Complete the truth tables.

1.
P Q R|PvQ|Po>R|-R|(P>R)>-R|-[(PoR)>-R] || (PvQ)A-[(P>R)>-R]

T T T T T F F T T

Frorp ot | Tt [F)l__F | T [ T

T F T T T F F T T

P E Ty F T [F)__F_ | T [ F_

T r Fyp T | F | T T | ____F | ____ F_o__ .

T F P T |F_ [T T | F ___ [ F
FoE_FOE T | Tl ___F ___l_______ FE_o__ .
2.

P R|RvP|-P|(RvP)A-P|[(RVvP)A=P]>P | ~{[(RvP)A-P]>P} || —~{[(RvP)A-P]>P}
r r| r | F| F | Tt | F 1 T
3,

Q R|QAR|-R|(QARAR|RA-R|[(QAR)AR]>(RA-R) || {[(QAR)AR]>(RA-R)}

FoT P [P F | F | T _ _____J_______F _______
I ELF T F L A T __F _______.
FOELOF LT L F_ 1. F_o_L_______ Tl F o ____.
4.

P Q R|Q5Q|R>P | QAR | (QAR)V(RSP) | -[(RAR)V(R5P)] || (Q2Q)>-[(QAR) v (R>P)]
I T T T T | T L ___ T E Fo
JF T T T | F | T L. | E o
I E T T T | Fo_l . T E Foo
JFE T T 4 F ] F o _____ LS R S| r .
P T Pl T T [ F [ T | F ___ | F_
T E_F T T | Fo_l . T F Fo .
JFOE P T | r_1_1 Fo_L_____ r_o_ 4 F N F
5.

P QP:Q{PﬁQﬁP(PaQ)DﬁP | [(P2Q)>--P]A-Q
6.

P Q| PvQ|Q>P|PAP|(Q>P)v(PvQ) | QV(PAP) || [(Qo2P)v(Pv@)]>2[QV(PAP)]
Ly ooy ro .o . r | __. T __ 4 _________T _________.
Ty r o F o F 4T | __ T N ______ T _________.
kT ro . r . ___.r ___|__ T __ 4 _________T _________.
o ELF LT o T ___ | ___F __ N _________F _________.
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14.

15.

16.

17.

P Q@ R|PvP|RvP | (RVP)vQ | QA(PVP)|[QA(PVP)]V[(RvP)vQ] | -{[@Ar(PVvP)]V[(R\
T T T T T T T T F
T r F| T | T | T | T | 7 T F
T F F| T | T | T |\ ~F | 7 r F
P Q|-P|-Q|-QvP|-P>-P| (-P>-P)v(-QVP)

T F T T
I o O R T T
~ F| F | | | T | T
- F| T | T T
P Q@ R|RvP|RoQ|PAR|(RVP)V(PAR) | (R2Q)oR ||[(RVP)V(PAR)]V[(R>Q)>R]

T T T T T
Y o T T T
- F T| ] CF [ T | T
O F T | ] CF | T T
T F| ] T T | F 0
T F| ] T F 1 F A
- F F| ] T T | F 0
F F| ] I Y R F | F A
P Q R|QAP|-R|(@QAP)AR|-[(QAP)AR] | -[(QAP)AR]>-R || ={=[(Q A P) A R]>-R}
T T T T F
“F T | F | | F | T
T F | F | | F | T
"F F | F | | F | T
T T | T | | F | T
“F T | F | | F | T
T F | F | | F | T
“F F | F | | F [ 7 |
P Q@ R|PvP|RVP|PoQ|(RvP)V(PVP)| «(P2Q) || «(P>Q)A[(RVvP)v(PvP)]
T T T T T T T F F
F T T| F | T | T | 7 T F [ F
F F T| F | T | T | 7 T F [ F
‘T T F| T | T | T [ 7 T F [ F
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P Q ‘ Qv P ‘ -P ‘ Qv (QvP) ‘ --P ‘ ---P H [QV(QvVP)]>-—-P

19.

[((PAR)>(RVR)]V[(RvP)vQ]
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(RvP)vQ
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P Q|QoP|QnaP|(@>P)5P | [(@>P)5P12(QAP) | {[(Q2P)>P]>(@AP)VP | 5({[(Q>P)>P]>(QAP)}vP)

21.

