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1. oauDo~7n3l0lo’iaruoJ~~~~~~~~~~~

1.1 61 5 + 7 = 12 ll6-d  6 + 7 = 13

1.2 t-b 5 x7 = 35 l& 6 x7 = 36

1 . 3  fil3x4 =l 1162  x - 3 = 5

2.1

2.2

2.3

2.4

2.5

2.6

2.7

(P  *  9 ) A  (q *  P)

CP A  (P  =a 4)) =a 4

(P  *  9) A  - 9) *  - p

(Modus Ponens)

(Modus Tollens)

((P  v 9) A  - 9)’  *  q (Disjunctive Syllogism)

[((P * 9) A  (r *  s))  A  (P  v 01 =? (9 v 9

HP  * 4) A  (r *  s))  A k-q v-  01 * C-P  v-  r)

(p =a 4) - C-4  *-  P)

(Constructive Dilemma)

(Dustructive Dilemma)

(Contraposition)
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1 .  pvq=qvq

2 .  pAq=qAp
Commutative laws

3. p A  (q v r) = (p A  4) v (P  A  r)
Distributive laws

4. p v (q A r) = (P v 9) A  (P ” r)

5 .  p’q  =  -42-p) (Contraspositon)

.
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Distributive  laws

pv(qAr)  = (pvq)  A (pvr) .J

(5) fhMti~QnalaJ  phqh  P pvF  =p

(6) 6lM-%¶%Nl~lU  p%W)tU  P pl\T  =p

MA 201

pv-p  =T

p/x-p  =F

(9) F # T

1 3



lalBJnd?~Ial5:lJu  ( P ,  -, A,  v, F, T ) lhXZJlJfi%+dh$J~  (Boolean Algebra)

nqM$Jm  1.1 n7larrlliuQuunJRDuvPn~uu~  (Uniqueness of Complemebt) fhMa”Uhl’llU  p

LLRT.  q 9ny

z

61 p v q  =  T  LlFI: pr\q  = F  tl6-l  q  =  -p

Ggou’ RlM’ZIU~afl2lal  p&A::  q hq

tWU%h  p v q  =  T  LA: p  Aq = F

q = q v F

= q v (PA-P)

= (9 v p)  A  (q V-P)

= (P” 9) A (q V--P)

= TA (qv-p)

= (qv-p)r-,T

= qv-p

:.A
IIUMAOJ  ik!lSrUl

-p=  -pvF

= -p v (P A  4)

= c-p VP)  A  (-P”9)

= TA(-p  vq)

= (-pvq)  A  T

= - p v q

= q v-p

=9

14



lnl66MSfl  1.2 i1n~u~ana181  plnq  -(-p)  =  p

Gkplpd  lkwl -P  ” P = pv-p

= T

‘, ci
91UM2 -P  A  P = p/Y-p

= F

G&4  -inuwq~~lJw  1.1 %sM p = - (-p)

Wqkb$JW  1.3 Idempotence dW%J~O~~lol  p %flq

MA 201 1 5



?Tqnr$Jn  1.4 ilMaUU’U~fl-l?aJ p,  q,  rhq

a )  phF=F

b )  pvT=T

c) PA (P v q) = p

d) P v (PA q)  = p
Absorption laws

e)  61 q v p  =  r v p  1lA:  q v - p  =  r v - p  llni  q=r

f) 61 qAp  = rip 11%  qm-p  = r~-p LLAj  q=r

g)  Pv(qvr)  = (pvq)  v r
associative laws

h)  PA (q or) = (p~q)  A  r 1

i) -(P  v q )  =  -PA-q
De Morgan’s laws.

j) -(PA 9) = -p v-  q 1

k) p / \ - q  =  F  i%iOtdO  pAq  =  p

1) - F  = T

m) -T = F

figJew’  lilM'ZUUYjR3laJ p .  q,llR::  2r W

a )  OAF =  (OAF)  vF

=  (PAI? v  ( P A - P )

