Summing Geometric Progressions
Summing the first 15 terms of 3, 9, 27, 81, 243,...

This sequence is equivalent to 3. 3= 3, 3x3% 3x3% ..
For thissequence, § =3 +3 x 3 +3x3% + .-+ 3x 314
And35=3x3+3x3*+3x3%+.-+3x315
S035-5=25=3x3%-3

3Ix3l5 3
5= — = 21523359

Summing the first 12 terms of 5, 10, 20, 40, 80,...
This sequence is equivalent to 2, 3 X 2, 5x 2% 5x 2% ...
For this sequence, S =5 +5x 2 +5x2% + ...+ 5x 2!
And25 =5X2+5x2*+5x2* +-- +5x21°

5025 —5=5="5x21% - 5=20475

Summing the first 20 terms of 3, 3x2, 3x2x2,...

20
Ix2t
The above statement is equivalent to the =1

For thissequence, S =3+3x2+3x 2"+~ +3 x2"®
And25=3x2+3x2*+3x22+.-+3x2%0

S025—5=5=3x2""-3=73145725

: : 1; 1y 17 1
Summing the first 10 terms of 214" lg 160

This sequence is equivalent to 2

11 A, 1 a2 1 a,°
Forthissequence,s=§+§x(§)+ix(§) +m+§x(§)

1 1 1 2
And 25=14545x(5)++3%(3)

(I suspect that doing it this way will make later manipulation easier.)
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Summing the nth term of & ar, ar®,ar? .

First, S=a+a +ar +ar®+-—+ar"1!
And7S= ar+ r*+ar +ar*..+ar”
Y —S=agr®"—a

Sr—1)=al™-1)

alF® — 1)

ST %-D

This is a generalised expression for finding the sum of any geometric progression, and if | use it for
the 4 sums | have already calculated, | should get the same answer

_3(35-1) _
3y = G- - 21523359
s(212 —1)
5; = —=——= = 20475
: Z-1)
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S5 = c-Dn - 3145723

Yz (1;21" - 1) 1023
= (15— 1) ~ 1022

So this generalisation seems to work.



