie ¥ oo les 0,155
(=pN U@nNEU=p) ® (-pNqg U(@nNp) U (@N-=p)
@ ((P.9+t@.p)+(@.p)=p.q+q.p
WSl ooy Oygedr a5 Sl S s Jgux jleolainl b Ko ol

Pl 9| pNq|(pNg Ug
F|F F F
V| F | T T T \
\« | T|F F F Y
I T T F T Y

toms W oo JuSis |y b yiie ol ails T 35,1 o 55 a5 sl o

PDNF=p.q+p.q
Sl (e Y sles 5l eslitul b olgs oo |, PDNF a5
aslbge 20 (my L my ) &ygoa 358 Jie PDNF oy gion D0 sl )0 T (35,0 0,35 ()T )0 a5 (ol jlans 0lec
(M., M,) aims o obii T & ot a5 0i)ls F il a5 Slo e b el ol PONF L3 e o 1SS

oSl g gl oo Slu oSl €« l0 F 55,0 asies bap i 235 a5 olo o &jle SO swyd Jgo 50 s



W0 [ ] ol e/ Jot Jd

S A ) gt Ao
it

>, 9.0

3,10 3929 jom g5 ¥

ul:u..ay Y ") Slos ,oU
dot gl ¢ polie den gljla Y SPOIE Hg
)10 2929 tpolie (pan slile 3 &99%9 y9
3,00 gae Ko Laid 3! LSS Hgw
ke g il 1 S yges
S e e by 1) p ) ades i JE
€S (o0 530 JLadlg b JLigd (o5 b gzxiiiils 31 (5 >
H Yt
X = oS bemisle
V(X)= S o b JLly X
F(X)= w5 oo 3k Jsd X
= (X)Z? S oolail (69929 jauw 3l Al L 00l oolatnl € S AolS 5l alen o aSl 4 axg L

34 X (F(x) U V(x))

Vo[V Xpx)] € 3 x-pKx)
V-[3Xpx)] © Vx-pX)
V- [VX-px)] ©® Ix-=-pkx) < IX p(x)
H[FX =px)] @ VX==pKx < VX pXx)

V) Ix[px)Nqx)] = [ Ixpx)N Ixq(x)]
V) Ix[px) U qx)] @ [ Ixpx) U Ixq(x)]
¥) Vx[px)Nqx)] & [V xpx) N Vxqx)
P [Vx px) UVxqx)] = Vx[px) UqX)]

“ VX Vy px,y) ® Vy Vxpx,y)
v) Ix dy p(x,y) & dy Ixp(x,y)

g S0 sloe )35 auhi 40 5] Cawsds slacacls

ol LS el o

(hae g had OluS 5 (59) p2 ygw Jlos!



S A 535 gt Ayt
it

[51!1'-1 G B [ ] 17

Jyl Jhad a5 OIS

5l aile alaie glaakal) 5l Koo g45 90 -)
e ~p(N q) Jolao a5 w0 Lis (P T q) & yg0a 1, o] a5 NAND (!
el ~(p U @) Jolo o5 e sa (Lis (P | q) @900 1, 5T 45 NOR (o
il Soeal Bl 5 leS (65l o 45 Y
Vp—(q—r1) @ q—op—n @ (pNg—or
NVpeq @ p—pn@—p) @ (pUqn(qUp)
‘e (sihate slapl sl Y
Wp=pUq , gq=pUgq
V-pP—9 =0p
VpP—->9nN@—r = (p—r)
HeUgpgnN(p—nN(@—or) =r
5l el Syle (p = @) Jgeyd (CNF) Lihae Jbo s & 90 1 U
—~pNq« —((p—9 N(q—p)O
PUPN(=pU =g (f P—=9N(=p— =g
H 1
Pede(P—9N@—p) @ ((-pUYqgN(-qUp)
= (peoq @ (PN -9 U (qN =p)) axz o

(PN -=-q9QugnN(PN -9 U(-p)

&P &
¢>(k(p UgN(-qU q)lﬂ((p\U (=p) N ((-q U (ﬁp)y$ PUYqgnN(=qU —=p)

(U q) (=qU —p)

Ll oo Olg> ¥ an T

:{p, =Py Py = Pr> Pr = Py Py —>p,} o)l acgomo 1 JUC

S,l8pp Py Py slopin] ©IS L Gows 4 (S (¥ s 550 ()

