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Exam I: Discrete Math, MTH 213, Fall 2017 3 M. Said (Perfect
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QUESTION 1. Assume there are 550 persons in the main building of AUS. Then

(i) There arc at least n persons who were born in the same month and on the same day of the week. What is the
’
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max1mum value of n that we all are sure about? :
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(i) There must exist a day of the week such that no more thifl m persons were born on that day. what is the m:mmum SSr
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value of = 7(hint: THINK! not difficult)
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QUESTION 2. (i) 26 distinct numbers were chosen randomly Then there are at least n numbers out of the chosen
numbers that have the same unit digit. What is the maximum value of n that we all are sure about?
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(i)} Assume 302 persons were in a party. Assume that the party slaned at Spm and it ended at 2am. Then there are at

leastn persons in the party of the same sex. Find the maximum value of n that we all are sure about? (Hint: Stmile!) 3
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QUESTION 3. We have 7 holes labeled from 1 to 7 and we have 4 ba]ls (red, blue, green, yellow). We need to put each P
ball in one hole. Find all possible ways? iere o [ e
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QUESTION 4. An electrical panel has six switches, How many ways can the switches be positioned up or down if four
switches must be up and 2 switches must be down. (note order not important)
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QUESTIONDDW many 4-digit even numbers greater than 400 can be formed using the digits 1, 2, 3,4, 5, and 67
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QUESTION 6. If there are 3 buses and 4 cars, how many ways can the vehicles park in a line such that cars and buses
aliernate positions?(note order is important)
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QUESTION 7. (i) the Mickey-function L ';3_*3_57 s is e@wﬁ' is@(;(?
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(ii} The Mickey-polynomial \/5 (5133 -x -+ 7) is e[}és} and it is O(X)
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QUESTION 8. Consider the following Algorithm segment. Find the exact number of additions, multiplications, and
subtractions that will be performed when the algorithm is executed. Then find the otder of the Algorithm segment,
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QUESTION 9. Given stringl, say S, : 1101 OQand string2, say S2: 111101 5“\=érucf\' oVs ow)
a)Find 5, A S
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QUESTION 10, Convince me that §) A (52 =+ §3) = (.5'1 A=S:) V{5 A S:)
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QUESTION 11. Given a sequence {b, }5%,, where by = 2,5, = 2, and b,, = 6b,,_; — 22 + /n + 1. Find a gencral

formula for b,,. / idend 1(q\
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QUESTION 12, Writc down T or F .
C @ If3ze N suchthatz+4 =3 thena® +2=20 1 2
(i) f3r € Rsuchthatz? +4 =8, thenz -2 =0 F . .5
(iii) If every rectangle is a square, then every ellipse is a circle. T [ :
QUESTION 13. (i) Is the sequence 3,3, 3,3 a graphical? IF yes, lhc:;lraw such graph, and then find the ginth and the
diameter of the graph,
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(ii} Is the sequence 5,4, 4,4, 4,4 a graphical? If yes, then find number of all edges of such graph.
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QUESTION 14. Let D be a graph with vertex set 4 0,1,2,...,8}. Assume that every two distinct vertices, say z,y,

are connected by an edge if and only if 3 | (z + y) (i.e., 3 is a factor of = + ¥). By drawing such graph, convince me that
D is disconnected. Convince me that D consists of two components, one component is A, for some m and the other
component is K, ,, for some n. Find the values of m and n.
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