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(3 - 2)(3 + 3)(3  - 4) = 0

filnaluo~JnaJ  P(3) ii0 ..........

hwiu93~ua~  P(4) 60 ..........

Ci7(\17UOfJVaJLann~~~~n~~iH~u x ii0 ..........

fi-m-rwA~‘ua~ P(X) $0 ..........

2. K P(x)  : 2x = 3 Lda  x E z

rannwcr’u$nhalr x ii0 ..........

fhawu34h~u P(X) ii0 ..........

3. 1H’  P(x)  : 2x = x + x LdO  x E N

Lanrwdbiidi7wf~  x $0 ..........

tmfmu3%th~u  P(X) t10 ..........

4 .  IH’  P(x,  Y)  unudxh (X - i)(y +  2 )  = 0

Ida x E R LLR:  y E R ni  y = 1 URy?

tmfniu~74~a~  P(x,  y) to ..........

5-1 Y = - 2  ut% Lmmiuo?~va~  P(X,  y) $0..........

tmnawd4va~ P(3,  y) ii0 ..........

Lmfmudm.ta~ Fyi,  Y)  ii0 ..........

5. 18  P(x, n)  LLYlU  x.n = 1 L&l  x E R LLA:  n E Z

t5m-mu~3~ua~  P(x,  3 )  to ..........

L%wJ7&JO%llOJ  P(x,  0 ) &I ..........

18 MA224



1
*

0 0 *

*

0 0 0

*

0 0 *

*

0 0 0

6.2 P(2, m) 6.6 P(n, 2 )

6.3 P(3, m) 6.7 P(n, 3 )

6.4 P(4, m) 6.8 P(n, 4 )

-

VY [WY)]
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iu60  3~ [P( X)]  tiho3;r  tie  P(X) : x 2 +  1 > 0

ihh 3x [x + x = x’] tifll.4  . . . . . . . . . . LWfl: . . . . . . . . . .

2 2 MA 224
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2 4 MA 224



Y

4

I* .

*

3 * * *

2 *

I* . :

I- *

--+--r-r-----”
I I 2 3
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3 )  VY*  3x  [m,  Y,]

4 )  3x9  3Y  [m,  Y)]

5 )  vxv  3Y  ,[P(x,  Y)]

‘3)  3~9  vx [Ph  Y,]

1) hbtviR~  x UR::  y, * lhl”5]i  (x, y) : $3

2) il x UlJvh  BJilHSYYtt9iFir  y, * Lhng~  (x, y) : tn’a

3 )  iidwix y il x  YIJ&  65 +  d.ring6  (x, y) : 035
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1 . 5  vxEA,3yEB,y=x+l

1 . 6  !~yEB,vxEA,y>x

1 . 7  v>.EA,3yEB,y=x

1.8 vy  E B, 3x E A, y = x

1 . 9  jyEB,vxEA,y=x+l

1 .lO vx  E A, x  dULW~

1.11 vx  E A, vy  E B, x i- y > 1

1.12 3x. E A, 3y E B, x + y > 8

1.13 3x E A, 3y E B, x - y < -5

MA 224 27



4.5  %NTalU vy E A, vx E A, y > x LbU??.¶  Mi@Xw”~

4.5  iblalxl  3y  E A ,  vx E A ,  y  > x  dU9?9 M%L?%  WWV+I

5. 149”  A = [O, 1.2, 3) LLi%lX  B = (2,4j

?Y~j,l,,l~lfla=bn~da~~~~~~~~Y~~~~~~

5.1 v x  E A ,  x  L%Mlfj

5.2 v x  E B ,  x  bfhlRZl$

5.3  3x  E A, x + x = x

5.4  3x E B, x + x = x

5.5 3x  E A, vy E A, x + y = y

5.6 3x E B, Vy E A, y < x

5.7 vx E B, 3y E A, x = 2y

5.8 3x E A, vy E B, x - y = y

5.9 3x E B, vy E A, x - y = y

5.10 3x E A, 3y E A, x # y

5.11  vxEA,vyEA,x+y

dl$ltRl

1. 1.1 T 1.8 F

1.2 T 1.9 F

1.3 T 1.10 F

1.4 T 1.11 T

1.5 T 1.12 T

28 MA 224



1.6 7

2. 2 . 1  7

2.2 F

2.3 F

3. 3.1 -r

3.2 T

3.3 I ’

4. 4.1 IF

4.2 F

4.3 T

MA 224

1.13 F

5. 5.1 F

5.2 T

5.3 T

5.4 F

5.5 T

5.6 T

5.7 T

5.8 F

5.9 F

5.10 T

5.11 F
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2.4 u’aFi?llilhhtUJ  (Compound statement)
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F3

