4.2 - Sums and Sigma Notation
1. Sums and Sigma Notation

The sum of the first 10 integers:
1+2+3+4+5+6+7+8+9+10=5(10)+5 =55
The sum of the first 100 integers:
1+2+3+4+...499 + 100 = 50(100) + 50 = 5050
Let ny,...,n10 be 10 positive integers. The sum of these 10 positive
Integers: ni +...+Nyo.
Sigma notation (summation):

Z.loo 1=1+2+3+4+5+---+99+100

=1
Zisz_s 12 = (<5)°+ (=4)°+ (-3)% + (-2)° + (-1)* + 1+ 22+ 32+ 42 4 52
> Ji=J5+6+J7 +-+420
200 __o; _ B B
D, e =1+e?+et+. 40
Zf’fo cos(ix) = 1+ cos(x) + cos(2x) + --- + cos(30x)



Example: Write the expression in summation notation:

a. 124224410002 b. J1 +42 + 3 +...+.4000
C. 1+e+e?+. .. 42006

a. 12+22 +...41000% = 3% 2

b. V1 +J§+J§+...+,/40_O =30

2006
C.l+e+e?+...4e20%0 ="

i
o i:Oe



2. Properties of Summation:

Let n be any positive integer and c is any constant. Then

(1) ZLl(ni +m;j) = Z?Zl ni + Zin:l m;

2 X', c=cn

(3) Zinzli _ n(n2+ 1)

(4) ZLl 2 _ n(n + 1)6(2n +1)
(5) Z?:1i3 _ [ n(n2+ 1) }z
1.

Example: Evaluate

20 50
a. Y (i+i2-1) b. D (2i-3)°
=3 i=1




20 20 20 20
a Y (i+i2-1) =Y i+) 2= ()-(1+2)-(1+2?)
i=3 i=3 i=3 i=3

©20(21)  20(21)(41)
-T2 7 6

~(20-2)-3-5 = 3054

50 50 50 50 50

b. D (2i-3)? =Y @4i2-12i+9) =4 i2-12) i+9 ) 1
=1 =1 i=1 i=1 -1

_ 2 (50)(5?(101) 15 50(251)

~ 9(50) = 155950



Example: Compute Zi”:l %[(%)2 — 4(%) + 3] In terms of n and
then find the limit of the sum as n - .

ORI [CORRICHREY

1] 4i2 4 : 4 .3
=Z [ _4i +3} Ly ie-A 33>
i i—1 i—1

4 n(n+1)(2n+1) 4 n(n+1) 13
BE 6 Y. 2 + )

2(n+1)(2n + 1) n s 1
= . ~2 +3

3n

i 3 A[(3)° - 4(h) +3]

[2(n+l)(2n+l) _on+1 +3} _ 4 5.3 1
3

= |im 3n? A 3

N—o0




Example: Evaluate the suma. Y°° J1+i2 b. Y’ cos(iZ) by
T1-83plus or TI-89.

TI-83plus: sum(seq(,/(1 +x2),x,1,10))
sum - LIST/MATH/sum
seq - LIST/OPS/seq

TI-89: > (J(1+x?),x,1,10)

Y using F3/>_

a. > J1+i? = 563560332

b. Z?:o cos(4%) = 3. 65687576 (sum(seq(cos(xz/10),x,0,5))



