Compute Sums with summation notation

1. Summation Properties
n

(1.1) ann = cZai.
(1.2) zn:anib Zal+2b.
i=1

2. Summation Formulas

Example 1 Express
1 1 1 1 1

379 27 31 343
in summation notation:

Solution: Observe that 3' = 3,32 = 9,33 = 27,3% = 81 and 3% = 343, also (—1)" = 1 if n is
even and (—1)" = —1 if n is odd. Thus

1 1 1 1 5 (—1)itt

370727 81 343 Z

=1

Example 2 Express

2+4+ 8 +16+ 32
3 27 343

in summation notation:

Solution: Observe that 2!
9,33 = 27,3* = 81. Thus

2,22 = 4,23 = 8,2* = 16 and 2° = 32, and that 3' = 3,32 =

2 4 8 16 > i
sttt tan =2 s)

1 k+1
Example 3 Express the sums Z V/2i and Z L

in expanded notation.
k2
=1 k=1

Solution:

6
Z\@ = V24 2V243V2+4V24+5V2+6V2

i (AR S B S § LU
- 49 16 25 36 49



10
Example 4 Evaluate 2(42 —3).
i=1
Solution: Use Summation Properties first then apply the formulas (with n = 10).

10 10 10 10 10
. . . 10(10 + 1)
E 42—325 41—5 3:45 2—35 1=4——=—3(10) = 220 — 30 = 190.
( ) =1 =1 =1 =1 2 ( )

i=1

6
Example 5 Evaluate 2(13 —i?).
i=1
Solution: Use Summation Properties first then apply the formulas (with n = 6).

6 6 6 2 2
. | L 62(6+1)2 6(6+1)(12+ 1)
3 9 3 2
_ — —_ — — =441 — 91 = 350.
E (@7 — %) § :Z Z t 4 6

13 23 . 3
Example 6 Evaluate lim rErdn .

n—00 n

Solution: Use summation notation and summation formula, the numerator becomes

i=1 4
Thus
| B2 4. 4nd i n*(n+1)? 1
nLIIgo nt - ngrolo 4nt B Z