Syl p, ol GAS L B a4 (S (F el 8 5L (Y

S (oo iy |y 6,55k ol i

Ap Ay A ool sl iie sla sl 5l 5,50 SO Blas slila Ap cl Ap AL lao,liF dcgaze 5 ahae oS 5 o5 0
oS 5 Ap A sl sla e s polie den ojlal a4 ST Jg iS5 L Ay

sS85

3,0 59>g silaie glaplilinl o aS SIS 5l eslaiul b

(p. = p)N(p, =p,) N (p—p:) N (pr—~p.) & (p.— p)
oas 0315 0,135 dcgame L Ail oo ey (V(p,) = F) 1 oVl 51 S aS o)ls &l g0 p,— 7, 0,55 ez Jb>
Lol gire Olgz €YY 43S gy all e 85l




W] ooyt / gt Jab

S A ) gt Ao

W W W . m ir

o 0] @55l pogie a5 Gils oy e, oS s Ot gliil S 98t s L3l gl 2By 65 sl pogite 5l ssbiid -

o s S

als 5,8 e b T Ap Ay o T L e oo XilgT sl —C 5,8 o541 il 15 5Lub asas Sledde acgema oy

VA—->—A)—>—A
V[A—->B-0O]->[(A—=>B)—(A—-C()]

ool 2ol (S 9 Jbb

bl o0 590956 5 eyl

N-IPNQ—->"QUR—=SJU[PNQ—->QUR)]-[(PNQ—S)]

V) Ixpx) N Ixqx)» 3 x[px) Nq(x)]
V) Vx[p(x) U qx)]» V xpx) U Vxqx)
¥) Vx Jdypxy) @ Jy Vxp(xy)

25 VX [PO) = G00) ] & s a5 L

VX [2q(x) = —p(x)]

Vx [q(x) = p(x)]

e

Vx[=p(x) = =q(x)]

0909

sl &g ol g alunl sl «glaloz sloi» slo 55 paia N L (lgs oo a5 (Slo)l55 sl g0 sl WS




S A 535 gt Ayt

LAl S Bl [ ] A

www.mahan.ac.ir

Ny Jad spwlyw (slasjSylgs SUlgw

(AP 33501805 (maigs) DS i 15D g8 Wyle cwyo polie sl Jiio pd grsro SluclY 9 X by ko dluold (ST -9
b=T,a=F (¢ b=F,a=T b=F,a=F ¢ b=T,a=T

\ \
)Q’QLEABZ; s A=\ 4y 5 .(;,o,\j e 0,10 D929 nild o0i 9 Cawyol g Cawyd (g lude 90 W (gylade ¥ Gl jo -F

\ \ \
iy DD 5O g Bd A i T i 15 5 e sl s s AUB =) 5 ANB =
(A Oleilbol syolis) AT

Al \ 3

Y Z \

\ (f Y (v y (¥ { O
Al \ v ’
Y

(AK Olellbl 5)lis) Tl Jolro ousls o3l @yl plas b w5 @yle (b y b Laidd Q 0,135 9 X &l baiid P oI35 ,51-¥
(Vx(p= Jy: Q)= ((Vx:p) = (Iy:Q)

Vx JypN Qs dy Vxp Vx JyQ True ()
ot gses TI(m,,me,m,) G cad plpy R, Q4 P o s b ilaie &yl 3 (PCNF) (gole abae Lol JSi—f
(AD Yospels (msigs) Sl 3 gwl 31 Ssplas o (PDNF) gole las

2m,,m,,m, mg (¥ Ym,m,,m, (
2 m,,m,,mg, m,,m, (¢ 2m,,m,,m,, m, (¥
(AO wilellbl (5)plia) Flwl guizol 3 JY ol plas’ -4
P pNaq p—>(q—>1) pUq
por p—>(Nq) —=q—>—p rU-p
p—@qU-n T r—> U p \ . 8
—qU=s S — T oq
.8 St
(A 5033415 @olc) Sl Joleo g5 sboo,l38 51 Suplas b o&ST pUq pUQUT oy -5
(PUq)Ur ¢ (pUQ)UT ¢ (PUq)NT (v pUqUr o
(A% 3001005 @gic) FuBd o0 dzxuii a5 plas~s , r > s U t,p—orNq,p N qee,s yoe cul, -V
qnN~tf qnt F T