= (p A-  P) v (P A  F)

= p~(-pvF)

= p/I-p

= F

b )  pvT  =  (pvT)  A T

= T h (p VT)

= @v-p)  A  (P  VT)

= pv  (-PAT)

= pv-p

= T
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c)  P”(Pvq)  =

=

=

=

d)  p”  (p~q)  =

=

=

=

=

(P  vF)  A  (pvq)

P v (F * q)

P”F

P

(p A  ‘0 v (p A  q)

p A  CT v q)

p A  (q ” T)

PAT

P

e)  fiUU%il  qvp  = rvp  LLRZ  qv-p = rv-p

i%~lXUl  q = qvF

= q ” (p A-  P)

= (q v p)  A  (q v-  p)

= (r v p)  h @v-p)

= rv(pA-p)

= rvF

= r

f) RUuW+  qAp=rAp  1lRE q r\-  p = r+p

%lplxUl  q = qAT

= qA@v-p)

= (q A  p)  v (9 A-  p)

= (r A  p)  v (r h-p)

= r A  (pv-p)

= rAT

= r

g)  1) (Pv(qvr))hP  = P”(Pv(qv’))

= (P  A  p)v (P  A (q v 0)

= (p v (p A  (4 v r))

= p h Absorption  law.

2) Kpvq)  v r) AP  = P A  Kpv9)  v r)

= (P  A  (P  v 4)) v (P  * r)
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= p v (p A r)bW  Absorption law

P I W  Absorption law
,Y,

@JUtA (p v (9 v r)) A  p = ((p v 9) v 0  A  p

3) (P ” (9 ” r)) A-  P = -p A  (P  ” (q v r))

= (-P A p)  v (-P A  (q v r))

= (p A  -p)  v (-P  A  (9 v r))

= F v (-p A (q v r))

= -P A  (9 v r)

4) ((P v q) v r) A-p = -p A  ((P ” 9) ”  r)

= (-P A (P  ”  4)) ”  (-P  A  r)

= K-P  A P) v (-P  n 9)) v (-P h r)

= (F v (-P  A  q)) v (-P  A  r)

= (-P A q) v (-P A r)

= -P A  (4 ”  r)

D *,
%SUU  (p v (q v r)) *-  p = ((p v q)  v r) wp

IflU f)%Iipv(qvr)  = (pvq)vr

h)  ni%~~oJnTrw’llbus~~~~~~~  g )  =LwuwlJ%~LI%4dl

(P A (q A  r)) v P = ((P A q) A r) v P LLA:

(p A (q A  r)) v-p = ((p A q) h r) v-p  rGGhlGmm^amm~a  e)

%I6 p A (q A r) = (p A q)  r\ r

i) 1) (p vq)  A (-P  A-q) = C-P  A-q)  A  (p ” 9)

= -p A  c-q A  (p ” 9)

= -P A ((-9  A  P) ” (-9 A 4))

= -p A (C-q  A  P) v F)

= -p A  c-9 A  p)

,= C-9  A  p)  ““P

= -9 A  (P  n-p)

= -qAF=F

2) (p v q)  v c-p A-q) = P ” (q v (-p A-4))

= P ” ((9 v-p)  A  (9 v-q))

18



= p ” ((9  “- p)  A T)

= pv (qv-p)

= (9”” P)“P

= qv (-pvp)

= qvT=T

TnwlqI&lw  1.1;99&h  -p/t-q  = -(pvq).

j) fll+i~~tiil  -p V- q = -(p A q)  ns-~l6~~~lPaoslle~~~nl~~~~~  i)

k)l) i=WJ~dl  PA-q = F

p = PAT

=  PA ( q  v-q)

= (P A q)  v (p A-q)

= tpAq)“F

= PA9

iih.k 61  p /\-q  = F Lkb  p = p A q

2)  WaJaJJwdl  p = p Aq’

