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22/11/17

Unit 2 : Sequences and Series - Lesson 10

Finite Sums

LI

e Simplify finite sums as algebraic expressions.

SC

e Algebra.

Jan 10-12:11
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Rules for Finite Sums

In the following, r,a,p,n € N and k € R

(1) Z Kf() = k z £(r)
@ Y 0-Y t0- Z f) @<p<n

(3) z (f(r) + g(r) = Z f(r) + Z g(r)

4) Z Fir + 1) - z FM) = fn + 1) - f(1)

(Telescoping sum)

Oct 9-15:09
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When f (r) takes special forms, some important formulae result :

f(r) = 1: ilzn

f(r) =r: Zr n(n2+ )

Fr) = r?: zrzz n(n+1)6(2n+1)

2
2 2 .
f(r) =r": erzn(n:l) = Zr
r=1

Nov 21-23:20
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Example 1
Express Z (5r + 2) intheform an® + bn.
r=1
Z BGr 2) = z 5r + z 2
r=1 r=1 r=1
R Z(5r' 2)=5Zr‘+221
r=1 r=1 r=1
= Z(Br 2) = 5n(r;+1) + 2n
r=1
n B 5n’ Bn 4n
= Z(5r 2) = > +—2+—2
r=1
_ 2 .2 . 9
= Z BGr 2) = > n- + > n
r=1
Oct 2-23:10
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Example 2

Express Z ((r + 1)° - r°) inthe form np (n),
r=1

stating the quadratic p (n).

This is a telescoping sum with f (r) = r’; so,

n

Z((r'+1)3—r3)=(n+1)3—13

r=1
Binomial
Theorem
n

N Z((r+1)3—r'3) (n® +3n° +3n+1) -1

r=1

n

N Z((r+1)3—r3)=n(n2+3n+3)

r=1

Oct 2-23:10
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Example 3

Express z (12r® + 4r) inthe form kn(n + 1",
r=1

stating the values of the constants k and m.

Z(12r2 L o4p) = z 12r? + z 41

r=1 r=1 r=1

- Z(lzr2+4.~)= 1zzr2 ; 4z.~
r=1 r=1

r=1

N Z(IZrz L 4p) = 12n(n +61)(2n + 1) N 4r\(n2+ 1)

- 2(12r2+4r‘)= 2n(n + D@n + 1) + 2n(n + 1)
- Z(m2 L 4r)=2n(n + D@n + 1+ 1)
- Z(lzr2 L 4r) = 2nh + D@n + 2)

- Z(lzr2 L 4r) = 4n(n + D(n + 1)

S Z(m2 + 4r) = 4n(n + 1)°
1 (k = 4,m = 2)

Oct 2-23:10
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AH Maths - MiA (2" Edn.)

e pg. 168-170 Ex. 10.1
Q4,8,9,11

e pg.172-3 Ex. 10.2
Q1L 2, 4,5.
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Ex. 10.1

4 Express as a function of n
n n

a er b i—1 c 2(&—1) d zﬂ:m—sr) e Z(r—B)

r=1

8 Find the value of the unknown in each case.

a Z(2r+3)=ll7 b Z(4—Sr)=—148
=1 =1

9 Use the fact that Z frt+I)— Z f(r) = f(n + 1) — f(1) to help you express each sum without the aid
r=1 =1

of sigma notation explicitly as a function of ».

n L ] n
: (r+ 12— 2 Hint: r+12-12) =N (r+12- :
b an_\"? c Z"sin(r-l-l)—sinr

r=1 r=1

- 1 1 ~ (1 1 - 1 1
D e B Wi e 3 =)

11 a2 Expressln (] + %) in the form In (%)

b Hence express it in the formIna — In b.
L

1 . . . .
Express E In (l + —| as a function of » without sigma notation.
r

2]

r=1

9
Evaluate Z log,, (1 + %)
r=1

Find the value of log,, (2 X 1% X 1% X 1% 74 1% X .. X 1%)

=T

"

Jun 19-11:45
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Ex. 10.2

1 Express each of these as a function of #» without the use of the sigma notation.

z " 32 b ” (22 + 3) y (P+3r—1)
‘rzzl”“ ),Z:lr— c;r- r

d (52— 3r—2) e {4 —2r— 3r") f {r— Z)ir+ 1)
2 Evaluate

a Z'Zr" b i(rz+5) c i(f‘z_‘m
r=1 r=1 r=1
100

d 2(2—31’—1-2) e i(r+4)[r—3) f Zg(zr—l)(r—l)

4 Express each of these as a function of n without the use of the sigma notation.

a S an b S 6+ 3 ¢ S @R+ ar—3)
d S P+r+r+1) e S 2(r—1) £ N (r—3)r— 1)
; r - g ; r ;1‘” r

5 Evaluate

5 10 8
= 57 b r +7) P —2r—1
a ; ') ;( +r c ;( r )

d ir{r+l)(r+2} e i(r+4)(r—3) f ir{r—l)(r+l)

Jun 19-11:45
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Answers to AH Maths (MiA), pg. 168-70, Ex. 10.1
4 a nn+1) b —n
c 3nn+1)—mn d 4n— %n(n + 1)
e n(2n+1)— 16m

8 a n=9 b n=28

9a (n+12—-1 b \u+1-1
c sin(n+ 1) —sinl d 7—1_—_%_—1—1
e i——l f 1—%

11 a ln(n_;l) b nn+1)—lnn ¢ In(n+1)

1 e 2

Jun 1-11:51
10
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Answers to AH Maths (MiA), pg. 172-3, Ex. 10.2

g(n + 1)(2n + 1)

%(n + 1)2n+ 1) + 3n

n 3n

g(n +1)2n+ 1) + —é—(n +1)—n

i+ 1)2n + 1) — L + 1) — 20
—Pn+1)2n+ 1) —nn+ 1)+ 4n
2

g(n + 1)2n + 1) — E(n + 1) — 2n

280 b 435 c 2030
—353 300 e S84 f 444
" 2
45+ 1)
n 2, 3n
b(n + 1)] +5H(n + 1)
” 2
le(n + 1)] + 2n(n + 1) — 3n
N 2, n n
5(n+1) +E(n+l)(2n+1)+5(n+1)+n
7 I
E(n +1)| — E(n + 1)(2n + 1)
7 2 Sn n
§(n+ 1) ——6—(n+ D@2n+ 1)+ 5+ 1)—3n
1125 b 3080 c 1216

1756950 e 584 f 105300

Jun 1-11:51
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