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COMPUTER SCIENCE TRIPOS Part IA – 2026 – Paper 2

Discrete Mathematics (mpf23)

(a) For N+ the set of positive natural numbers, let

S =
{
m ∈ N+ |

∑m−1
i=1 im ≡ 0 (mod m)

}
where, by convention,

∑0
i=1 i = 0.

(i) State whether or not the set S is finite and prove your claim. [4 marks]

(ii) For O the set of odd integers, give an explicit description of the intersection
set O ∩ S and prove it correct. [4 marks]

(b) Let P (n) be the property of natural numbers n given by

∀ (a1, . . . , an) ∈ Nn. nn ·
∏n

i=1 ai ≤
(∑n

i=1 ai
)n

where, by convention,
∏0

i=1 ai = 1 and
∑0

i=1 ai = 0.

(i) Prove that P (n) holds for all n that are even powers of 2. [6 marks]

(ii) Prove that ∀n ∈ N. P (n+ 1) ⇒ P (n). [4 marks][
Hint: In proving P (n) for the instance (a1, . . . , an) ∈ Nn consider P (n+1)
for the instance

(
n · a1, . . . , n · an,

∑n
i=1 ai

)
∈ Nn+1.

]
(iii) Argue whether or not P (n) holds for all natural numbers n. [2 marks]
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