
ACOL1002: Discrete Mathematical Structures (IITD - Abu Dhabi, Semester-II-2025-26) HW/Tut-08

1. Any questions from the hw/tut-07 that need discussion.

2. Find counterexamples to each of these statements about congruences:

(a) If ac ” bc pmod mq, where a, b, c, and m are integers with m ě 2, then a ” b pmod mq.

(b) If a ” b pmod mq and c ” d pmod mq, where a, b, c, d, and m are integers with c and d positive and
m ě 2, then ac ” bd pmod mq.

3. Show that if a and b are both positive integers, then p2a ´ 1q pmod p2b ´ 1qq “ 2a pmod bq ´ 1.

4. (a) Show that the positive integers less than 11, except 1 and 10, can be split into pairs of integers
such that each pair consists of integers that are inverses of each other modulo 11.

(b) Use part (a) to show that 10! ” ´1 pmod 11q.

5. Prove that an integer pan´1, ..., a0q is divisible by 11 if and only if a0`a2`a4`... ” a1`a3`... pmod 11q.
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