Math 309 Summer 2019
Quiz 1 Drew Armstrong

Problem 1.

(a) Draw Pascal’s Triangle down to the 7th row.

1 1
1 2 1
1 3 3 1
1 4 6 4 1
1 ) 10 10 ) 1
1 6 15 20 15 6 1
1 7 21 35 35 21 7 1

(b) Use the triangle to expand (1 + z)".
(1+2)" =1+ 7z + 212 + 3523 + 3521 + 2125 + 728 + 27
(c) Use the triangle to evaluate the following sum:
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=1-74+21-35+35
=15



Problem 2. Let the sequence Sy, S1, S9, ... be defined by the following initial condition and

recurrence relation:
1 ifn=0
Sy = { ’

Sp1 4271 ifn>1.

(a) Fill in the following table:

n ‘0 123 4 5
S, |1 2 48 16 32

(b) Try to guess a simple formula for S,,.
I guess that S,, = 2" for all n > 0.
(c) Use induction to prove that your formula is correct.
e Base Case. If n =0 then we have Sp =1=20. v

e Induction Step. Now fix some n > 0 and assume for induction that S, = 2". In
this case we want to prove that S, 11 = 27+l Indeed, we observe that

Sn+1 =S, +2" by definition
=2" 42" by assumption
=2.2"

— 2n+1



