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CS-252 Discrete Structures Test #2
Department of Computer Science November 21, 2003
James Madison University Time Allowed: 45 Minutes

Name (PRINT) MODE.L A A&W€R Sectio(rjxli\i;)e. 1 )
Score (Max 20 points) BY br. MO"\QM AquBL

Attempt ALL questions. Put your answers in the provided space.

1,

How many bit strings of length seven either begin with two Os or end with three 15‘7 i }

Q0% i A=}o0...}  B=

3 'A\ = 2 =3 lB‘:
@IA{IBI=2" _—

<" \AU 8\ = \A\ ‘\"B‘— lA ‘:: 314-‘6 -4 = Lk

a) How many ways are there to choose ten players to take the field?

@ I3 - \3 !
(0 =286 = Tt 3

b) How many ways are there to assign the ten positions by selecting players from the 13
people who show up?

o oy
) P = o3, 83¢ (13— 10!

c) Ofthe 13 people who show up, three are women. How many ways are there to choose
ten players to take the field if at least one of these players must be a woman?

W = (‘3> - #{ wwao b sk a team with no womn
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9 “’ 286 — 1 = 285
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i . P n+1
Prove that if n and k are positive integers, then ( ] _ o+l ( " ]

k k k-1
It (“ . oonel MY
K K-t ‘- Q(-~)§ (n-Vs*\)‘.
(n+) () )t
& (K-\)\. Q\-H -K) ! K\. (n.ﬂ .-.K) " [
= €.%-S.
S poi 4. Use the Principle of Mathematical Induction to prove that 2n + 3 < 2" for all n > 4.
o P(n)-. 2n+3 < 9 ¥ N2k
Bocis Step  @n=é .
2&“‘4‘ 3 ? 2 .
. ’P(k} s frue
W < 16
induchive Step  To Shaw P(K) — Pk
whive PR @ 2kR+3 < 2R N kZh
Plxw)  2(ke) +3 & 2
Cons iy ZUH”)* 3 ;(2’\’_4—_?) +2
<2° . 2° , Since 2 <2 Wr7h
K+ kK ¥ 2 2"'
Z(K“'\) +3% < 2 ) since 2 +2 fz‘n‘.&\

soP(ke) s True.
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q
is The coefficient o F Xg'j
- 8 1,662,929,920

= 24,310 % 6,561 * 512

which g Phe came AN

points 6. The following is a relation on the set {a,b,c,d }:
R={(a,b) , (b,c) , (c,b) , (d,c) , (d,a) }

1)  Draw the directed graph of this relation ii)) Now, draw the transitive closure of R
by completing the figure below

iii) and the reflexive closure of R 1v)

Notice that any closure confains the origined velafion in aolodtion

fo Fossiblj more @ rdered] paurs (i-e. ares) My Best Wishes
e Dr. Mohamed Aboutabl

Page 3