P A”  q = (PA@  A-q

= PA(qA-q)

= OAF

zz F

v ‘,
WJUM  ii? p = p/,q  Uk p/\-q  = F

1) LLR::  2) I.%%  p A-q = F  ?%Cl&  p  =  PAq

1) - F  = .-(p A -  p )

= -pv-  ( - p )

=T

m) - T  =  -(p v-  p )

= -p A-  C-p)

= F

.
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fillyi p -q = p A-q  Wfifpur-il

1.  Pvq=Pv(q-P)

2.  P-(P-q)=P"q

3. p = T-p

4. pr-,q  = F i%iOludO  p-q = p

7.1 (P vq) A (P"-q) A (- p vq) A (-pv-q)

2 0 MA 201



vlQY$Jpl  1.7 fl3laJtiKUn'  s Flfbl1u

1.  psp

2 .  61 plq  LA::  qSpLlc-4  p = q

3 .  61 psq  1lA:  qlr  1163  plr

i3zpd  1 ) ~bomin  p A p = p
:,, p I p

2) tn.Juci1  p$q  1lA::  q sp

:. p”q  =  p  LLR:: q/\p =  q

fiFi11n41  p = PAq

= qAP

= q

3) [T&JU?h  plq  1liX  q<r

:. p”q  =  p  LLA:: q/\r =  q

fimxu1  p/\r = (p~q)  A r

= pA(qhr)

= PAq

= P

(Reflexivity)

(Anti - Symmetry)

(Transitivity)

MA 201 2 1



l-h%Mi*  p - q = p h-p a$4yii1

I .  psqop-q=F

2 .  p5  Fwp=F

3 .  pIqo-pvq=T

22
MA 201



x+7 = 13

x+3y =  8

MA 201 2 3



-3x [ P(x)  I = vx [ -P(x)]

3% I P(x)]  = -v/x  [-P(x)]

6l~re'  Q(x)=  -P(x)?~Jb?-h

-v’x [Qml  = 3x  k-Qcdl

24 MA 201



1).

2)

3)

4)

6)

Modus Ponens
-1

tnyi) p*q  LLA::

2) P

i

[(p+.q)Apl  =+q  =.t

_-
W A 9

Modus  Tollens

i

*
tnqi) p*q  LLtx

2) -9
[(p*q)b-ql+-P  = t

.- I

W R - P I

Hypothetical Syllogism

tnyi) p ‘q LLA::

2) 1
[(p*q)h(q*r)l++(psr)  = t

q*r
W R P=r I
Disjunctive Syllogism

Lny  1) pv  q LLR::

2) -q

W A P i

[(pvq)h-pl=+p  = t

Conductive Dilemma

tn61  I) p=,qlLtx

2) r d  s LLA::

1

[(pSq)h(rSs)A(pvr)l~(qvs)=  t

3) P”r

W A q”s
Ceshuctive Dilemma

ivy 1) p 3 q LLAr

4 r*s  1mr

3)
[(p~q)A(r.Ss)A(-qv-r)l4(-Pv-r)  = t

*v-r

WA -p v-  r

MA 201 2 5



7) Contraposition

rmj P-q

UR
i

(P * q)w (- q=snp) = t
-9 =+ -P

:. P
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Gqad aaJuG  -p ( w%l -4)

:. q(M4a”O  P)
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3e[ec  INAVx[xe IN=sxe=ex  = x]]HfPOi)~L?klU~l

3ee  INVee  IN [ xe = ex = x]tll~~f$Q!&l%J@hJ  LLUU  7) 1lUU  6) UULI  3) ‘SllUthn’U

Phxh  1.9.2  iku  I )  xc_ Y  e vx [x E x  9 x  E Y  ]

2 )  xe  XnYoxE XhxEY

3)‘x=Yoxc_YAYcx

ilJfit+il ALB=+AnB=A
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:. XEAAXEB (iiu1u  2)