TS 03y LV iamed cowl @ e LS P a5 ol o slo 4 P q dled ke pogio (o y 30 S (5,5 —A

(AY Olclb) (5)Ls) fewl oSV (P) N () > q ©jyguo ol 35 023 o0 Comud 1)V b o i3, o 42 43 g o0y
V(q) (= V(p)) « o ()
V= V() - (V(@)+Y V(p)V(q)) (f V=V(q) (—V(p)) «

(AY 1301315 (;wrigs) Sl gty gasS I Syplas (P, Q,R): (P U Q) N (PN Q) ups p,5-

Xm_ ,m,,m,,m, (f IMTm¢,m,,m,,m, (v Zm,,m, (¥ IMm, ,m, O



ol (e i

1 [ oty e/ Jot Job Cilale

www.mahan.ac.i

(AV Oleilbl 5)oi8) sl izl 33 sl Yokl Kyl —o
p—>(q—>r)
pUs Vx[p ]UVy[q X ]
t—q \ Vx[p JUa(x )] O
=S
Soar—> it
p pMq
p—=>r p—>(Nqg)
p—@U-n ro>sUn ¢
—sU—q —s
o8 ot

b 30 ol o Slasl dod ol Y 9 X (gl puitio 31 S 2 gl plle (o Jo AT 1, Yy —X =Y+ X, 1 p(X,Y) oyl35 -1

(AN olellb) 5)ylis) Tl Sy 8590 ploS o9 5
Jy Vxp(x,y)(f Ix Vyp(x,y) Vx dypx,y)  Vy Ixp(x,y) o

s paizo oyl 35 Blao 58 5 JY il pdd (LS dlgs (o0 1Y

tpNq Ur,q—(xUs),~p—>q}=>pUs

(AA 5933015 (3igs) fadd oo (Ll 1) (092 pinol (! (D5 Q5 15 8) Ay gloo 135 & (23305l plas
(F, T,F,F)f (F,T,T,F) (T, T,F,T) v (F, T,T,T) O

0,135 @ygo ol yo wiiil oyl3F aw R, Q, P ,S1-1Y

(A9 onals eole)  Toawl Jolro 3 ) oo I3 51 el L(RQN(~PNR)) U ((QNR) U (PNR)) = Q UR
R (f Qe (b)) F (Y (cwn, T ()

(90 Olellbl (5)9lid (wsige) Fluwl Cawyol 558 )lg0 5 Syplas —VF
s Joles EIX[XGA—)P(X)] 5 EIXGA[P(X)] sl I35 (A
O yg—ody gl 4 po 3late slaslas o JB o e 5 ol €0 lo g =g P o ols Ly aie S a 88 g la 9% 4 Lo (Y
g EIX[P(X)] AV x ‘v’y[P(X) AP(y) > X= y]
& yg—od— Jol adpo 3—taie slmoles o JB (o o o ] €0l 0g g S Rd> S 1, TS 2 A lex (F
s VxeR Iy eRT [y < x]
ol yrime ilaie G G saiiS o [(p—>q)/\((qﬂr)—>s)/\v}—>(p—>s) (f

ol JuSls 031 (sldeyl 38 as false b true olgsds (o135 50350 32 (gl3las 15T puoli g0 gl 1) @ 0,38 oI35 Gl j0 -0
3929 o il & (fase b true) »o 3yl 55T ol oo € Suibloyh 1y @ 0,135 (pzpd bl bl true (3,0 oylged @ ol
Sy Jyparno) (gilaio dzis Py (b s 4z 43 T il Wol3S 5l glasy @), Py, Py ST S trUC ) @ (53, 45 Sl il
(A Yow4l5 (awnigs) fewwl O, Py, @y Sloddo j1 (uimo JY ol
Al Sl SO (QyAPy A AP, ) > @y ST(Y A3l p eyl (@A@Y A AP, )V O, STO
2l oSl SO (QyA Py A AQy )V O SI(F 2l p L (@ APy A A QL) > @y ST(Y
(AW 15023005 (wsigs) Foscund Caw y0 y ) O,lg0 1 ST plas’ -VF
|‘v’xp(x) = ‘v’xq(x)| :>Vx|p(x) = q(X)| (A
Vx |p(x) = q(x)|=|Vxp(x) = Vxq(x)| (&
o g il g5 o (F o gl 5 plaS e (¥ o s (¥ @l s ()



