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QUESTION 1. [22 MARKS]

Consider the following python functions and definitions, where L is a list and P is a boolean function.
NoTE: feel free to ask about how python works, since you are being tested on logic, not programming.

def q1(L, P) : return False in [P(x) for x in L]

def gq2(L, P) : return False not in [P(x) for x in L]
def q3(L, P) : return True in [P(x) for x in L]

def q4(L, P) : return True not in [P(x) for x in L]
L1 = [0, 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 Pi1(x)

2060 = p) ()
A>3 = x> 2

PART (A) [6 MARKS]

Write the name of each function q1--q4 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 € L, P(x) %9\'

2. 3z € L, P(a) % 3 n eﬁwﬂtfgﬂs

V\&JaJr (1o
3. Vz € L,~P(z) % ﬁﬂ /

4. dz € L,~P(z) % |
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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. €] : O<> Q

1. q1(L1, P1) /L(MQ - P[ Uk) (;O E&’&’Q ) 50
B/MLI)"PI(’X)
2. q2(L1, P1) .F;/&,e — ﬂ@ﬂaﬁ;f"\’ ;1 i{

o True — PI(3) 18 TTrac, 80
4. q4(L1, P1) _Fg,ZU"' nﬁaﬁm d ZS

5. qi(L1, P3) FJ‘JA/‘ - %a}é“;w ?( ¢2_

< 6. q2(L1, Ps)/\/r“" [7<’> ’5 L> ?<>Q_ v«g[—!

T ruwe — 3 (Lw W Ires J
7. q3§; Pa)a/)('é LI) PBCQQ mjru 3
8. q4(L1, P3) F‘aj/"/’ — hejétvgdw Uj i
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QUESTION 2. [10 MARKS]

PART (A) [5 MARKS]

Consider the following symbolic statement:

S1: Ve e RT, I e R, VzeR,z >0 =22 > ¢

1. Write the negation of the symbolic statement S1, in such a way that the negation symbol — applies
only to predicates such as z > § or z° > €.

3 ]
FeelR YV Se®, 3geR, 8 AT L>lf,3 N olha
!
X34 E
2. Which is true, statement S1 or its negation? Briefly explain your reasoning. C‘/A,J'C > g

Ql w TUE. Swppsse yowr enemy
oo, Yo thon ks §2 3z 3o T

VxeR, A58 = 3> =@y =¢

PART (B) [5 MARKS]

Now the consider the symbolic statement:

52 R, Vee R, VzeERz>0=2>¢

1. Write the negation of the symbolic statement S2, in such a way that the negation symbol — applies
only to predicates such as z > § or z° > €.

) QR—; Jee R, 166k, X>E /\“‘C%3W>£>
K=

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

f]g,l o Taus. S\(*'FFJSC \au,;_ Gl’l,@ﬂ«_j
5. You Fhom chses £2'86° pod A =98
Mhon =26 >b » /ﬁ: $5°¢ &
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QUESTION 3. [6 MARKS]

Suppose F is the set of functions, D(f) means “f is differentiable,” and C(f) means “f is continuous.”
Consider the following statement:

S3: “Every function is not differentiable unless it is continuous.”

Write the contrapositive, converse, and the negation of S3 symbolically. NOTE: in this course we translate
“unless” as “if not”.

Cg'n’\'raf‘/_/ﬁ V\CQF DEH) = CM)
converse # Y feF 0L =>7cK)

V\,ﬁg_@ 3 QéF) e @NADE)
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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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