SOLUTIoVI

BRONX COMMUNITY COLLEGE
of the City University of New York

DEPARTMENT OF MATHEMATICS AND COMPUTER SCIENCE

CSI 35 Exam 1
Kerry Ojakian FALL 2025
YOUR NAME (first, then last):

Directions: Write your responses in the provided space. To get full credit you
must show all your work. Simplify your answers whenever possible. Be certain
to indicate your final answer clearly. No electronic devices are allowed (i.e. no
calculators, no phones, no smart watches, etc) - using one during the exam will result
in at least a failure on this test. Each question is worth 10 points.

1. In Python, write the definition of a function F' taking in an input (expected to be an integer).
If the input is odd, then that same number is returned. If the input is even, then half of the
number is returned.

Example: F(20) should return 10, while F'(25) should return 25

det F(n)»
it n%2==0:
veturn Wz

€lse:
ve Tuvn n

2. We recursively define f as follows: f(1) =2 and f(n) =5- f(n— 1) + 10.
Evaluate the following.

(a) f(1) (b) f(2) (c) f(3)

=) S.E(N+10 | = S F(2D+10

EZ +10 S o +ro
(5] (607

nobteoyqy
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i 3.! It seems that for n > 4 the following is true: 2" < n! (recall that n!=n-(n—1)---2-1)
Write a Python program that verifies that inequality for n such that 4 < n < 1000.

for 1 in runge (ty1001)s  dsgve! Defing 2" and n!
i 2" nl: in pyfhon. Swm/.'
PViV\T(lqulIQ“>

4. Let F(n) = —3n, defined on integers n > 1. Find a recursive definition for F.

FCD)=-3
F(n)= -3 +F(n-)

5. Consider the following program:

ifx <0:
r=x+7
else:
T = 06x

Suppose you are given that x is initialized to some positive integer. Show that after running
the program, the value of x is even.

O Since x 15 positive X<0 is False

@Tl\w X V5 geb Yo 6X: Z(ZX)

2) So Value 0{’ X ts 2+k For Jown inteqo Kk
T'/‘W X 5 v,

6. Prove that for all positive integers n, n? is odd if and only if n is odd.
Q@) <)
Q@ A ssume '¥¢JV Cuv\h/udt(“.mi N eVeh (D(}M% ntr odd
@ Thor n=7k, some tutgga, k The, =2k rome 13 k
7 Thus vr=(2kY = Gk = 2 (2k") (D= (Zked'= Hks ek +|
Thy, nt ir eyen :2(2k"+21<)+\
w s Ve e odd . ConTvagfpctton (DThur 1w ir o dd
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7. Consider the set S which is defined recursively as follows:

2e Sandbe S
IfreSandye S, thenx+y e S.

(a) Is 20 in S?7 Is 13 in S? Z-I-Z

(b) Find all the positive integers that are not in S.

0)20=G £5¢5¢5 5o Yor | b)) und 3, Sluce Lk 5 in J)
1325 +2472+4242 s0 yer | Yhe, addiry 2 To Lf 9els ’aqu,ww,
and vdding 2 Yo 5, lavge 04y

8. Consider the proposition: 5 divides n® —n for n > 2.
In order to prove this by induction you should 1) state what statement P(n) you are doing
induction on, 2) show P(n) is true for the base case, and 3) do the inductive step.
Just do (1) and (2). That is, state exactly what P(n) is, then state and prove the base case.
Do not do the inductive step.

P " S divides W ‘Vl

RBage case: P(2) " S divides 2 Z
whidh 15 SIZO Tvve since 30 = S(b)

9. Prove that 24+4+6+---+2n=n(n+1)
(i.e. the sum of the first n positive even integers is n(n + 1). You must use induction to

prove this. [@ F(Mf (k"'” M 7t "1:
( + 7 ar 7
D Let P(n) be 24t V‘(“{') 2t -+ 2(ker) =(ke1  k12)

@ B(A)p Care P(1): 7 = 11+l ) & 232.) Trve,
\ wWheen 5 Plietl)
r M 2+ b Z = ¢
k) + 2k k( k+1) 0 Thes shamas ki

) Add Z(kel) bolh sider P(k) Qgpmall T ) Thy
(k)= plk
Lt ¥ Zhe« Z(kt1) = Kk (ket) # 2(ke) shop o1 R Pllce)
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10. Prove that every amount of postage of 6 cents or more can be formed using just 3-cent and
4-cent stamps. Use strong induction with the proof starting as follows:

e Let P(n) be “postage of n cents can be formed using just 3-cent and 4-cent stamps.”
e Base cases: P(6), P(7), and P(8). [You need to state and prove each base case]

Now finish the proof by doing the inductive step.

P(@) "6 ok, with ;*(%})"f'(%;( "\.‘ 6:%3,Twe
P('T)‘ T cant, with 3’C9V\1)4’(%f:\‘-‘ d :Z'HF) Tvve
p(§):" € cont wilk SoCont, Focad s F=ttl, oy

Tndoctine sifﬂﬁ’glww P(k); ! K conts with 3)5‘—(0»#“

(k>9) . By Pli-3) LN com do k-3 ~a3t b4
St o, b [V\d/e k-3 %26)

T'/\\/; (a¢l)3+ ()‘f‘ (i‘o. e move B-cet f}a,,,,,)
eguuls k-3¢ =k
so P(k) shown.
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