S A 535 gt Ayt

AOLALS S oglails [] 1

www.mahan.ac.ir

Sl oy 43335 1S 515 (500135 olaal s sl 558 3, g s 5Kl by 5,5 12 &8 T 2,3 -1V
QW Olellb) (5y0lis)
€95 (o0 Comly daraw g (po Ll 1095 o0 (] 0
o 55 £33 S hard 1415 o ol 3
€95 o0 €939 o b 995 (o0 Cuwly 3La 130 109 o5 o dorw
$aly 10l 8 (9 €93 irns (oSl 10 e (¥ 55 89,0 10l B oSl a9l 0l e (O
$5 89,0 138 (gl i 158,01 e (¥ $ 9y 0le (59,3 nn (5E9)3 10l (¥

ol Jiad espwlw ¢slaijSylgp SUlpw aolidwl

«\‘»4_;_1};‘—\
ATF L sl X 5l 5Se5 a5 0l 0523 Y sl (&)l g oSS oo I3 X = Sla glp @
Sl D=F ey 5l 55,50 X Y 5l 6)lade o Gl oSTasbXx =F s S1b sl

«T» a9 ¥ -Y
v:((A—>B)UC)—>D) —A=
A>BoA—B=2 Aucy=2 \

Y Y Y ﬁB:;
(l%D)Qﬁ(lle:l —Cc=1
Y Y Yy v \
2: [((=ANB)— C)U-D] ~b=2
—ANB = aﬂ%z . -—>Ce () UC=0U-)
(UIUE) =
« ag ¥ -Y

olgs oo o el Q 5 e L 8y g ol P ol iie Lo 88 X il oo 4 iS Iy Dyg0 0 aS ol 5l
s (VXIP) = 3y Q) ©p50a |, (VX (p=Fy: Q)
«F» ay ¥ -F
ol o ¥ a5 e Sl g g s (i (0 ol adS S5 4 azgs L
«F» 4,‘_1}_?—&
o sy 3l g1, q G P=(qQ U = 1) aex 0Pyl i jl S o0 a5 [T Gtw)d P swpd s azgs LD =T ;0@
ol paals SVl ) e oo S o0 4z S iyl —q U =8 ales o
<Y &y 35 -F
(PUq=pUqUn) =~(pUp)UUqUn < ENeUEUqUD)
< @PEUEUaUnN@UeUqUn <MNGUpUr <qUpUr
«F» g ¥ -V
o0 S (o0 425 [T (s P TN Qabex 0 ol azg L aS 0ed 0 amiq 9P G2 P NG 85 @

bl atily s o)l gewbtr — 8 U tctla?)os‘s‘;w)oljg@glgkjb



3 [ S Y |

V[ ool e/ It Jeb NOLALs

www.mahan.ac.ir

«Y’»@J;‘_A
S0 vy L VIO N Q) = @) (s Jpor J - @ P o Sl @ e o5 P ogoo a8 (355
plqgq| PNgq—q®q—pNgq
\

)l 3929 gz 4l 35 -4

¢fw-3.)5'|(5" 50 lep e Eo O ypody [ (P U Q) N (p N _‘Q) Oyke @

S o) Yl e sl g ol oo a5z

P.Q. V+P. Q.V =Y (m,, m,)=I(M,M,M,,M,,M,)
3185 3929 gz 43S
«Fr aiy 35 Yo
b S 42 1, q Gyd P = (QU 1) ahoz 0 5 S o0 4 )T (Gopo P Gpd w4 azg L DT alex 07
ol ptaal SVl Lol o oS o0 azi 1S Syl s U Tq 4 asg
«T» &y 35 1)
Mo oy 51,85 Wb Vb &)le (golud a5 3l 0529 Y G 02250 Sl )0 a5 X5l (g lude yo sllay T
X =F gl

Yy—f=y+\r=y=vYe

«¥» a3 5-Y

sl cwiy 4 (P, g, T, 8) Cudls o e o)l oo 9 T3 s il s oy (g, ) eslinad L

5,5 (FT,T,F)
«\»4_;..1}5‘—\\"
CQNCpNRY UCQNR)U(PNR)=(QUR)
(QNP)NR)U(Q UP)NR)= (Q UR)® (—QN~p) UQ Up) NR
SQURGR>QURST
«\»4.;....55—\\"

S oon h ¥ ans e ™
(qAar—>S)Ar < gq—S
P=>PAr(@—>S) & p—>S = (p—=S e p—>S)
ol Gy 3B Y AL e 0l o o 35 ¥ 5 ¥ gloas, T

