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Final Exam, MTH 213 , Summer 2021

Ayman Badawi

(Stop working at 4:00 pm/ submit your solution by 4:15 pm, DO NOT SUBMIT BY EMAIL) 50
QUESTION 1. ( 6 points)(SHOW THE WORK) Consider the following weighted graph of order 6 (i.e., number
of vertices is 6). Use Dijkstra Algorithm and construct a minimum spanning tree.

QUESTION 2. ( 9 points)(SHOW THE WORK) Consider the below graph of order 7

(i) Is the graph Eulerian? explain. If yes, construct an Euler circuit.

(ii) Is the graph an Euler trail? explain. If yes, construct an Euler trail.

(iii) Is the graph Hamiltonian? explain. If yes, construct a Hamiltonian cycle (C7)

QUESTION 3. (SHOW THE WORK)(9 points)

(i) Let C be a circle with circumference equals to 16 cm. What is the minimum number of points that you should
locate on the circle so that there are at least two points, say Q1, Q2, where the arch-length between Q1, Q2 is
strictly less than 1

3 .

(ii) Given 46 distinct integers. Then there are at least k integers out of the 46 numbers, say n1, ...., nk , such that
n1 (mod 6) = n2 (mod 6) = · · · = nk (mod 6). What is the maximum value of k.

(iii) Let f =

(
1 2 3 4 5 6 7 8 9 10
3 5 1 8 6 2 9 7 10 4

)
. Find the minimum positive integer n such that fn = I (the

identity map)

QUESTION 4. (SHOW THE WORK)(12 points)

(i) Use math induction and prove that 22n − 1 + n3 + 8n is divisible by 3 for every positive integer n ≥ 1.

(ii) Use the 4th-method and prove that
√

29 is an irrational number (you may start by assuming that
√

29 = a/b
where gcd(a, b) = 1 and a,b are odd integers.)

(iii) Given an = 3an−1 − 2an−2 + 3n + 5. Find a general formula for an, where a0 = 6.5, a1 = 21.5.
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QUESTION 5. (SHOW THE WORK)(8 points)

(i) Let x be the age of Ahmad. Given 14 ≤ x ≤ 60, x (mod 7) = 4 and x (mod 4) = 3. Use the CRT and find x.

(ii) Let A = {1, 3, 8, 9, 11, 12, 13, 14} Define ” = ” on A such that for all a, b ∈ A, we have a” = ”b if and only
if (a − b) (mod 15) ∈ {0, 5, 10}. Then ” = ” is an equivalence relation (do not show that). Find all distinct
equivalence classes of ” = ”. If we view ” = ” as a subset of A×A, then how many elements does "=" have?.

QUESTION 6. )(SHOW THE WORK)(6 points) We have 5 men and 4 females. We need to form a committee of
3 persons.

(i) In how many ways can we form such committee where exactly two men are serving on the committee?

(ii) In how many ways can we form such committee where at least two females are serving on the committee?

(iii) Assume the names of the females are Mona, Ideal, Raneem, and Nada. In how many ways can we form such
committee where Raneem, exactly one man, and one more female are serving on the committee?
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