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Inftinite
Series




Fouers of 1774
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12710 = 1.99902354,,,

1.965875



Fouers of 1774

Does 11T make sense tTo sauy that

1 + 172 + 1-°9 + ,, = & 2

Shouldn' 1t infinitely many numbers
add to something inftinitely big?

Hou do we knowm that this series
is equal to 2 and not Z. 0000001
aor 1.999999%



Pouers aof r

S = 1 + rr + r2 + 3 +
s = v + 2 4+ r3 4+ r4 +
S — r5S = 1 + {r—r) + (yr2—r2) +

S — rS5 = 1
S{1—r) = 1
S = 1°C1—rd



Pouers aof r

1 + r + 2 + r3 +

1-C1—r2
Disclaimer: Only works when Irl € 1

Luckily, 1121 < 1
1 + 172 + 19 +
= 1-C1—-C1-"2))

= 1-°C1-"22

=
Like we axpeacted!



Harmonic Series
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2. 25535,

P e



Harmonic Series

I+ doesn'1t approach anuy number,
it jJust keeps getting bigger.

1 + 172 + ... + 1731 = 4.027..,

But how can we prove this®?



Harmonic

1 + 172 + 153 + 1794 + 173 + 1756 + 177 + 178 +
> 1 +# 172 + €1°9 + 1794 + (1575 + 178 + 178 + 178y +
= 1 + 172 + 12 + 172 +

_

Since the Harmonic Series 1s larger than
something that goes 1o infTiniity, 11t must also

go tTo infinmniity



Meaek 10 — Jann A6

L
C

1. Hhat 1s the value of 10 + 12 + 1-°0d + ... 2

Z. Use a similar method to the one showun

a closed—form expression for
1 + l'- + I'-E + 1n + I-nl

Use the value of this e=pression as i — >

o find

o To

find the value of 1 + v + 2 + ,,, Howm does this

method e=plain the restriction that I1rl

Z.AboutT houy many factors of 5 would you
nf! +to have when n 1s large? E=: Z5F has
factors of 5. Give your answer i1n fTerms

Hint: Your answer should somehom relate
infinite series.
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