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[04] 3.

Write each of the following statements using the form ”If........ then......":
a) zonlyify Ay Yo <
b) A unless not B 94 Bilen A

N
v

S e oy
c) D whenever E J+ B4l D
d) F is necessary for G. § SGtenF

e) H is sufficient for J &( tep T

. Consider the proposition ” All Computer Science students take Comp 232 and Comp 233.”

Let C(z) represent student z is in Computer Science, M (z) represents z takes Comp 232,
S(x) represents z takes Comp 233. Domain is all students:
a) Write the negation of the above proposition using symbols only
TVUx 1 Q6O > MGHYASEO
b) Use one of DeMorgan’s rules for quantifiers to write an alternate form of answer a).
i [ = medase)
c) Write the answer b) without using the symbol —.
Ix 7 f- Coy V(M OA SEY)
d) Use one of DeMorgan’s rules to write answer c) in simplest form
Ax: cGHA 7 (MEA S6o)
e) Write answer d) in English
S there Sxists a O, S, S ruded whe hesryox t;iav\
Comb 132 Anb Comp 232 “

(i) R(z,y) represents z — 5y = zy, where x and y are integers
(ii) @(m, n) represents m > n, where the domain is the set of non negative integers.
(iii) P(z,y) represents a predicate where the domain for the variables z and yis {1,2,3}.

)
P(1,3), P(2,1), P(2,2), P(2,3), P(3,1), P(3, 2) are true, and P(z,v) is false otherwise.

Determine the truth value of each statement and justify yor answer:

a) 3Jzdy : [P(z,y) A—P(y,z)]. Thue. Blepss
=2
j:l
b) Vz3y : R(z,y). 'F/'\(Se X—So =Xy

=2 KTy S
=2 K= ybeis)
:w? Y = %—S *'__?D\XG(_LL/\AK:“S

C‘J‘C—DSQ M=o

c) InVm : Q(m,n).

Hrue

N(R,U' (2“ A W :\}Sai"wi
whaors M = o




[09] 4. Ali attends the concert but Ed does not. Ali does not attend or Jill does not attend

implies Kelly does not attend. Kelly attends or Ed does not attend. It is not true that
Ali and Jill attend..

a)

Using the symbols A = Ali, E = Ed, J = Jill, K = Kelly symbolize the four given
statements and simplify if possible.

© AATE

® (CAVTI) - K
<V "E

@ 1 (AAT) E TAVT T

b) Determine, if possible, who attended the concert and who did not attend the concert.
Give the final answer in English but explain your reasoning using the symbols.

Axsu/v\e_ A‘T =>-'A=F

\ ‘enc&
= Te=T=>E=F by© ( AL aAllend s but
N oo N T=ve I=F kj@ \ Ed, T, Kally
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Aco mota
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=a-is all 4 udctuns
[08] 5. Determine whether the following statement is a tautology, contradiction or neither using
logical equivalences without a truth table:

[fp—=>(@—7)]—=[g—> (V)

[ =2 (3=>9] = [1> (ol
‘? V (Q(—»r“) — ’1?\/ CPV\’“). 9»‘,\«,2{:\4\,\ Mtﬂll\s oR.

1

= Pv (""\(\IFS _— ﬂ%v Pvr an N SN
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= —t

TV X =T

= ‘T’Au'tp\ojs D:EF'O-C "fﬁ“j‘:bﬁ




[08] 6. For each statement in question 6 state whether 1t is True or False. If True prove by
Contraposition, 1f False prove by showing a Counter example:

VreR 22>z

—tlws shdowat ¢ Faulse
Fheok: Ccoutar %vm'{s\t—\

led =2

P
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3 matks

=) X*>x (s False
CED .,

thon x*= (™=

Cav choose Ay 0 E=w<E|

Algabe A
At Leant when <=4

b) Consider P(n) =n?+7. Vn € Z: If P(n) is odd then n is even.
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[04] 7. The equation 922 + y* = 8 has no positive integer solutions. Give a proof by cases of this
statement. )

Pﬂaa‘?u S_Qz_\_ Crdicre Ha boscsle %, 4
(byCases) O Noredbo deat Acsadtie % y

">3 alves
@ No need bo Q\Lc_h_,x"so)\i:_o

33 AW SN
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It Sol ,
[08] 8. VaVy € R: If x is irrational and y is rational then (z — y) is irrational. Give a proof by
contradiction of this statement.
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[05] 9. Consider the following decision table whose input specifications are the Boolean variables
z,y, 2. The Conjunction of the z,y, z values in each each row form value F' for that row.

SPECIFICATIONS
T Y z F
1 1 0 X4 Z
1 1 1 XY B
1 0 1 XQ &
0 0 1 < 9 =

a) Fill in the above blanks with the value of F' in each row.
b) Form the Boolean expression R which is the Disjunction of the above four I values

R= %yz +xgz +xgzt+ X g2
c) Simplify the answer for R using Boolean Algebra. Answer in terms of z,y, z
= Xy(z2+z) 4 gz (x+x)

- Yg(\ﬁ-tg.z((\
R = Xy +gz

d) Using the simplified version of R complete the folowing statement in English:
R is true when X 15 true m&\j St o 5 s falco ond -8

[02] Bonus From the following approaches state all that are valid if you are asked to prove LHS <>
RHS:

a) Prove: [LHS — RHS] and [RHS — LHS] v~

N\
b) Prove: [LHS — RHS] and [~ RHS — -~ LHS] X (these o = )Rﬂg-)L\"ci MSsing
c¢) Prove: [~ LHS — — RHS] and [~ RHS — = LHS] «~

d) Prove: [RHS — LHS] and [-LHS —» -RHS] x C'H'\e“ ~e E) LHsSRRS MiSSnuj)
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