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Quiz 3
1. Consider Z;-lzl(—l)j_1 §2 = (-1t "(nTH), ie.
1
12292432y (-2 = (—1)! ”(”; ), (1)

(a) Show that the statement (1] is true when n = 3.

(b) Use mathematical induction to prove the above statement is true whenever n is a positive

integer.
Answer:
(a) For n = 3,
4 3(3+1
12 _ 22 +32 — (_1)3 1 ( 2 ) (2)
6 = 6 (3)

and hence, P(3) is true.
(b) Let P(n) be the statement “12 — 22 +32 — ... + (=1)""! p2 = (—1)»"! % =17
We want to prove that P(n) is true for all integer n > 1.

(I) Basis step: Show that P(1) is true. P(1): 12 = (-1)!7! w which is equal 1 and so
P(1) is true.

(IT) Inductive step: Show that if P(k) is true, then P(k + 1) is also true, for any integer

k>1.
Assume that P(k) is true:
12222432 — ... (—D)F L2 = (—1)F! % — (%) “inductive hypothesis”
We want to show that P(k+ 1) :
«“ k+1)(k+2) »
12222432 o (<) (k4 1)% = (~1)F EEIEED)
12-22 432 — . ()" R (k17 = (DM k(k; D, (—1)% (k+1)* by (%)
(%)
1
= ot ML g gy
k
= (-DFE+1) [(—1)12 + (k+ 1)}
k k
= VMY | )
2
= (kT2

2
which implies that P(k + 1) is true.

Hence, from (I) basis step and (II) inductive step, P(n) is true for any integer n > 1 by
mathematical induction proof. |
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