MA 224 31



32 MA 224



MA 224 33



-P v (Q A R) -+  S nTJb%XVWi  IUJIFJ& [(-P)  v (Q A R)] -+  S

hlpi -P v Q WJlLl&l (-P)  v Q 89!aiLwdoUn’y -0’  v Q)

4jg-h hid P A Q -+  R H%JlfJt!J  . . . . . . . . . .
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2.5 @IldlWdlSJ&  (Truth Table)
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‘P - PEzl‘T F

F T

w-lal.wilelalu?~mJos  A, v, + alat  ++ :

P Q PAQ PvQ

nsGi  I : T T T T

f&i 2 : T F F T

nadfi  3 : F T F T

mfiid  4 : F F F F
I

MA 224 3 7
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P Q

n-6?!  1 T T

nst%d  2 T F

nat%G 3 F T

nGiA  4 F F

MA 224 3 9



4 0

I
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F,
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-P t%Jfdl Wkhdhh  (contradiction)

&ifU (PAQ)A  -(PvQ)  1bU  . . . . . . . . . . LWfl: . . . . . . . . . .

c1?luGlLlfh

F3

(contingency)

LdM  (P + Q) A (Q -+ P)  bib  naiub.hJwou

&dU (P A Q) v (P A R) lh . . . . . . . . . . twa1: . . . . . . . . . .

42 MA 224



1 .  ( P ’ Q) ++ C-Q  + -P)

2. (P * Q) ++  (Q + P)

3. [P  -) (Q ---t R)j ++  [P A Q -+ R]

4. (PAQ)A  -(PvQ)
-

2.7 fKn%laU~nafsn%5nfll~~~  (Logical Equivalence) aaP-nlaaaonlnsmP?~WP

6~Wl3%WlNYPl%”  (Logical Implication)-
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LLR:  [P A (P -t Q)] -+  Q LfhLth~%d

‘%&A [(P + Q) A (Q -B R)] -+  (P -+  R) LilU  I......... tw51: . . . . . . . . . .

LW3lt  (P -+  R)

44 MA 224
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i%Ti%&  (tautology)
-

MA 224 4 5
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4. ?9~~~1~19~1~~181?pf9~~9~  (prove) H%l~~‘&li+%~  (disprove) h4a’YLLd~~~O~~~~~

4 . 1  (P-+Q)=)Q

4.2 Q =)  (P --t  Q)

4.3 (P A Q) =a Q

4.4 Q ‘i) (P A  Q)

4.5 (P v Q) - Q

4.6 Q J P v Q

P5.n&xw”P  :

5 . 1  a*/?

5 . 2  p e a

5.3 a I) B

MA 224 47



08SWiObn”l  :

6.1 P * Q q -(P A Q)

6.2 -(PAQ)*P  *Q

6.3 P*Q o -(P-Q)
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2.6 fllawaodarsnr~eswqnr~~a~~~~l~  (The Verification of Quantifier Theorems)
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LlmlalaJP~JilM~u  - P ( x )

u
P Qm

t'lWWmJ5l'iJ  ilMa'y  P(x) A Q(x)

F4
tlfWI?lLJ6JilM~Ll  P(x) v Q(x) %I WIWWlll  (union) 2109  P 7%  Q &isd

U

tTlVW~lU?~JilWa'y  P(x)  v Q(x)
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1)  vx I - WJ 6)  3x  [ - P(x)]

2) vx  [P(x)  A Q(x)] 7) 3x  [P(x)  A Q(x)]

3) vx [P(x)  v Q(x)-1 8)  3x  [P(x)  v Qb.,]

4) vx [P(x)  + Q(x:l] 9)  3x  [P(x)  + Q(x)]

5)  vx [P(x)  ++  QW] 10)  3.x  [P(x)  +)  Q(x)]
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I ~ -3x [P(x)] 0 vxd -P(x) I 1
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