04x Arithmetic and Geometric Series.notebook June 09, 2012

Without using a calculator or writing anything down...

What is the SUM of the numbers from 1 to 1007
S=1+2+3+..+98+99+ 100
S=(ev+G+at+ - -4 |

2g =lol+|ol+ -~ ~ + 10)
_ J

X100
2S=lopxIo| = (olgD

S= S50

Jun 6-11:55 PM

Carl Friedrich Gauss (1777-1855)

When Gauss was ten years old he was allowed to attend an
arithmetic class taught by a man who had a reputation for being
cynical and having little respect for the peasant children he was
teaching.

The teacher had given the class a difficult summation problem in
order to keep them busy and so that they might appreciate the
"shortcut" formula he was preparing to teach them.

Gauss took one look at the problem, invented the shortcut
formula on the spot, and immediately wrote down the correct
answer.

Jun 7-12:01 AM
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Arithmetic and Geometric Series 9‘“‘ e q- / 2012
Definitions:

A) A series is the sum of the terms in a sequence. The sum is
usually denoted S.

sequence: tq, ty, t3, ..., 1, neN

series: tt+th+t;+ ...+, =S,

note: S =1t

S, =t + 1t
Sz=t +t + 13
etc...

May 27-2:43 PM

B) An arithmetic series is the sum of the terms in an
arithmetic sequence.

n

s, =g[2a+(n—l)d} or s :g[tl +1,]

C(‘)U\U-&C know \S* 4 (ast
Recall: 1, =a+(n-1)d e ms

May 27-2:52 PM



04x Arithmetic and Geometric Series.notebook June 09, 2012

Ex.1 Determine S3q for the arithmetic series
5+9+13+17 + ...+ (4n+1)
—/
st dam , £
® g,= %[Za.-} (n-b&}
n=30 a=5 d=Y
Sz 220+ (DA
= 5[0 +0@®)
=I5 {126
= |®90
® .= unt\ 4= 2kat)
tas t(;(z:?s* e 2{sem)
=5 ()
=12%

May 27-2:58 PM

Deriving the formulae for arithmetic series:

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

1. Using definition ¢, = a+(n—1)d , rewrite as

S =t +(t+d)+(t,+2d)+..+(t,-2d)+(t,-d)+t, (1)
2. Re-arrange the order of the terms in S,

S, =t +(t,—dp(t,-2d) +..+(t, +2d)+(t, +d) +1, (2)

3. Add equation (1) and equation (2) so that the "d's" eliminate.

28, =[t +1,)+ [+, ]+ [0+, ]+ + [0+, ]+ 8 + 2]+ +2.]

4. There are n of these [t; + t,] terms
28, =n[t, +1,]
s, =§[r, +t,]  This is one formula
5. Substitute 7, =a+(n—1)d
S, :g[a+a+(n—1)d]

5 = g[2a +(n-1)d] This is the other formula

May 31-12:12 PM
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C) A geometric series is the sum of the terms in a
geometric sequence.

S =a(L;1),r¢l
p—

Recall: ¢, =ar"

May 30-2:30 PM

Ex.2 For the geometic serieswitha =7 and r = 2,
determine Sq

n
S, = a(r l}
r-1

Sqt }( 21-'}

May 30-2:33 PM
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Ex.3 Determine the sum of the series

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

3
w
- -1
S, = alc"~1) L= ac”
=1 n=\
- 3208 = (5(3)
(::_ S 1S 1S
=3 e o
n=g 2% =3

) l<(¢,§u-|\

- IS'(LY?-LO\
2
= {4200

May 30-2:33 PM

Deriving the formula for geometric series:

S =+t +tL+..+1t, ,+1  +i

1. Rewrite using the definition ¢, = ar""

3. Subtract the two equations to eliminate most terms.

o n
S,—-rS, =a—ar

4. Factor S, on the left side and factor a on the right side

S, (1-r) =a(1—r")

6 a(l —r"),
"o(1-r)

5. To obtain the same equation as in our notes multiply both
numerator and denominator by -1.

a(r"—l)

r=l1

, r#l

May 31-12:12 PM
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June 09, 2012

Assigned Work:  p.469 #2ac, 33k, 4a, 7a,@
p.476 #1ac, 2ac, 3ac, 4, 123,@
May 27-3:05 PM
- 46T
3(6) {+4+8+ ...+ 7200
A A
+2
a=4 d=z n=%¢
‘t“ = a4 ('\-QA.
200= G+ (0-1(2)
Ak = 2(a-1)
%=\

Jun 8-12:34 PM
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phl420  piikedc
§E=U  f)=13
fud S,
t o= at(n-0d

N =a+(3-Nd  RB=ar@-Dd
N=a+2d® BR=a+td®

W=ar2dh @
007 W
4 4
©: i=a+a(}) o
CmaxA
a=

Sy= L {zatha )

S = [z(\tb % (zo—b(-}).)
= o2+ %})
=lo (zo +as

= (o(-v\s\
=4S

Jun 8-12:37 PM

p-4IE 417
t.+£,-b@= 4o ®

t,=62(t ) ©

suk @ Ui ©
t.+t,_-\-3.2({-_‘-rt-.§ =l
Yo, 4¢.2t, =42 ®
ta=ac™ £, = oty

t=a Sub t,, vedues Wi ®

tz =al
.2 kro tG2a0=
{3"“‘
art= 32(0&«\5

2
U =3%2a+32a~
aq 3& a ato

T =32422C
v-320-32 =0 — 2 sdhing Bor ©

Jun 8-12:41 PM



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

