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Summation Notation

A standard way of writing sums in compact form uses the Greek letter > (sigma).

Definition

If 4y Qi1 ---, 4y are real numbers and m and n are integers such that m < n, then

n
§ A; = Gy + Apt1 + ..o+ ap

i=m

n
The letter ¥ stands for the sum and the notation ) tells us to start the summation
i=m
ati=m and end it at ¢ = n.

The letter 7 is called the index of summation. Any other letter can be used as the
index of the summation.
a; is an expression depending on ¢ which is called the general term of summation.
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Examples
5
QO Y i=1+2+3+4+5=15
=1

6
Q> 2=44+52462=17T
j=4

8
© Si-bri+irieiricl
7

_ 1443

= 840

Q > 2=24+2+2+2+2+2+2=14
i=1

9
@ Write in Y-notation v/3+vV4+vV5+vV6+V7T+vV8+v/9= >
=3

7
Vi=3Y Vit2
j=1
=] 5 acy
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n
O Y l=1+1+1+..+1=n
=1 nﬁr(nes
n
Q> i=1+2+3+..4n
i=1

Gauss summation story:

101
101

1+24+3+4+...+974+ 98499 4 100 = 101 - 50 = 5050
101




n
O Yl=1+14+1+..+1=n
=1 nﬁr(nes
n
Q Zi=1+2+3+...+n:@
i=1

14243 +4+ . +(n—2+n—1n=(n+1) 5
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Summation Rules

Summation Formulas

1. Z 1=n 2 Z n rLJrl) 3 Z y n IL+1)(2!L+1) 4. Z b |:IL IL+1):|

Summation Rules

n n
Q > ca;, =c > a; (cis a constant, does not depend on i).

=m i=m
n n n
9 Z(aiibi):ZaiiZbi
=m =m =m

N
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Evaluating Summations

Summation Formulas

1. En: 1=n 2 Z § = m 3 Z y n IL+1)(2!L+1) 4. Z i3 = |:IL IL+1):|

Find the value of the sum

3 nn+1 n—>5n2
Q > (7-5)= 27_251—721—522_771 (1) _ 9n-

Q > (3+i)?2 = Z(9+6z+z ) =05 1463 i+3 2 = = 9nenntl) | nlnt)Ent])
; =1 =1 =1

%2.3 = [n(n;nr _ nlet)
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THE END
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