The Sum of an Infinite Geometric Series

Big Fact: Ifr is a constant such thatl<r <1 or, equivalently|r| < then
limr" =0. Proof: G.F.G.
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Consequence: H is a constant andis a constant;1<r <1, then
. a(l—r”) Li[rl(l—r“) 1-0_ a
lim : =a = .
neeo 1-r lim(l-r) “1-r 1-r
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Now, letS, =a+ar +ar?+ar’®+..-.= > ar'™. By the sum of thénfinite series
i=1
S, we meanlim S, if the limit exists. By the BIG FACT we knowdhif -1<r <1 then
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the limit exists and we get th&, =1lim S, =—— whereais the first term of the series
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andr is the constant ratio.
Example 1 1 +1 +} +i +--- is an infinite geometric series with= 1 andr = 1
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and so it follows that, = Ll =1
1-—
2
1 1 1 . : . : 1
Example 2 1—5 +E _8_1 +--- IS a geometric series with=1andr = -= and so
s,=—+ =3
4

Example 3  Expres®.4 = 0.4444... as a fraction in reduced form.

Solution: Notice:
0.444<...=.4+.04+.004+.0004+---
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S0 0.444... is really an infinite geometric seriehwva = 1—2 andr = 1_10 and so we
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tthat0.444...=S, =——=—"=—
get thatO S, T 979
10 10

Example 2  Find the reduced fraction that correspoods232323.. .
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Solution 1.2323..=1+ + + +--- and you can see that the terms
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after the one on the right hand side form a geamséries witha = 12_032 andr = 1—&and
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so we getl2323.. =1+ P00 14 ggoozhg_g :%92.
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