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Question 1. [22 mARKs]

Consider the following python functions and definitions, where S, S1 are sets and P, P1-P4 are boolean
functions. Note: feel free to ask about how python works, since you are being tested on logic, not pro-
gramming.

def q0(S, P):
return all({P(x) for x in S})

def q1(S, P):
return any({P(x) for x in S})

def q2(S, P):
return not any({P(x) for x in S})

def g3(S, P):
return not all({P(x) for x in S})

s1 =40, 1, 2, 3, 4, 5}

def P1(x):
return x > 2

def P2(x):
return x > 3

def P3(x):
return (not P2(x)) or P1(x)

def P4(x):
return P1(x) and P2(x)

Part (a) [6 MARKS]

Write the name of each function q0--q3 beside the comment(s) below that best describes the condition
for which the function returns True. Indicate which are negations of each other.

| 1. Vz € S, P(z) @o
7§§<2 3z € S, P(z) C]}f? mjﬁz@ﬂ
§\ 3. Vze5,-Plz) §2
4. 3z € 8,~P(z) @ 3
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Part (b) [16 MARKS]

Use your answer for the previous part to predict what the output is below. For each answer, briefly explain
your thinking.

Vol
1. q0(S1, P2)
Vd63)m>5 o 12,3 ev %ﬂmtaﬁymffé

T
2. q1(S1, P1)
e ooy WS e Lomplio

3. q2(s1, P2) Follae

ereé\j(rmg) 4)5 0ne W&W%"é@
0, 1,% ou %M"?”&@ :
5. q0(S1, P3)

Yaest, (7“3\\/@0&\> MWM AN
m\pgﬂa\

4. q3(s1, P1)

AxeS,

6. q1(S1, P3) /T/LW
Erxe%) (/)<>3\\/(/X>23_r, MW% §/
7. q261, o) Follas o b MW

\/0(6%\7(0(\/,9_/\A(>3\ — “]—) S fr W@,ﬂ%
8. q3(S1, P4) /]W

346%51(0®§A /X>3>” 6,1,2)% 2. %(mvﬁéa
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Question 2. [10 MARKsS]

Part (a) [5 MARKS]

Consider the following symbolic statement:

S1: VmeN,VneN,JgeN,m+n=gq

1. Write the negation of the symbolic statement S1, in such a way that the negation symbol — applies
only to predicates such as m +n =q.

Fom 6’/\//3}’)6})\() \{%é/]\//ﬁ(fﬂ'{-}’l fg‘\

2. Which is true, statement S1 or its negation? Briefly explain your reasoning.

Part (b) [5 MARKS]

Now the consider the symbolic statement:

S52: dJgeN,VmeN,VyneNm+n=gq

1. Write the negation of the symbolic statement S2, in such a way that the negation symbol — applies
only to predicates such as m +n =q.

@ \(/%€/f\f)3/m GIN)E}V\ 5/7\/)701/\”1 :g\

2. Which is true, statement S2 or its negation? Briefly explain your reasoning.

DS Y,

DV‘Q@«W 46>0 M m=nz=0 - % 1-°
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Question 3. [6 MARKs]

Come up with an example of sets D, P, and @ so that one of statements S3, S4 is true, and the other is
false. Explain which is true, which false, and why.

Interpret P(z) asz € P, Q(z) as z € @, and D(z) as z € D.

$3: 3z € D, P(z) © Q(z) (/M/LP
St 3z € D,P(z)AQ(z) |, )

D= 3,92 P * @

Pe 8
0= 225
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This page is left (nearly) blank to accommodate work that wouldn’t fit elsewhere.

#1: /22
# 2 /10
# 3: / 6
TOTAL: /38
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