CS311: Discrete Math for Computer Science, Spring 2015

Homework Assignment 4, with Solutions

1. Find coefficients a, b, ¢, d such that formula (5) from Part 3 of Lecture Notes is
satisfied for all values of n.
Solution: By substituting 0, 1, 2 and 3 for n in the formula

Sp = an® +bn? +en +d,
we get the equations
0=d,
l=a+b+c+d,

5=8a+4b+2c+d,
14 =27a 4+ 9b + 3¢+ d.

From these equations we find: a = %, b= %, c= %, d=

2. (a) Find a formula for

L,y
1-2 2.3 n-(n+1)

by examining the values of this expression for small values of n.

. n
Answer: R

(b) Prove the formula you conjectured in part (a).

Solution: we will prove the formula

1 n 1 T 1 _on
1-2 2.3 n-(n+1) n+l1
by induction. Basis: When n = 0, the formula turns into 0 = % Induction step:
assuming that the given formula holds for n, we can prove that
1 N 1 T 1 n 1 _n+1
1-2 2-3 n-(n+1) (n+1)-n+2) n+2
as follows:
1 N 1 P 1 n 1 _on n 1
1-2 2-3 n-(n+1) (n+1)-n+2) n+l (n+1)-(n+2)
Con-(n+2)+1  nP+2n+1 (n+1)2 n+1

S n+l)-(n+2) (n+l)-(n+2) (r+1)-(n+2) n+2



3. (a) Find a formula for
1-114+2-20 4 +n-nl

by examining the values of this expression for small values of n.
Answer: (n+1)! —1.
(b) Prove the formula you conjectured in part (a).

Solution: we will prove the formula
1-14+2.204+---4n-nl=n+1)!-1

by induction. Basis: When n = 0, the formula turns into 0 = 1! — 1. Induction step:
assuming that the given formula holds for n, we can prove that

- +2- 20+ +n-nl+n+1)- (n+D=n+2) -1
as follows:

L-'+2. 204 4+n-nl+n+1)-n+DN=n+1)!=1+n+1) (n+1)!
=n+D(n+1+1)—1
=(n+2)!-1.

4. Prove that for every nonnegative integer n
n
Y i2h=(n-1)2"" 42,
i=1

Solution: we will prove the formula by induction. Basis: When n = 0, the formula
turns into 0 = (—1) -2+ 2. Induction step: assuming that the given formula holds for n,

we can prove that
n+1

Z 128 = n2"t2 4 9
=1

as follows:

n+1 n
D it =) 24 (n41)2" = (n—1)2" 424 (n4+1)2"H = 2027 42 = 2740,
i=1 =1



