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Arithmetic and Geometric Series Jm 2/20(/

Definitions:
1) A series is the sum of the terms in a sequence. The sum is

denoted S.
e.g.. sequence: {4, t,, t3, ..., {;
series:ti+th +t;+ ... +t, =S,
neN

note: S; = t,
Sy, =t +1;
Sy =1t +1 + 13,
etc.

To get from one sum to the next you add the next term,

thus
Sn=Sn-1'|'tn or Sn'Sn-1= n

May 27-2:43 PM

Definitions:
2) An arithmetic series is the sum of the terms in an arithmetic

sequence.

The sum can be found using one of the following formulae:
n

snzg[2a+(n—l)d} or Snzg[tl—}_tn]

Recall: t,=a+ (n-1)d

May 27-2:52 PM



Ex: 1. Determine Ss, for the arithmetic series

5+9+13+17+ ..+ (4n+1)
® S\~= %[2¢+(n-bd3

=30 a=5 d=+q

Sn= 2 [20+6@)

=\s(10+ue
= 5[t}
=18%0

@ Sa= '?‘.[t."‘t:\
ta=lns\ (wiaj-\{is w'j M\««B
t,,= 4(30)+)
=12|
Sn=Rtat)
=is{s+ni

= 5o}
= 1810

May 27-2:58 PM

Ex 2) Find the sum of the first 10 terms of the arithmetic
series 21+ 16+ 11 + ...

Sn=3(2t(da) A2

So= 2(26D+@) "7

May 27-3:02 PM
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Deriving the formulae for arithmetic series:

S, =t +t,+t ..+t _,+t,_ +1,

Recall: t, =a + (n - 1)d, thus

S, =t +(t+d)+(t, +2d) +..+(t, -2d) +(t,-d) +t, D
Re-arrange the order of the terms in S,

S,=t, +(t,—dy(t,-2d)+.+(t, +2d) +(t, +d) +1, D)
Add equation 1 and equation 2 so that the "d's" eliminate.
28, =[t +1, )+t + 1, )+ [t +2, ]+ [ 1, ]+[n +1, ]+ 1 +1,]
There are n of these [t; + t,] terms
28, =n[t, +1,]

s, :g[tl +#,]  This is one of the formulae
sub.int,=a+ (n-1)d
S, =g[a+a+(n—l)d]

S, =g[2a+(n—1)d] This is the other formulae

May 31-12:12 PM



Definitions:
3) A geometric series is the sum of the terms in a geometric

sequence.

The sum can be found using the following formula:

Snza(Lzl),r;«él
p—

Recall: t,=ar" '

May 30-2:30 PM

Ex 3) For the geometic serieswitha=7 andr =2,
determine Sq

Sn p d(fn-h
r—1\
1
S'a‘ - }(Z - l\
2-|

Sq=‘:}(Sl2 -D
=3(sn)
=311

s C#1
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Ex 4) Determine the sum of the series

Sa, n=7?

t“ = atﬂ-‘
32008 = 15 ()
IS Is

21%% = 3™
31’ = 3“"
wi=3
n=1%
Sp= aL-0)

S¢ = ‘5{3-0
BT

=B§Lsu-|)

2
=UW20p

a=|s

15+45+ 135+ 405+ ... + 32 805

=3

May 30-2:33 PM

=&t w4 el
(a a6 + o

S

tSh =

TS“ _gq\ = an—a.

Sha (r-.b = a(?“—-\\
Sy = 2™ 1
=1

n-l
4.+ Dk
+ ...4ar"">x ©

B+ B 44D T
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Deriving the formula for geometric series:
S =t+t,+t;+..+t, _,+t  +¢,
Recall: t,=ar" ", thus
S,=a+ar+ar’+..+ar"*+ar? @D
Multiply equation 1 by r

1S =ar+ar*+ar’ +..+ar" +ar" (D)

Subtract the two equations so that most of the terms eliminate.
S —rS =a-ar”

Factor S, on the left hand side and
factor a on the right hand side

Sn(l—r) =a(1—r")
1_ n
o _ab=r)
©o(1-r)
To obtain the same equation as in our notes multiply both
numerator and denominator by -1.
a(r” —1)
=—, v
to(r-)

r#l

#1 This is the formula

May 31-12:12 PM

Assigned Work: P. 469 #2ac, 3ac, 4a, 7a, 20

P. 476 #1ac, 2ac, 3ac, 4, 12a, 17
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