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STEP 1, 2024, Q6

I this question, you need not consider issues of convergence.

(i) The sequence T, , for n = 0.1,2. ..., is defined by Ty = 1 and, for n = 1, by

N 2n—1
T

1 {2n
5= P ( n )"

Jj_‘]l -Tn—l-

Prove by induction that

form=10.1.2,....

0 .
[Note that ( ﬂ) =1]

(ii) Show that in the binomial series for {1 — )~ :,

o0
1 .
(1—x)"2 = E agr’,
r=(l
suecessive coeflicients are related by
2r—1
y = L |

2y
forr=1,2....

Henee prove that a, =T, forallyr =10,1,2, . ...

(iii) Let & be the coeflicient of ©" in the binomial series for (1 — a;j‘f, 50 that

(1- .L}__: = i by

r=I

by . )
By econsidering — find an expression involving a binomial coellicient for b, for
(I
r=10,1,2....

1
(iv) By considering the product of the binomial series for (1 — x)77 and {1 — 2)~!, prove

that
(2n+1) 20 = 1 (2r
22n T _ZUQT v )
=
forn=1.2.....
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