
MATH 113: DISCRETE STRUCTURES
HOMEWORK 32

Given a positive integer a, denote by akak−1 · · · a1a0 its digits in decimal expansion. So in partic-
ular, we know that 0 ≤ ai ≤ 9 and

a = ak · 10k + ak−1 · 10k−1 + · · ·+ a1 · 10 + a0.

Problem 1. Prove that a is divisible by 11 if and only if
k∑

i=0

(−1)iai = a0 − a1 + · · ·+ (−1)kak

is divisible by 11.

Problem 2. Prove that a is divisible by 7 if and only if 7 divides ak . . . a1 − 2a0 (i.e., we remove the
last digit and subtract twice it from the result).
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