Goro Zomzom 88202

Name
MTH 213, Fall 2022, 1-4 © copyright Ayman Badawi 2022
Exam 2, MTH 213, Fall 2022
5 O Ayman Badawi
Score = —————1

QUESTION 1. (8 points) The following numbers will be used to create car license plates: 1, 2, 3,4, 5,6, 7, 8.
Each plate number must have seven digits.

a) In the event where repetition is not allowed, how many odd plate numbers can be created?
7 Falir
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b) How many possible license plate numbers may be made if repetition is not allowed, the first digit must be

even, and the last digit must be odd?
11,520 /
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c) There are 4 men and 5 women in the class, we need to form a committee of 6 persons. How many different

ways can we set up this committee so that there is at least one man on it?

qce =84 '\/(//{9\9}

pl

d) We need to form 4-letters words from the word "read" such the letters a, e are adjacent in each word. How
many words can be formed? (note that each letter must appear exactly once in each word).
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QUESTION 2. (6 points) Let a,, = —3an— + 4a,—2 + 10(2"). Find a general formula for a,[ no need to find
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QUESTION 3. (4 points) Let a, = —3an— + 4a,—2» + 1. Find a general formula for a,[ no need to find ¢, cz,
see Question 2]

an(n )=, (™) + ¢y M)
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ap(n)+3ap(n-1)-4ap (n -2)=1

Cn+3¢c(n-1)-4clh-2)=1
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QUESTION 4. (10 points)

(a) (2 points) Let A = {1,2,3,13,15,22,23}. Define "=" on A such that «” = "bif b —a € {0,1,2} .

Convince me that "=" is not an equivalence relation on A.
let a=1,b=2
Test for symmetry  2-1= 1€ fo,1, 2}
-2=-1£10,12} ‘
Thus , =75 not an equiva lence relabiondnce symmetry axion fails .

(b)(2 points) Assume there is a relation, call it F, on the set B = {2,4,7} such that F is both equivalence
relation on B and a partial order on B. If we view F as a subset of B x B. Write down all elements of F.

(2,2),0,4), (7,7)"

(c)Let A = {1,3,5,6,7,8, 10, 12} define "=" on A such that a” = b if (a mod 3) - (b mod 3) € {-2,0,2}.
Then "=" is an equivalence relation on A. 2,612 =0
1,7, 10 = 1

(i) (4 points) Find all distinct equivalence classes. ¢ 512

- {;) 7 10} 2 elements

3:{5)5)6,2)72} 5 elewmen b

9

(ii) (2 points) If we view "=" as a subset of A x A. How many elements does "=" have? (do not write down the
elements)

(2%3) + (BxB)= G+ 25 = 34 elements
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QUESTION 5. (6 points) (a) (3 points) There are n balls in a big basket. We need to distribute these balls over
10 elementary schools. Find the minimum value of n so that at least one school will have 23 balls.
N
n
=25 N

5 =[(23-1)(10)] +1

=(Q2 (10X + 1
=221 balls
(b) (3 points) Assume n = 163. Then at least one school will have m balls. What is the best value of m?
M1e37

10

= 765: 77 ba”SL/

QUESTION 6. (6 points) Let A = {3,5,6,8,12,15} define ” < ” on A such that a” < ”bif b = a OR
(a mod 3) - (b mod 3) € {2}. Then” < ” is a partial

order relation on A.
(i) (4 points) Draw Hasse diagram of <.

5'gli (7—:;}’
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(ii) (2 points) Find

(a) ged(8, 5)- DNE '\/

(b) LCM(8,3) =7 L/
(c) ged (5, 15) = 5 A/

(d) ged(3,15) = DM (_/
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QUESTION 7. (4 points) Use the truth table and convince me that a-b is logical equivalentto @+ b.

albla|blabla.b|ah
Ololi 1] o0 1 [
0 1 110 ®) 1 1
Y1010l |o 1 1
| T 10 0 | 0 o

QUESTION 8. (6 points) Consider the following code
Fork=1tondo

y=3xi+i*+7
fTa Tetal =4

Fori=1tokdo

z=i" 4+2x%q
Z241+1=5
Nexti
Nezxt k

a) Find the exact number of arithmetic operations that will be executed by the code.
Outerjw/) n-1+1=n
Arithmetic =4 n
Inner loop k1 #t =k
Dk
B s pet ~ 5(1):5
last > Je=y ~ 5(n)= Bn

5+5n (f\)
2

b) Find the complexity of the code, i.e. O(Code)

O(Cde)= O (n%)