«T» 40385 10



S A 535 gt Ayt

OIS LS SB[ ] Y

www.mahan.ac.ir

«Y» 4,..)5 -\s
355 QU] 853 0a5 S 552 i Dol o5 5 oS it qelgicon 5 4 S 3 s o 08 5 e il o 5l U5
1315 ool Lale il o155
[Vxp(x) = Vxq(x)] = VX[p(x) = q(x)]
=[—(Axp(x) v Vxq(x)] = Vx[-p(x) v q(x)]
= Ix—p(X) v Vxq(x) = Vx—p(X)V = Ix—p(X) v ¥xq(X) = Vxq(X)
Ix—p(x) v Vxq(x)

Vx—p(X) Vv Vxq(X)

o 9 olel g0 o2 D jso (pl 1y alal) ()l
2,5 glisl (5 sod (o908 H3ms 42 (69579 ;5 S & 52 5l 00,5 o)L YL jo a5 jsboylen
.o; CL.......»\ Q‘?"LS‘ JS O )‘ |J.’) S| USRI R 0)1)’5

Yx[p(x) = q(®)] __ Vx[-p(x)va®)] _ Vx—p(x)v Vxq(x)
Vxp(x) = Vxq(x) —(Vxp(x))v Vxq(x) 3Ix—p(x)vVv Vxq(x)

«F» a5 1Y
oS oo oo ) a5
$Rl) S €= ol Gloee (V ansS
oSl ol 3 —)
L $Nly s
95 Ol =Y
Xl 59,5 dpr < aBl oKl 3o b sl ey Sl 5Kl e il o0
X Sal) a5l ol (V 4y S
X Sul) s €= 5550 0l 3 <= 589,08 o)l (V43S
55890 Ol (F azs
sNly ol 3
L < Sl o
‘/Di‘;ﬂP Ol
VoSl ola b <= asly $Keg,0 olayd stanl
ol oo § a5 e



3 [ S Y |

v [ ity e/ Jsl b LA

www.mahan.ac.ir

ol s ST eslaizjS)lep Sl

Slpo 135 503 ] o o Sl dc gozo yw 09— Wb X S Y (glosl3S 2l P(X,Y) duiS 258 -

sl oIS Gz & cwly 31 IX Jy (p (X, Y), Ix Vypx,y), Vx Jypx,y), Vx Vypx,y)

(AA Olcllbl (5)9ls)

s 38 = sy — Cawy3b = w06 (Y s 5 = e 0L = Sy = b (
Sy = e y0b = oyl e ol (F S ) = a3 = Sy — sy (Y

(30 Yo al5 (waige) § i 9]y S g0 0,135 S 4 35 plas Y
[(P>qN(q—o1)]> (P —>1) (f [PNP—>q]—>q

(Y Cilellb) s)glis) Fabl ood yusizmo a0y 38 plas bl adgl gle,l35r o q P S1-Y
Pi(qir)(—)—q/\(qu)(\‘ PT(qTr)(—)PT(—‘(q/\r)) QO
Po>@vr)eoP-oqvP-or) (f Pv(vr)<(Pvgvr (v

(30 ilcllbl (5)lia) Sl ood yuize 4 35 pIAS (il adal (clao I35 1 .q P 5T —F
[Po(qen]e[(Peqor] o [Pvgvr]e[Pv(qvn)] o
PoqePaqv(=par—q) f [Pv(qg—> D] [(@vp) —>(qvr)]

(A Y5g1315 Lwriga) ol IXVYP(X,Y) abos b dlio Jolro ) Moz 51 Saplas -8
IXIYP(X,Y) (f VX3IYP(X,Y) « IXVYP(X,Y) v VXIYP(X,Y) O

] oy 05 S ooled Laily) 31 S plas wil NOR ouids (yLis ¥ s NAND owsws i T sles ,51-5

(9P YSoasel5 wsigs)

PTTPTq=PAq (v PTP=P(
PIP)L(PLq)=Prq eTpT@Ta=Prq

(AW )ljsle)s (wrigs) fowl (X+Y+X+INZ+Y) Jo wobe b Jobo 1 GWDNF 31 Syplas -
XYyZ+XYZ+Xxyz (¥ XyZz+Xyz+Xyz (\
Xyz+Xxyz (f XyZ+Xyz+Xyz (¢

(AW )ldlep (wsigs) Sl plaS Jilio & yle Juols> —A

(AAB)U[(AUB)’U(AHB)]:?
B-A (f AAB (¢ M v st ()



