MAT2540/D670 Quiz 1 (take-home)

Instructor: Suman Ganguli Due: Monday, March 3 Name:
Question: 1 2 Total
Points: 5 5 10
Score:

1. (5 points) Prove the following theorem by mathematical induction:

Theorem: The sum of the first n even integers is n(n + 1), i.e.,
2444+ ... +2n=n(n+1)

Proof (by induction): Let P(k) represent the proposition:
Pk):2+4+...+2k=k(k+1)

(a) Base case (n = 1): Show that the base case P(1) is true:

(b) Inductive step: Prove P(k) — P(k + 1) (i.e., if P(k) is true, then P(k + 1) is true):

2. (5 points) Prove the following theorem by mathematical induction:
Theorem: 3" < n! for all integers n > 6.

Proof (by induction): Let P(k) represent the proposition:
P(k): 3" < k!

(a) Base case (n = 7): Show that the base case P(7) is true:

(b) Inductive step: Prove P(k) — P(k + 1):

Why do we have to use n = 7 as the base case? Why can’t we use any of n = 1,n =2... or n = 6 as the base case?



