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Assignment Mathmatical Induction (Divisibility) Date

Use mathematical induction to prove that each statement is true for all positive integers.

1) 4n° + 8n is divisible by 6

2) 11" — 4" is divisible by 7

3) 12n° + 20n is divisible by 8

4) 191> + 7n is divisible by 2

5) 7n° - 5n is divisible by 2

6) 6n° + 2n is divisible by 4

7) 9" - 2" is divisible by 7

8) 11" - 3" is divisible by 8

9) 4is a factor of 5" + 3

10) 11" — 2" is divisible by 9
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Answers to Assignment Mathmatical Induction (Divisibility)

Let P be the statement 4n° + 8n is divisible by 6
Anchor Step

P istrue: 4-1° + 8 is divisible by 6

Inductive Hypothesis

Assume that 4k + 8k is divisible by 6. Therefore, 4k> + 8k = 6r for some integer r.
Inductive Step

We now show that P . is true: 4(k + 1)3 + 8(k + 1) is divisible by 6

Ak +3K5 +3k+1) +8k+38
4 + 12> + 12k + 4 + 8k + 8
4k + 8k + 12k + 12k + 12
6r + 12k + 12k + 12

6lr + 26> + 2k + 2)
Conclusion

By induction P is true foralln = 1.

Let P be the statement 11" — 4" is divisible by 7

Anchor Step
P istrue: 11' -4 is divisible by 7
Inductive Hypothesis

Assume that 11° - 4" s divisible by 7. Therefore, 11% - 4* = 7r for some integer r.
Inductive Step

We now show that P is true: 1%+ Y _ 4%+ s divisible by 7
11-11°-4-4*
A VS DRSS § LA S L Ly Ly Lyl
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7-1 4+ Tr+Tr+ Tr+7r

7(11k+r+r+r+r)
Conclusion

By induction P is true for all n = 1.

Let P be the statement 12n° + 20n is divisible by 8
Anchor Step

P istrue: 12- 1% + 20 is divisible by 8

Inductive Hypothesis

Assume that 124> + 20k is divisible by 8. Therefore, 12k” + 20k = 8 for some integer r.

Inductive Step
We now show that P is true: 12(k + 1)2 + 20(k + 1) is divisible by 8

12k% + 24k + 12 + 20k + 20

12k% + 20k + 24k + 32

8r+ 24k + 32

8(r + 3k + 4)
Conclusion

By induction P is true foralln = 1.



4) Let P be the statement 197> + 7n is divisible by 2
Anchor Step
P istrue: 1917+ 7 s divisible by 2
Inductive Hypothesis

Assume that 19k” + 7k is divisible by 2. Therefore, 19k + 7k = 2r for some integer r.
Inductive Step

We now show that P ., is true: 19(k + 1)2 + 7(k + 1) is divisible by 2

19k% + 38k + 19 + Tk + 7
19k% + Tk + 38k + 26
2r + 38k + 26

2(r + 19k + 13)
Conclusion

By induction P is true forall n = 1.

5) Let P be the statement Tn” - 5n is divisible by 2

Anchor Step
P istrue: 7- 1% - 5 is divisible by 2
Inductive Hypothesis

Assume that 7k - 5k is divisible by 2. Therefore, 7k* - 5k = 2r for some integer .
Inductive Step

We now show that P, is true: 7(k + 1)2 - S(k + 1) is divisible by 2

T+ 14k +7 -5k -5
Ti* = Sk + 14k + 2
2r+ 14k + 2

2(r + 7k + 1)
Conclusion

By induction P is true forall n = 1.

6) Let P be the statement 6n° + 2n is divisible by 4
Anchor Step
P istrue: 6 - 1% + 2 is divisible by 4
Inductive Hypothesis

Assume that 6k° + 2k is divisible by 4. Therefore, 6k> + 2k = 4r for some integer r.
Inductive Step

We now show that P 1s true: 6(k + 1)2 + 2(k + 1) is divisible by 4

6k + 12k + 6 + 2k + 2

6k> + 2k + 12k + 8
4r + 12k + 8
AMr+ 3k +2)
Conclusion
By induction P is true foralln = 1.



7) Let P be the statement 9" — 2" is divisible by 7

Anchor Step
P istrue: 9' - 2" is divisible by 7
Inductive Hypothesis

Assume that 9" - 2% is divisible by 7. Therefore, 9* — 2" =7, for some integer r.
Inductive Step

We now show that P is true: o+ 1) _olk+ 156 divisible by 7
9.9%_p. 0k
7-9% 4 of Lok ok _ ok
7-9% 4 oF _ ok of _ ok
7-9% 4 Tr+7r

7(9k +7+ r)
Conclusion
By induction P is true foralln = 1.

8) Let P be the statement 11" - 3" is divisible by 8

Anchor Step
P istrue: 11' - 3" is divisible by 8
Inductive Hypothesis

Assume that 11° - 3* is divisible by 8. Therefore, 11% - 3* = 8r for some integer r.
Inductive Step

We now show that P is true: 1%+Y _ 36+ g divisible by 8
11-11F-3-3%
8- 11+ 11 + 11 4 11F = 3F 3k _ 3F
8- 11 411 = 3f 11 3%y 11 -3
8- 11"+ 8r+8r+8r

8(11k+r+r+r)
Conclusion
By induction P is true forall n = 1.

9) Let P be the statement 4 is a factor of 5 "+3
Anchor Step
P istrue: 41is a factor of 5' +3
Inductive Hypothesis

Assume that 4 is a factor of 5* + 3. Therefore, 5 *+3 =47 for some integer r.

Inductive Step

(k+ 1)

We now show that Pk+1 istrue: 4 1s a factor of 5 +3

5-543
(4+1)-5"+3
4-5545"+3
4.5+ 4r
4(5 "+ r)
Conclusion
By induction P is true forall n = 1.



10) Let P be the statement 11" — 2" is divisible by 9

Anchor Step
P istrue: 11' - 2" is divisible by 9
Inductive Hypothesis

Assume that 11° - 2 is divisible by 9. Therefore, 11 - 2" = 9r for some integer r.
Inductive Step

We now show that P is true: 11(k+ o_ 2(k+ ) is divisible by 9
11-11F-2-2*
9-11% 4115+ 115 = 2% _2*
9-11° + 117 = 2% 4 11F - 2F
9-11"+ 97+ 9

o115+ r+7)
Conclusion
By induction P is true foralln = 1.