:. XEA

(GiLfb Vx[x E A n B 3 x E A])
I

L a
UUfKl AnBGA

2 )  fhrh=wi%n  ylslb~

fW&J?i-h  y  E A  LLR:

:. y~A=ayeB (fWJ?iy5lU A C B  llt3:fiUliJ  1 )

:. YEB

U-iii0 y E A A y E B

:. ysAnB i%llaJ  2)

(Ui&  Vy  [ y E A a y E A n B 1)

Ihi&  ACAnB

(9lnl) LlR:  2 )  %ki-h  AnBCAr,ACAnB)

1) lltl:.  2) &4&I  A n B = A

MA 201 2 9



1 .

2.

3.

4 .

5.

6.

7.

8.

9 .

10.

11.

12.

13.

14.

15.
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8) ~J~ilJ~l~lJ~lC;l”~l~~~J~QJ~l~~~~~Q~~~
1.  C-p) A q

2. (--PI  v q

3. C-P) v C-4)

4. C-P) A (- 9)

5. - (P * 4)

6. P ” C-q)

9 )  lilHuvl4~  p  :  ta.&&mJldr~

q : fw~fl~~Qil~ou~i

PJlBtlU~s~WPridQ~lJi~u~l~~

1. Pdq 2-4*p

3. C--P)  * (- 9) 4. C-9)  * C-P)

IO) ~Juon~l”~lU~?JYnJ~l~~~~~Q~~~

1. <I 2 x 3 = 5 lltk 2 + 3 = 6

2. 61 5 x 6 = 56 11th 5 - 6 = 1

3. t-h 5 x 6 = 42 116'l 5 - 6 = 10

4. I-h 5 x 6 = 30 1lt-b 5 + 6 = 10 .

5. fh 2 + 3 = 5 116-d 2 x 3 = 5

11) fW.kh  a x b = c, b x c = d LLA:: c # d ll~~j,,,,,,F;7”?lu~^s~~~~~~~~~~~~~~~

1. 61 a x b = c 11th  b x c = d

2. 61 a x b = d llni  b x c = c

3. ii1 a x b = b 11th  b x c =  d

3 2 MA 201



Y
13) aJMlfil~l~u~lJ~nM~a  &d!duwui  xll~l~l~~ll~~~~~~~~~~D~~~l~u~~~

1 . ni2+3=5 11&b  x + 4 = 8

2.ni2+3=6 11th  x + 4 = 8

3. 61 I + 6 = 13 M-h x - 3 = 7

4. 61 1x6=42 llf?l  x - 3 = 7

5. filx+4=8 lltj,  2+3=5

6. nix-3=1 16-2 7+6=13

7. t-h x-3=1 lkk 7 x 6 = 42

0. :13-x=4 11th 2 x 5 = 1 3

9 .  ni3-x=4 1LAj  2 x 5 = 10

14) 9~~~lanrlil~1-rrwil~~D~~~l~u  fiYl~s’uni~?n~ail~u llA~d~EW~u"l~l~Uu'on?7u

&U&Sn”U  (Contradiction)

1.  L--(-P)  1 - P

2. [ (P  = 9) A  (- 4) 1 * C-P  )

3. [(P 2 4) A  sl * P

4. [(P  =+ 9) A  C-P)  I *  (- 4)

5. [(P * q)  A  C--P)  1 * q

6. 1 ( p * q) A (4 * r) I 3 (p 3 0

7. [(p- 9) A  (s ”  C-P)  1

8. -[P v C-01 = tq  v C-P)1

15) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1. 1 -(--PI 1 *P

2. (P  A  4) H (4 A  P)

3. (P  A  9) * @I  v P)

4. (p  5 9)  - t q v C-P)  1

5. (p = 9) - -[P A C-q)1

6. [(P v q)  A  (-4)  1 - P
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