S A 535 gt Ayt

AOLALS S logslail [] ¥F

www.mahan.ac.ir

Jol Jas T (slaiiSylgs Slligw aslibwl

«» &y 35 )
Y nolie plas lm X Sy alaly X jlade ,2 sl Sl o9z Cal Canjob a5 el o VX Vy (p(X, Y)) sloyliS U35, @
O 45 31 0929 Y Jlaie o JBlax X jlade 58 sl (97 Camd Canays VX TY P(X L Y) 0,155 G5l s ool 4 a8l 51,8
Y rabio ples slilas a8 (X =2) 0o 0525 X S Bola 15 canl oy TX VY PX, Y) sl 53] rsl ssbme b 25,5 X
(X =0) cusls Camyob ol o)l ol 0gs00 X <Y &g abaly ST g .asS 3o X Sy alal) o
«\» 4,..)5 -y
(o9 azgs abal) (090 48,bog0 b 48,55 @) laay 357 4 az g3l adl alllo Caw)d (5] e oS el (Glo 155 Kl S po 0 )5
b oo (S35 9) 95l 0,35 SO L ad aalys Fassb aao F ()| P gT (35,1 a5 (> j0 ) an 8
2,105 3429 Fo g - Y
Bl o yitxe Loy S ples ®
PTg==(Prq)
—-(Pvq)=—PAr—q
t097 Wilos gume ¥ oan S Jle lyiea
Pl (qgir) e —(Pva(qvr) < —PAa(qvr)
20,105 992 g grime 4 35 ¥
Ll yuize a5 plos

W a3 -
el g ) a3 2l Bt b 5 e asiS s 3.1

—(3XP(X)) <> VX-P(X)
—(VXP(X)) <> IX—-P(X) = —~(VX3IY P(X,Y)) & IXVY-P(X,Y)

«T» a9 3§ -7
Vau$) PTP> —~(PAP)>—P =P
Y au;5) 2((PAQA=(PAP)=PAP
Y a5 a(=(PAP)A=(qAqQ)=—(=PA—=P)=Pvq=PAP
fau;$) 2(=(PvP)v=(PVvP)=PvP =PAq

< agy¥ -V
(Xx+y+X+y)z+Y)
XY+xyNZ+y)=XYZ+XYZ+XYZ+Xyy =XYZ++XyZ+Xy+XyZ+XyZ+XyZ

«¥» 4_._,)5 -A

(AAB)U(ANB)=AUB
(AUB)U(AUB)Y =M



. Fsédww

byas goseo 43 51 g Tl g

as goso ©

Was gazo 4,15 (il ©
byl , &

Siler @

31,81 @

buly, w ile @

&y ®



Wsac gocro 4y 4l g Ll

MSD.ZD

Aol oo acgazmo glopaie |y slil pl as cnl sLbl 5l oy i oem (slasls )5
s gl dcgammo j0 yolie i g 1SS 1QSGd
A= {5,507, F } = {\1.F,5 )

TV"'SLSA oolawl u,..:‘}/ &?55 d9)> )| L)T 6[.%5.»4& ‘5‘1.: 9 uj)).s d9)> )l A€ gomo Qé‘é uLAM.’ 6‘)4

A= {\v,v,¥%,0,5} , B={a,b,c, ..., 7z}
AL oo l; Toome slael AL goro ke Ls‘d.CM dfgslb-)a Mbsﬂ scnl.u..a GL‘M‘&"".“’ )’\ @U:JLA B 9 A Lg[bc\.c}o.gm
s plibl ol slacl
Sl oo s C C D ojgoay | a5 0l D acgame 15 C acgorme g 1o 51l D 5l slacgame i C 1SS
WL‘(SQD 0y d&j,o.?us))) g_i: ‘)C as Méso ULAAAJC C D u)yccb ML\J LsﬁL"“A QTL»‘SIB ML:D dcjw)»)c

7= mmo oloel acgazme ={.., =Y, =)0\, Y, )

=
B= {v,%,5,A,...} Bez

s oo olis D={ | Syt |, o145 08 45 degorma Iy 0,005 (Sgae b 45 sle gocme 14
el (Slacgorma o acgorma ) 5 1SS

195 6cgozo

65‘0 as A 6L®d.€9w).|) Ao AL goro )‘ S| g_))l.& Sl 9..49 n J.ALM; 9 Q9.~u‘5a ool QL.....J p(A) L| ASA ‘:‘5.5 AL goto

ol gae Y!
:slacgaze Jlas!

