For each sentence, produce its syntax tree (the simple version with only the

connectives for nodes other than the leaf nodes).

1. -(RA P)

2. [(T>T)v--P]o[(QvS)v(QVS)]

3. s[(RAP)A(RVR)]V{[(P>T)vQ]>P}

4. {[(R>Q)A-T]AR}V[(PAR)AQ]

5 =[(SAR)>(RAP)]>(=SA-P)

6. [(Q>-5) A (PAR)]>[(SvQ)VS]

7. «(RvQ)o{[S>(SAT)]v~(TvR)}

8. a[(PAP)AP|o{[(RAQ)AP]vV(QVT)}

9. [-(QVvS)>(SoT)]>[(TAQ) v (T>P)]

10. ==(=Pv S) v -(-Q v S)

1. [(PvT)vPIv{[(TAP)>S]v[(QV P)AR]}

12. (PA=R)A{[PA(S>P)]A=(PVR)}

13. [-(T>P)A=-Q]>[-Q>(RV Q)]
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

{[(P>Q)vT]>(PAR)}V[-SVv(SvVvS)]

{(P>T)v[(P>P)>Ql} v [(RAR) (T P)]

{({(PAS)>(PAS)]2[(RVR)A=-P]}AS
([T v P)2 (RvQ)]V(QoR)} Vv (QVQ)
({SV (B> P)]A(QAR)}>R)>(-QVQ)
{[SV(S>P)]A[(TvS)Vv-R]}v-R
{[(SAQ)A-P]>-Q}>(RAS)
S[RV(QAR)]A[(S>-8) A (PvT)]
~[(S A Q) V(T v =Q)] v --T

[T A (BRAQ]AI(@QVP) v (RAQ)] v P}
SRv-[-(T>Q)v-(T>T)]
{[RA(T>8)]A(Q>R)}>[(RVT)A-R]

~R2{[(QVQ) A QIVI(Q>T) A (S25)]}



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

~[(RVT)>R]A=[(PVP)vP]

[(-R>T) A (T v R)] A [(SAQ) A -S]
{lSVR)>(TAQ)]> (=T v @)} A (RAR)
{{(RAR)>(T>8)]A (=T A P)}>(PAT)
{[SV(PvS)]A(P>9)}>[(QVT)V(SVR)]
S({Pv (P v 8)]5 (P AT)} A =8)
[(RAT)A(Q>-Q)]v[(PAP)>(S>R)]
[(S2R) A (PVT)]A{[(SVT)vQ]v-S}
S({TAT) A QA R)2QI} V(S R) > P))
~(T5-Q)>[P>-~(P Q)]

[(-SAT)> R]v-[(QVT)v-R]
{(PAR)A-P]vS}v[(SVR)V(T>T)]

[-(Rv P)>(TvT)]A[(QAS)>-Q]



40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53

{[(SVS)vQ]>~(TvP)}>--P
[(R@AS)v(QRAP)]>[(S>R) v (SAQ)]
{-R>[~RA(Tv S)]} v (=P A P)
{[(P>Q)v-P]A=R}v[(P>R)>S]
[(RvT)v P> {(SAS)a[(PAT)>(R>T)]}
~~A{-(PAR)V[(RAQ)>(T>Q)]}
S[~(PAT) A =(=S5-Q)]
[-«(PAR)>(R>S)]>[(SvQ)v-P]
{-Tv[(P>P)vQ]}>[-SVv(Q>9)]
[(R>R)v-~(PAQ)]V[-TAr(RVQ)]
AT AT)>(QVT)]v[(T>T)v-T]}
{[-T>(R>S)]v(SAT)}>~(R>R)

{-QV[-Ro>(PoR)]}A[(SVvT)VvS]

({lQv@Q VRI>(PvQ)}>P)>[(PAP)AS]
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54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

{P>[(@>P)>(QVvIv-[(PAP)VS]

{[P2(QAT)]>(=RvQ)}A(-TVT)

{[-TA(@QAP)]v-(SvS)}o(RVS)

[(RAQ)vPIv{[PV(RVR)]>[SV(SAQI}

{75 (S>T)] A[-RY (Tv @)} AT

{[-Sv(Q@VvP)A[(QAT) AR} A(Q>P)

(+Q A Q)2 {(PAT) A [(P>S5)>S5])

{--Po[(SvVT}>[QA(Q>Q)]

{[(RvP)A-T]>2[(Q>5)>T]}>(SAR)

[(R2Q) A (Q>T)] v [-P>(PV5S)]

~{[-(PvT)vT]v[(QAR)v-R]}

[((=R>-T)A(RAR)]V[(PAR)AQ]

~{-=SVv[--S>(SvT)]}

-~PA-{(T>S)Vv[(SVvR)>R]}
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68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80

(T AQ)V(QVIA[-P>(T>R)]}
[(Rv-R)>~(R>R)]>[(R>T) v T]
S[(R>S) v -RIV{[(T AT) v Q]>T}
[-T5(Q>8)]>{T>[(TA8)>(S AR}
S[(S5Q)AT]V(P>S)A(=PVR)]

QA S) AT VT A[(SAS)A(P>T)]
{(@Qv)A(RVQ)> Pl A[(RVT)>(PvP)]
ﬁ((TvT)a{ﬁpA[(335)3(535)]})
{([-RA(T>P)]A(SAQ)}V[(S>T)>R]
{{QVS)A(RVR)]>(QVS)}v[(Q>S)vP]
~[(@QvT)vSIV(TvP)AQ]v(QVP)}

[(Ro2Q)V(RVS)]2[-=PA(S>Q)]

({l@AQ) > PIA(PAP}A(SVP))V-Q



81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

~{l(PvT)v-Q]>[-RVv(QArQ)]}
{({(PvP)>(PAS)]>(PvS)}A~(T>T)
~({-(PAR)AL(@Q>R)AR]} A (Q>9))
[FRV(QA-P)]A-[(SvQ)>T]
[(RAP)V(TVT)]v-[(TAS)>(RAR)]
{[((R>T)v (R>T)]>(SAR)}A(SV-R)
~[(QV S) A (SAS)]>-(~-PVQ)

S[~(=Q v ~P) 5 ~(R A T)]

[(-T A =T) > (Rv P)]A~(P>Q)
~H{[@Vv(T>T)]v--R}Vv(PAQ)

ﬁ(ﬁ(T vQ)>{[RA(SAT)]V(Sv R)})
{~(RAR)A[(PVvS)v(QAS]}>(QVT)

[((QAQ) v (P>T)] AT >R)v-T]



94 {(TVT)A[(RAP)> R V[(S5S)A(Pv P)]
95. ~{[(PvT)v(TVvHIA[(P>9) A (QAQ)]}
9. [(RAQ) A ~-S]V ~(=T A Q)

97. ~(T > -T) v {[(PVv P) A P]v-Q}

98. ([T v (T v )] A {[(TVR) A (RVR)]v P})
99. [-P2(RoT)]o2{(T>T)>[(RAS)VS]}

100. [(Q>P)v P]o{[(P>R)>T] A -=S}



