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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
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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.
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Definitions:

usually denoted S.

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

series: th+th+t3+ ... +t, =S,

note: Sq =ty

S, =t +t;
Sy=t +t +13
etc...

Arithmetic and Geometric Series /SW i,L/ 2ol Y

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

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

n
S, :g[2a+(n—l)d} o s, :E[tl +

Recall: ¢, =a+(n-1)d
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Ex.1 Determine S5, for the arithmetic series

5+9+13+17 + ... + (4n+1)
7 —7 /r

Yo
4, = 4G+

= (2]

So= 3t ] | 5= 320
830;39{_&'+~630’J 0= A=(

Deriving the formulae for arithmetic series:

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

1. Using definition 7, =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)+t, (2)

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

28, =t +2,]+[e +2, )+t + 1]+ [ + 2]+ [4 + 1]+ [5 +1,]

4. There are n of these [t; + t,] terms
28, =n[t,+1,]
s, =§[t1 +1,]  This is one formula
5. Substitute 7, =a+(n—1)d
S, =g[a+a+(n—l)d]

= §[2a+ (n-1)d] This is the other formula
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C) A geometric series is the sum of the terms in a
geometric sequence.

S =a(rn;1),r¢1
p—

Recal: [ = qr

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

S al(r"=1)

|
F(2-1)

1)

z—|
_ F(siz-1)
T T

|
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( =

15+ 45+ 135 +405 + ... + 32 805 [
IS £

A,

Ex.3 Determine the sum of the series

n

o=I1S r=3 “;?

Deriving the formula for geometric series:

n

S, =t + 1, +t; .+t , L
1. Rewrite using the definition ¢, = ar™"

S =a+ar+ar’+..+ar" +ar’”

2. Multiply equation (1) by r

rS,=ar+ar’+ar’ + . .+ar" +ar”

3. Subtract the two equations to eliminate most terms.

_ _ n
S, —rS,=a—ar

4. Factor S, on the left side and factor a on the right side
S,(1-r)=

_ali-r)

—

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

a(r" —1)

LM

(2)

a(l—r”)

, r#l

(1-r)

, r#l

(r=1)
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Assigned Work:  p.469 #24c, 3a6@ 7a,@
p.476 #1ac, 2ac, 33G4Y12a, (1)

P 269
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=10 -(Q
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) 2-4% 4§ — +5/2
- h="7
=2 Y =-2
| Calen-)
Fér\:a(‘ o~ Sn— ——
gll—Z(-v\ZB‘ g :2<(—z§q—|>
256=(-2) LR
D =) _2(=s12 1)
= =n- -
§ =l ot S
= R
=34z
q. f(:):o.?{ = A f(z\:/é
0.8 + 6+ ..
/2
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\7" /{:} *‘blz +/£2 - ‘{2

+1, =42 [xg.ﬂ

thFg'ZJQZ = (%({q
(at,=134.4

t,=3%2
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