Olxpd o ol o,be olai | pb

S)lo 092995 0 0 LB LA L& Slagac Jls | A U B={x|xeAorx € B} U | elo
Sl SpaaB g A po oS lagae Jols ANB={x|xeAandx EB}| N | Szl
St B o Jy cd A o oS glagie Juli A-B={x|xeAandx€B} | - | JoW

AAB  )lsssms olaSTxsl o Js el B g A slaaxl o a5 coul glagac Jols iy line Jolis :a855¢
LU ol bty ol aS acsl o] dcgemma ) dodcgomma plos a5 09 oo a5 slacgomme 4 € SlaP a0 dcgomma SGd
s e s SULMLE




S A ) gt Ao

YW [ ] Lasgemoasstii g g,/ pgs Jub mqq

W W W . m ir

ldocgazo o his (pil98

\)@L&WQyL‘ézizA

Y) 5,500 oilsi: AUB = AN B | ANB=AUB

) el ol AUB=BUA |, ANB=BNA

) spieS,s ol AUBUC)=(AUB)UC , ANBNC)=(ANB)NC
O) spdi wld: AU BNCO)=(AUB)NAUC),ANBUC)=(ANB)U (ANC)
F) Syosr wlst AUA=A |, ANA=A

V)sa ol AUB=A , ANM=A

Noslsodlss: AU A=M , ANA=0

Vale pili: AUM=M , ANQP=0

Vo) wiz w3t A U (ANB)=A , AN(A UB)=A

W) ciras i AU(ANB)=AUB , AN(A UB)=ANB
\WWYAAB=BAA

WAAA=Q , AAA=M

\HANB=ANC _B=C , AUB=AUC -5 B=C
\WAcCB,BEC—->ACcCC

\VWYACSB— AUB=M

W)YAUB=M~ A CB

\WWANBc@«—BCA

:JG
A
A U B=(\¥0,v)
A U C=(\¥f,0,v)
B UC=(vfv0) B C
AUBUC=(r50) ’
ANB=¢¥ , ANC=(b) , BNOC)=0 , ANBNC=g
A-B=(0) , A-C=(\,¥) , B-C=(vr)=B

S oolw [y p 5 iyl acgomo cmiled 31 oolaim! b 1 JUsE
(V) (ANB)UANBNC ND) U(A NB)
1T ) Oygods oad ools & le i el 5l ealiul b
M &L (ANB)U (ANB)=B
(¥Y) (A-B) U (ANB)
Mab (AN BYU(ANB)=AN(BUB=ANM=A



S A 535 gt Ayt
it

Mﬂﬂ S Sl sloil [ ] YA

S ol 1y 25 o)be i JeG
AAC=BAC®A=B :wiL(A,B,C S M) s
Wl Gl > YV S aib X € A oS o8 ide s

(V) xEC>x4AAC=>x¢BAC>xEB
() x¢C=2xe AAC>x¢BAC>x < B
Ll A=Bans 93 BEAS wbcsypmearau A S B ulocds g 0 0

laoegazo ;58S i pad

) Dygmods g 99 e ool LIS A X B Lacgeme ¥ opl S50 wyo Jols A, B & M (a5 10) sloasgome 5y

1335 o0 iy 25
AxB={(x,y)[x EA,y EB}
BxA={(x,y)|xE€B,y€ A}
AxA=A={(x,y)|x,yEA}
U &

A= {a,b} B={a,d}
AxB={(a,a),(a,d),(d,a),(b,d)}
BxA={(a,a),(a,b),(d,a),(d,b)}
AXBZFBXA 10,5 o0 a5 g

w2do b G5)Bs w o yolgs

WAXB#B XA

NAX D = xA=0
MAXBxC)£ZAxB)xC
HAXBNC)=AxB)N(AxC)
MHDAXxB UC)=(AxB) U (AxC)
HANB)yxC=(AxC)N(BxC)
VWVAX(B-C)=(AxB)-—(AxC)
MAXxC=BxC , if C£Z —>A=B

