CS2022/M A2201
HW#5 SOLUTIONS

1. (a) P(1) is1*1!=21-1=1 which istrue.
(b) P(4) is 1* 11+ 2* 21+ 3* 31+ 4* 41 =5!-1 which isequvaent to 1+ 4+18+96 =119
which istrue.

(c) P(n) is zn:k* ki=(n+1)-1

n+1

(d) P(n+1) is Y k*k!=(n+2)!-1

(e) Thebass, Ilgzl), was shown in (a). As an induction step assume P(n), that is, assume
that for n>1, zn:k*k! =(n+1)!-1. Then gk* k! :zn:k* k!+(n+1)(n+1)!. By the
induction hypotkr;sis, thisisequal to - -
(n+1)!-1+(n+1)(n+1)! = (n+1)+(n+1)(n+1)-1=(n+2)(n+1)-1=(n+2)l-1
which is P(n+1).

2.Basis 1’ +1=2 0 2|(1*+1)

Induction Step: Assume that for any fixed positive integer n, 2|(n2 + n) . Subgtituting
n+1for nyidds (n+1)° +(n+1)=(n*+n)+2(n+1). By the Induction Hypothesis, the
first term, n*+n, iseven, and dearly 2|2(n+1), so 2|((n+1)2+(n+1)) , Which

compl etes the proof.

3.4*6=24

4.(a) 2% (b)2° ()28



