
ACOL1002: Discrete Mathematical Structures (IITD - Abu Dhabi, Semester-II-2025-26) HW/Tut-05

1. Use set identities to show that ĞpA Y Bq X ĞpB Y Cq X ĞpA Y Cq “ Ā X B̄ X C̄.

2. The symmetric difference of A and B, denoted by A ‘ B, is the set containing those elements in either
A or B, but not in both A and B.

(a) Find the symmetric difference of t1, 3, 5u and t1, 2, 3u.

(b) Draw a Venn diagram for the symmetric difference of the sets A and B.

(c) Show that A ‘ B “ pA Y Bq ´ pA X Bq.

(d) Show that A ‘ B “ pA ´ Bq Y pB ´ Aq.

(e) Show that pA ‘ Bq ‘ B “ A.

(f) Determine whether pA ‘ Bq ‘ C equals A ‘ pB ‘ Cq.

(g) Suppose that A, B, and C are sets such that A ‘ C “ B ‘ C. Must it be the case that A “ B?

3. Let Ai “ t1, 2, 3, ..., iu for i “ 1, 2, 3, .... Find

a)
Ťn

i“1 Ai

b)
Şn

i“1 Ai

4. Let Ai “ t...,´2,´1, 0, 1, 2, ..., iu for i “ 1, 2, 3, .... Find

a)
Ťn

i“1 Ai

b)
Şn

i“1 Ai

5. Let f be a function from A to B. Let S and T be subsets of B. Show that

a) f´1pS Y T q “ f´1pSq Y f´1pT q.

b) f´1pS X T q “ f´1pSq X f´1pT q.

6. Let f be a function from A to B. Let S be a subset of B. Show that f´1pS̄q “ Ğf´1pSq.

7. Show that if x is a real number and m is an integer, then rx ` ms “ rxs ` m

8. Derive the formula for
řn

k“1 k
3.

9. Give a tight estimate on
řn

i“1 log2 n.

10. Show that if A and B are sets, A is uncountable, and A Ď B, then B is uncountable.

11. Show that the union of a countable number of countable sets is countable.

12. Show that the set of all finite bit strings is countable.
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