Exercise 1. Prove that for alln € N
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Solution. It holds for n = 1, since 1% = . Suppose it holds for some n. Then for n+1,
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Exercise 2. Prove that for all n € N
2 1 2
13+23+...+n3:"(n4+) .
Solution. It holds for n = 1, since 13 = 12(111)2. Suppose it holds for some n. Then for n + 1,
n?(n+1)>2 n?(n+1)2+4(n+1)>2%(n+1
13—1—23—1—...+n3—|—(n—|—1)3:(4 ) +(n+1)*n+1) = ( ) i it )
m+12m2+4n+4) (n+1)2%(n+2)?

4 4

Exercise 3. Prove that n! > 2™ for n > 4.

Solution. It holds for n = 4, since 4! = 24 > 2% = 16. Suppose it holds for some n. Then for n+1,
(n+Dl=nl-(n+1)>2-n>2.2">2"

Exercise 4. Prove that for all n € N,

n(3n —1)x

r+4r+Tr+ ...+ Bn—2)z = 5

Solution. It holds for n =1, since z = %x Suppose it holds for some n. Then for n + 1,
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Exercise 5. Prove that for all n € N, 10"+ 4 10" + 1 is divisible by 3.

Solution. It holds for n = 1, since 10> + 10+ 1 = 111 = 3 - 37. Suppose it holds for some n. Then
for n + 1,

102 410" +1=10-10"" +10- 10" +10 - 9 =10 (10" + 10" +1) - 9 .

Exercise 6. Prove that for all n € N, 4-10?" +9-10*"~! + 5 is divisible by 99.



Solution. It holds for n = 1, since 4- 102 +9- 10 + 5 = 495 = 99 % 5. Suppose it holds for some n,
then for n + 1,

4102t 1 9. 102t D=1 L 5 — 102 .4.10%" + 10%-9- 102! + 500 — 495
=10%(4-10°" +9- 102" +5) — 495 .

Exercise 7. Prove that for alln € N
1+24224+ . 42n=2ontl 1 |

Solution. It holds for n = 1, since 2'7! — 1 = 3 = 1 + 2. Suppose it holds for some n. Then for
n+1,

14+2+22 4. 4onpontl —ontl 14 ontl _on+2 1

Exercise 8. Prove that for alln € N
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Solution. It clearly holds for n = 1. Suppose it holds for some n, then for n 4 1,

1 1 _on 1 _ n?+2n+1
+”'+n(n—|—1) + (n+1)(n+2) _n+1+ m+1D(n+2) nm+1)(n+2)
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Exercise 9. Prove that 21 +22 4+ ...+ 27 =27 _ 2 for all n > 1.
Solution. For n = 1 we have 2! = 22 — 2. Suppose it holds for some n. For n + 1 we have:
ol 422 4 g2 ontl =ontl g g ontl — g ontl g ontHL g gnf2 g

Exercise 10. Prove that 1 +2+3+...n = % for all n € N.

Solution. It holds for n = 1, since 1 = 1'(12+1). Suppose that it holds for some n. Then, for n + 1
n(n+1 n+1)(n+2
1+2+3+...+n+(n+1)=(2)+(n+1):()2().
Exercise 11. Prove that for alln e Nyn > 1
LR S S S
1-2 23 34 7 nmn+l) T a4+l
Solution. It holds for n =1, sinceﬁzl—ﬁ:%. Suppose it holds for some n. For n+ 1 we
have:
LR R S SR 1 R B 1 !
1-2 23 34 7 pmn+l) n+Dn+2) n+l1 (n+1)(n+2) n+2



