
Discrete Mathematics
Assignment 1

Due: Friday, September 11, 2026
To be submitted in class

Submission is mandatory only for creditors; I am happy to check the work of others who choose to
submit solutions.
In case help is sought, I recommend asking for just enough to enable you to make further progress
yourself. A brief acknowledgment of any help received is a good practice.
If you notice anything wrong or unclear in the assignment, please e-mail me at garg@imsc.res.in.

1. Let p be prime. Show that for k = 2, 3, . . . , p− 1,
(︁
p
k

)︁
is divisible by p.

2. In how many ways can one write k ≥ 2n as a sum of n integers (the order is important), each at
least 2?

3. In how many ways can one pick a k-element subset out of [n] (n ≥ 2k − 1) without consecutive
elements?

4. Fix 1 ≤ k ≤ n. How many integer sequences 1 ≤ a1 < a2 < · · · < ak ≤ n satisfy

ai ≡ i (mod 2)?

5. How big is the largest family of subsets of [n] such that every pair of sets has a non-empty
intersection?

6. Let n be a positive integer and let k1, k2, . . . , kn be non-negative integers such that

k1 + 2k2 + · · ·+ nkn = n.

How many partitions of [n] are there with ki i-element blocks (i = 1, 2, . . . , n)?

7. A composition of n is a finite sequence of positive integers whose sum is n. How many compositions
does the integer n ≥ 1 have? Show that the number of compositions of n ≥ 2 having an even
number of parts is exactly 2n−2.
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Discrete Mathematics
Assignment 2

Due: Monday, October 12, 2026
To be submitted in class

1. Recall that A ∩ B = {x ∈ A : x ∈ B} and A ∪ B = {x : x ∈ A or x ∈ B} (this is a valid set).
Argue formally that the following hold:

A ∩ (B ∪ C) = (A ∩B) ∪ (A ∩ C);

A ∪ (B ∩ C) = (A ∪B) ∩ (A ∪ C).

(One way to show that two sets are equal is by establishing that each is a subset of the other.)

2. Show that
(A ∩B) ∪ C = A ∩ (B ∪ C)

if and only if C ⊆ A.

3. Let f : X → Y . Show the following.

(a) If g : Y → X such that gf is the identity on X, then f is one-to-one and g maps Y onto X.

(b) f(A ∩B) = f(A) ∩ f(B) for all A,B ⊆ X iff f is one-to-one.

(c) f(X \A) ⊆ Y \ f(A) for all A ⊆ X iff f is one-to-one.

(d) Y \ f(A) ⊆ f(X \A) for all A ⊆ X iff f maps X onto Y .