[-QA(QoR)]>[P>(QVR)]

~Q A (Q>R)

-Q | P>(QVR)

P Q R|QVR|Q>-R

P Q|PvP|PoQ|-Q|-QA(P>Q) [ [-QA(P>Q)]>P || {[-QAr(P>Q)]>P}Vv (PVP)
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24.

25.

26.

27.

28.

Q R|QvQ|Q>R|[-R|(QvQ)vQ | (Q>R)>[(QvQ) vl | {(Q2R)>[(QvQ)vQl}v-R
S e N0 N et St Al St
P|PoP | -P|(P>P)A-P | [(P>P)A-P]vP | {[(P>P)r-P]vP} | —~{[(P>P)r-P]v P}
T F T F T

SRR S0 5 ARt R St Rt SR R
P Q R|PVQ|QVP|QAR|(QVPIAQAR) [ ~(PvQ) | ~(PvQ)v(@vP)A(QAR)
T T T T T T T F T
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SN0 5 N Sl ROt Y 0 R SRR S St IR SRR
P Q@ R|QAR|-P|-R|-RV(QAR)|-PAP |[-RV(QAR)]V(-PAP)

T T T T F F T
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PR CFR|F T [ FE T
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P QlQvQ|Q3Q|-P|-Pv(Q2Q)|[-Pv(Q2Q)]v(QvQ) || A[-PVv(Q>Q)]Vv(QVvQ)}
T T T T F

F T | T T F
T | T | [ T T F
F T | T T F

Q@ R|RAR|-Q| (RAR)A-Q | (RAR)AQ || [(RAR)A-Q]V[(RAR)AQ]

I I
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T F T\ T | | 1 T [ F
F F T\ F | |1 T F
T T F| F | |1 r F
“F T F| F | |1 R F
T F F| F | |1 T F
“F F F| F | |1 r [ F

P Q R|QVP|PrAQ|RAQ|(QVP)>Q | (RAQA(PAQ) | [(QVP)2QIA[(RAQ)A(PAQ)]
T T T T
T T/ 11 T 1 F 1
S f TV |~V "1 " "Ff |\ "F 0
7 A .
T F{ 11 T 1 ""F 1
T Ffy{ 11 T 1 ""F 1
F F{ | "%V ~"~"1 " Ff |\ "F 00
S F F|{ |\ ~"1VvV "1 "7 V|V " "F 0

P Q R|PvQ|QVR|QAR|(QVR)V(QAR) | ~(PvQ) | [(QVR)V(QAR)v-(PvQ)
T T T T F T
Y A A N N R T [ T | F T T
O F T F | T | F T
O F T F | T T T T
T F| | F | T | F T
T O F | F | T | F T T
O F F | | F | F | F || F
O F F | F | F [ T " " T




47.

48.

49.

50.

P @ R|PVR|QVP|-Q| (QVvP)vP | -Qv(PVR) | [-QV(PVR)]A[(QVP)VP]

“F T T| T | T |F| T | T | " T

‘T F Tr| T | T |T| ~T [ T [ "~ T

S0 A O A A 1 R SR S S D A

LU0 N0 N A 5 A S S SRt D A

P Q@ R|PVR|PAP|PAQ|(PVR)YV(PAP) | -(PrQ) || [(PVR)V(PAP)]o=(PAQ)

T T T T T F F

“F T T| | F | 1 T | T | T

T F T| | T | T | T | T

“F F T | F 1 1 T | T | T

T T F| | T | T | F | F

“F T F| | F 1 1 F | T [ - T

T F F| | T | T | T | T

RN S N VA N CEON SE E IOE S O

Q R|QVR|QAR|(@QAR)AR|(@QVR)SIQAR)AR]| RV{@QVR)2[QAR)AR] | ~(RV{QVR)>[(QnR)AR)

Q R|Q>3Q|R2Q|(Q2Q)2R | ~(R>3Q) | ~(R2Q)2[(Q2Q)>R] | {~(R>Q)>[(Q>Q)>R]}

T T T

“F T | F | 1

T F| [T |

B 8 R IO e H e S I

P Q R|P>5Q|P>R|QAQ|RV(QAQ) | (P2Q)>(P>oR) || [RV(QAQ)]>[(P>Q)>(P>R)]
T T T T

T T A | T

O F T | ] A | r

O F T R Y T

T F| ] CF F

T F| T | T T

F F| ] CF T T

B e e O e A




