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Suggested solutions
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5. Whenn =1,

3h—1

LHS.=1and RH.S. = =1=LHS.

The statement is true for n = 1.

3k—1
Assumel+3+9+...+3k_1:T,wherekeZ+.

1+3+9+... +3k 14301

3k -1
== +3F
3k —1+2x3Fk
2
3k+1_1
)
The statement is true forn = k + 1.

By ML.L, the statement is true Vn € Z*.

. Forn=1, |
LHS.=1x11=11andR.H.S. = 6(1)(1 +1)(2(1+31)=11=L.H.S.

The statement is true for n = 1.

1
Assume 1 11+2x 12+ 3% 134+ k(k+10) = 2k(k + 1)(2k +31), where k € 2"

IX11+2x12+3x13+...+k(k+10)+ (k+ 1)[(k+1)+10]

= ék(k+ DQRk+31)+ (k+1)(k+11)

- %[2k2+31k+6(k+11)]

k+1

- %(2/{2 + 37k + 66)
K+l

- %(k +2)(2k +33)

= é(k+ D[(k+1)+1][2(k+1) +31]

The statement is true forn = k + 1.

By the principle of M.L., the statement is true Vn € Z*.
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7. Forn=1, :
LHS. =1x2x5=10and RH.S. = 5(1)(2)(3)(5) =10=L.H.S.

The statement is true for n = 1.
1
Assume 1 X2 X5+2x3x13+...+k(k+1)(8k-3) = gk(k+1)(k+2)(6k—1) for some
keZt
IX2X5+2%x3%x13+3x4%x21+...+k(k+1)(8k—-3)+(k+1)(k+2)(8k +5)
1
= gk(k+1)(k+2)(6k— D+ (k+1)(k+2)(8k +5)
1
= g(k+1)(k+2)[(6k2—k)+3(8k+5)]
1
= 5(k + 1) (k +2)(6k> + 23k + 15)

_ %(k+ 1) (k +2)(k +3)(6k +5)

The statement is true forn = k + 1.

By mathematical induction, the statement is true Vn € Z*.

8. Forn=1,
LHS.=(2)(2)(3) =12and R.H.S. = 1(2)2(3) =12=L.H.S.

The statement is true for n = 1.
k
Assume Y 2i(i+1)(2i + 1) = k(k + 1)>(k +2) for some k € Z".
i=1
k+1 k
Z2i(i+ DQi+1) = Z2i(i+ 1)(2i+ 1) +2(k + 1) (k +2)(2k +3)
i=1 i=1

=k(k+1)%(k+2) +2(k + ) (k +2)(2k +3)
= (k+1)(k +2)(k* + k + 4k + 6)

= (k+1)(k +2)(k* + 5k +6)

= (k+1)(k+2)*(k+3)

The statement is true forn = k + 1.

By mathematical induction, the statement is true Yn € Z*.
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9. Forn =1,

12 1 1(1+1) 1
LHS.= — =—-andRHS. = =— =LH.S.
SEr3TaM S=32+1) 3 S
The statement is true for n = 1.
k )
i k(k+1)
A = f keZ"
Ssume;(2i—1)(2i+l) 202k + 1) Creomere
"ii 2 _Zk: 2 L (k12
L (2i-1)Q2i+1)  LQ2i-1)Q2i+1)  2k+1)(2k+3)
_ k(k+1) (k+1)>
T 202k+1) 2k +1)(2k +3)
k+1
= k(2k +3) +2(k +1
20k + D)2k +3) K2k +3) +2(k+ 1]
k+1
= 2k% + 5k +2
S0k T D2k +3) K +k+2)
k+1

T kK3 K DK+

_(k+1)(k+2)
22k +3)
The statement is true forn = k + 1.

By mathematical induction, the statement is true Vn € Z*.

10. Whenn =1,
LHS.=4andRH.S. = # =4=LHS.
It is true for n = 1.
Assume 4+ 11431 +...+ (2K 1 +3%) = w,wherek €Z".

2
4+ 11+31+...+ (251 43K 4 (2F 4 3K+

_ 2k+l + 3k+l -5

+ 2k + 3k+1
2
2k+1 + 3k+1 —5+ 2k+1 +2. 3k+1
B 2
2k+2 + 3k+2 -5
= f

It is true forn = k + 1.
By MLL, it is true Vn € Z.
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