ST asl ) [ A TA el gy oG
1 [B| =B slacl slos
1) |AxB|=|Bx A|=|A|x|B|

Y) [(AxB)N(BxA)|=|]ANB[
) [(AxB)U(BxA)|=|AxB|+[BxA|-|(AxB)N(Bx A)|=r|A|x|B|-|AB|

) [(AxB)—(BxA)|=|AxB|-|(AxB)N(BxA)|=|A|x[B|-|ANB[



S A ) gt Ao
it

YA [ ] Lasgomo i g ity / oo Job @ﬂq

Dyel Cawsas [y p3 solex B={1 .0} g A={A,..\0) F1:JL@

n|A U (AxB)|
H[ANAxB)|
v|A-(AxB)|
oY1

)
| AU(AxB)| =|(AxA) U (AxB)| =|Ax(AUB)|=|A|.| AUB|
=(|Al.(l Al+| B[ -] ANBJ))
= |A|=A , | AUB|= A+Ve—r =10 , AX\O=\Yo
")
| AN(AxB)|=] AX(ANB)|=|A].(ANB)= Axr=rf
()
| A—AxB| =] Ax(A-B)| =| A| .(] A|-(ANB))= Ax(A=Y)=¥-

o—hol,

U labaly A XA dsgaze 5 o g ams oo LU R L T s B jo Al labal, (A X B) asgaze @
aigS o A (9,

S5 5529 B s A JJA X B alal, 555 5 @ alex leakal, Ymn o7l | B|=n 4 | Al=m 51:a55¢

5L a<baS S50 0da,b) E RLARD &S S o ciy a3 Sjgo (ol 0 Z dcgomme 59, |, R alal, i e
el (RS A XA) iy &l sy ciy a3 A (9, daily, a5 conl ] 5 (5,8 995 oo 4155 aelsl yo a5 Lolys o 1S5

hilg, yolg>
05,2 0 Sb5L 1) A dcgeme 59, R alal, ((Reflexive) b 3L cawols (1)

Vx€E€A,(x,x)ER

Sl abaly 10053 LA dcgazme paie jo a5 Canbae ol 4 e S65L
05,0 0gS Wbk as 1) A dcgemme (59, R alal, (Ir Reflexive) objb ws caols (V)

VxER;(x,x)¢R

A= {a, b, ¢, d} a5l p,8 L:JlE

ool SB3L R, alyl, (R ={(a,a),(b,b),(c,c),(d,d)}
(¢,0)5(d,d)ER b3z cos S5k R, 4, R, = { (2, ), (b, b)}
el B3l a5 Ry el R, = {(a,b), (b,2a), (c,d)}

ot B3k 5 U3k ws Ry Ry = {(a, ), (b, b), (c,d);



S A 535 gt Ayt
it

[51'1'1 S ool [ ] Yo

S5k ad 4 g anil Sl 4wl e a5 Wls Sgzg dally; (B A <P
ol 50 s o)l A dcgee (55, |, R ablal, (Symmetric) &, casls (V)

Vx:yER:(x,yJER<(y,x)ER

JLeC
ol oylie R, all,«— R, ={(a,b),(b,a),(c,c)}

R, ={(a,b).(b.c),(b,a)} abl,— R, o3 s o)lise (b, 0) ER, Jy(c, D) &R,
0l 50 0 s o,lEesly 1) A dcgaze 59, R akal) ((unti stmmetric) sl cuols (F)

Vx;yER;x, ) ER, (y,x) ERDx=Yy

23l Al gasly yaie Y, X oS el X Lalal, oY o0 g cl Y L akal; 9 X oo olSe b

JC

el o)lieol Ry alal, R7={(a,a),(b,b),(c,d),(d,a)}

a%b Js(a,b) ER  (b,a) € Ry cus i ok R, b, R={(a,b),(d.d),(b,a)}
05,0 angS o | A dcgeme 59, R alal, ((Transitive) gox caols (8)

Vx,y,zEA;(xy) ER,(y,2) ER—(x,2) ER
el guxi Ry ally Ro={(a,b),(b,b),(a,c),(b,c)}:JLC

Bl 41313 1) Koo £33 s (32 yie o5 sl (5590 1, R abaly aBLA = 00,7} 515 JUeC
ol SU 30 had )
Db oy liosly badd Y
(olEesly 9 S5k kis-v
(GO g ¢y ool badd -F
il Al Gl aw i -0
Aol bl Sl g -
H 1
VR={00),(nr), (), (L), (r), () §
YR ={(r), (v,v)}
R L00)5 (61), (11) S (1), (1))
R =1 (1)}
B) 5, 04z > aws
(i) = (samie o)lie 3l Las = {(1,1) , (v,¥), (¥,r), (L), ()]
(2) = @aaie plitesly b3k bazs = {(1,)) , (v,¥), (v,v), (\¥)}
S
#YR, ={(Lvr), (), (L)} = Sz ¥ Blas )l cols e a5 (lada
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