Section 9.4

1. mathematical induction

2. first
3. arithmetic
4. second
5
5. P =
k(k + )
R, = 5 _ 5
T Dk +1)+1] (k+ 1)k +2)
2 2
7. p, — Klk+3)
6
k+ D[k +D)+3]  (k+D'(k+4)
Pir+1 = =
6 6
3
9 p = — —
k (k + 2]{k + 3]

~ 3 _ 3
Font = [(k +1) + ZI(k +1) + 3} (k + 3)(k + 4)

11. 1. Whenn =18 =2 =11+1).

2. Assume that
Sy =2+4+6+8+ -+ 2k=k(k+1)

Then,
Spa=2+4+6+8+ — +2k+2(k+1)
=S +2(k+1) = k(k +1) + 2(k + 1) = (k + 1)(k + 2).

So. we conclude that the formula is valid for all positive integer values of n.
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13.1. Whenn =135 =2 =

o]~

5(1) - 1).
2. Assume that
S =2+7+12+17+---+(5k—3]=%(Sk—l).

Then,
Spst =2+ T +12 417+ — + (5k — 3) + [5(k + 1) - 3]

Sk+(5k+5—3]=§{5k—l]+5k+2

Sk? —k + 10k + 4 5k* + 9k + 4

2 - 2
(k+1)(5k+4) (k+1)
= ; == [5(k +1) - 1]

So, we conclude that this formula is valid for all positive integer values of n.

15.1. Whenn =15 =1=2!-1.
2. Assume that
Sp =1+2+22 420 44281 =2F 1
Then,
Spa =1+2+22+ 20 4+ 2514 2F = 4 2F = 2F 14 2F = 2(2F) 1= 2" -1

So, we conclude that this formula is valid for all positive integer values of n.

11+ 1)
17.1. Whenn =185 =1-= T

2. Assume that

Sk=1+2+3+4+---+k=—k{k:1).
Then,

k(k +1 2(k + 1 k+ 1)k
Sga1 =1+2+3+4+ - +k+(k+1)=S +(k+1)= (k+ )+ (k+ ]={ + Ik +

2 2 2

So, we conclude that this formula is valid for all positive integer values of n.
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1(2(1) - 1) + 1)
3

19.1. Whenn =18 =1 =

2. Assume that
2 k(2k - )2k + 1)
3

Sp =1 +3 +-+(2k-1)
Then,
Spa =12 +3% + + (2k—1)" + (2k +1)

k(2k - 1)(2k + 1)
B 3

={2k+1){@+(2k+1)}=¥[2k2—k+5k+3]

2k +1,, (k1) (2(k + 1) —1)(2(k + 1) + 1)

ZT(k+3)(k+1)_ 3

So, we conclude that this formula is valid for all positive integer values of n.

= S + (2k + 1) + 2k +1)

o _1515+1)

49. >'n

20

o Zﬁlﬂz _6(6 +[2(6) +1] o1

n=1 6

= 979

5 5(5 + 1)[2(5) + 1] 3(5)° + 3(5) — 1
o, St = 620 3([}(} -1

55. Z(n2 — n) = énz — gn
6(6 + 1)[2(6) +1] 6(6 +1)

6 2
91-21 =70

p

4

i=1 i=1 i=1

S7. i(ﬁf - 8°) = ﬁif - Bifg = 5[M} - 8{—[6]2(6 . 1)2] = 6(21) — 8(441) = -3402
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