
5
. 2 Sigma notation a limits of finite sums

-

Greek letter I

Sum in sigma notation
meaning

Eas a
,
+

az + 9s+ ...

+ An

6

I k 2 1 + 22 + 3 + 4 + 52 + 62

k =

1

5

I (-1) k (- 1)
2

+ (13 + ( -1)
+

4 + (1)55
= 2 - 3 + 4 - 5

1= 2

2

= , + 2=
j = 4

2 7f(- 1) + 7 f(0) + 7 +(1) + 7f(z) = 7(f() + f(0) + f(x)+ f(z)

E, f(i) = 7
,

+(i)

-
If f(x) = x3 = 7 ( Y+ 0

+ P + z3)
= 7(- 1 + 1 + 2)
= 14

Ex
: Express the Sum It 3+5 + 7 +9 in signa notation

.

Use I as the lower limit of summation and

K for the index of summation .

Answer Look for a pattern .

Observe that to go to the next term we always add + 2

t 96
C2 + A3 t 94

+

A5

1 (1 +2) (1+ 2+2)(1 + 2+ 2+ 2) (1 + 2+ 2 + 2 + 2)
1 + 20) 1 + 2(1) 1 + 2(2) 1 + 2(3) 1 + 2(4)

1 + 2(b-2)
1 + 2(2-2) 1 + 2(3-2) 1 + 2(4-2) 1 + 2(5-2)

↑
↑ ↑ a ↑

k
k R k k

& 1 + 2(K -2) or E1+2K-4 or 2k -3

K= 2 k=

2
k =

2



5
EX : Express the sum-5+ - + I in sigma notation

.

8 I

Use I as the lower limit of summation and

j for the index of summation .

Answer Look for a pattern .

add
Az + A3 t A4 I A5

even

L b 2 (odd zijeven 5 j+ 1

5
- I

-

b 5 ↓ 5 ↓ 5 ↳ 5 2 (-)
-

El
- -

- I

2- 1
!

-

-

!
-

5-1

j = 2

35-
o ii)-

0 0
I
0

-
I 2 43 I 3 3 3 ↳ j = 2

Ex : Express-is tt2t-o in sigma notation .

use 25 as the lower limit and i for the index .

Algebra Rules for finite sums

E(k + kY) = D + 14) + (2 + 2) + (3 + 3)

= (1 + 2+ 3) + (i + 2 + 3) Regroup terms

=Ex +
Ek2

R = 1 k = 1

In general ,

E(an+bn) = zam + E ,

br Sum Rule

E
,

can = Ean Constant Multiple Rule

R= 1



Ex : If an = 4 andEbx= 24 , find ...

I
.) ob = Ee

= 2(24)
= 1

2) Ebu-sam : bn+ (3) an

- 24 + (- 3)4

= 12



Riemann Sums

· A partition of an interval (a , b]
-

is a set of points No
,
XI c

X2 ....,
Xn-1

, Xa
1" b

dividing [aub] into a closed subintervals

[x0
, xi] ,

2x, , x2] , .
.

. ,
[Xar ,

Xn2
.

· The lengths of the subintervals are denoted

>x ,
0X2

,
.... On-s/

If all subintervals have equal width ,
their width is

call this common width &X
.

· The rom /PI of P is the largest of

all the subinterval widths
.

Ex : P = (0 ,.
2

, . 6
,

1
,

1
.

5
, 23 is a partition of [02]

.

&X
,

=

.
20 X = =

:
4 ↓X 3

=
.
4 *X4 =

.
5

* 5
=

-
5

+
I I I↓ 0 . 2

%
. 6 1 !5 2

Norm of P is 1P11=0 . 5
.



· For each subinterval [xx-1 ,X] :

· we select some point chin [xx-1 , Xn]

· draw a rectangle from x-axis to f((x)

· Area of rectangle is f(Ck) Ok

20
-

f(x) = 3x3 - x-2

I ! U .

b ↓

I22= 0 .
5

↳= 0 .

&

o
I

!
D

1 .

5 I
1

-2~ ↑ (5 = 1 .
5

↑21
= 0 24 = 1 . 2

50
- this is the # of subintervals

of the partition
· The sum , f(x) xx =

f(x)0x1 + f(x2)0x2 + f(Cs)0x3 + f((a)0Xq + f(c5)0X5 =

f(0) 0 . 2 + f(0 .5)0 . 4 + f(00) 0 . 4 + f(1 . 2)0 . 5 + f (1 . 5) 0 . 5

is an example of a Riemann sum for f
e

on the interval [a ,b) = [0
, 2]

·



Next time (Sec 5
. 3 The Definite integral) :

· Let the norm
IPII approach 0 ·

· If the Riemann Sums of on Ca , b) .

approach a number
, this number is

called

the definite integral of f over [a , b)
·


