SATPREP Name

Assignment Mathmatical Induction (Series) Date

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

1) 6+11+16+...+5n+1=M

2) 0454104 a5y 5 5n=5)

3) 4+7+10+---+3n+1=M

25n(4n? - 1)

4) 25+225+625+--- +(10n = 5)° = 3

. 3232}’1_1
5) 94814729+ - +3° =g
371

6) 5+23+53+--+6n"—1=n(2n+3)

7)Y 1+25+625+---+5

8) 35+ 161 +371 + - +42n° =7 =Tn*(2n + 3)

9) 10 +46 + 106 + -+ + 12n° = 2 = 2n°(2n + 3)

10) 20+ 92 + 212 + --- + 24n” — 4 = 4n*(2n + 3)



Answers to Assignment Mathmatical Induction (Series)

1) Let P be the statement 6 + 11 + 16 + --- + Sn + 1 =M
Anchor Step
P istruesince5+1=5+7
Inductive Hypothesis
Assume that P is true: 6 + 11+ 16 + --- + 5k + 1 =@
Inductive Step
We now show that P, is true:
6+11+16+---+5k+1+5(k+ 1)+1=@+5(1€+ 1)+1
M +5k+5+1

5k> + Tk , 10k+12
2 2
5k + 17k + 12
2
Sk>+ 10k +5+ Tk +7
2
S(k2 + 2k + 1) + 7(k+ 1)
2
S(k + 1)2 + 7(k + 1)
2
(k+1)5(k+1)+7)
2

Conclusion
By induction P is true foralln = 1.



2) Let P be the statement 0 +5 + 10 + --- +5n_5=M

Anchor Step
) ) 5-5
P1 istrue since 5 -5 = T
Inductive Hypothesis
Assume thath istrue:5+ 10+ --- +5k-5= @
Inductive Step
We now show that Pk+1 is true:
5+10+ - +5k=5+5(k+ 1)—5=M +5(k+1)-5
2
2
Sk =Sk +5k+5-5
5k - 5k , 10k
2 2
5k* + 5k
2
5k* + 10k +5 -5k -5
2
S(k+2k+1) =5k + 1)
2
5(k+1)*=5(k+1)
2
(k+1)5(k+1)-5)
2

Conclusion
By induction P is true foralln = 1.



3) Let P be the statement4 +7 + 10+ --- +3n+ 1=

Anchor Step
3+5

P1 istruesince 3+ 1 =

Inductive Hypothesis

n(3n + 5)

K3k +5)

Assumethathistrue:4+7+10+ e+ 3k+ 1 =T

Inductive Step
We now show that Pk+1 is true:

4+7+10+ - +3k+1+3k+1)+1=

Conclusion
By induction P is true foralln = 1.

—k(3k2+ 5) +3(k+1)+1

2
—3k +5k+3k+3+1

3k + Sk L 6k+8
2 2

3k + 11k + 8
2

3%+ 6k+3+5k+5
2

3k +2k+1) +5(k+ 1)

2
3(k+1)*+5(k+1)
2
(k + 1)(3(k + 1) + 5)
2




25nl4n” - 1
4) Let P be the statement 25 + 225 + 625 + -+ + (101 - 5)° = 25nlan ~1)

Anchor Step ’

P is true since (10 - 5)2 = M

Inductive Hypothesis

Assume that P_is true: 25 + 225 + 625 + -+ + (10k - 5)* = w

Inductive Step
We now show that Pk+ . 1S true:

_25H4k* - 1) N

25 +225+625+--- + (10k=5)% + (10(k + 1) - 5)° 10(k + 1) - 5)°

2
—25k(4k — 1) + (10k + 5)2

1008 - 25k 3(1004> + 100k + 25)
3 3
100k° - 25k . 300k” + 300k + 75
3 3
100k> + 300k” + 275k + 75
3
25(4k* + 1262 + 12k + 4=k = 1)
3
25(4(k% + 367 + 3k + 1) = (k + 1))
3
254k +1)° = (k+1))
3
25(k + 1)(4(k +1)* = 1)
3

Conclusion
By induction P is true forall n = 1.



5) Let P be the statement 9 + 81 + 729 + --- +

Anchor Step

332~ 1)
32-1

Inductive Hypothesis

. . 2
P1 1S true since 3 =

Assume that Pk istrue: 9 + 81 + 729 + -+ +

Inductive Step
We now show that Pk+ . is true:

94814729+ +3% 43+ 1) 2

Conclusion

By induction P is true forall n = 1.
6) Let P be the statement 5 + 23 + 53 +

Anchor Step

P istrue since 6 - 17 -1 =172+ 3)

Inductive Hypothesis

Assume that P, istrue: 5+ 23 +53 +

Inductive Step

We now show that P__ is true:

5+23+53+---+6k2—1+6(k+

Conclusion
By induction P is true foralln = 1.

w3737 -1)
37 -1

3

8
3% -1) |

8
3%(3%_ 1) . 3%.3%32_1)

8
32(32k 14 32k+2 B 32k)

8
9(32(k+1) : 1)
8

| =n2(2n+3)

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

1)°-1=k(2k+3) +6(k+1)* -1
2%+ 3K+ 6k + 2k +1) -1
26 +3K° + 6k>+ 12k + 6 - 1
2k + k% + 12k +5
2k + 6k + 6k + 2 + 3k” + 6k + 3
20+ 3%+ 3k + 1) +3(2 + 2% + 1)
2k +1)° +3(k+1)*
(k+1)2(k+1) +3)



7) Let P be the statement 1 + 25 + 625 + -+ +

Anchor Step
. 57-1
P1 is true since 5° % = -
5°-1

Inductive Hypothesis

Assume that Pk istrue: 1 +25+ 625+ --- +

Inductive Step

We now show that Pk+ . is true:

1+25+625+--- +

Conclusion
By induction P is true forall n = 1.

8) Let P be the statement 35 + 161 + 371 + -+

Anchor Step
P1 is true since 42 - 1= 7=7- 12(2 + 3)
Inductive Hypothesis

Assume that Pk is true: 35 + 161 + 371 + ---

Inductive Step
We now show that P

35+161+371 + ---

18 true:

Conclusion
By induction P is true foralln = 1.

52k—2 + 52(k+1)-2

+ 42k =7+ 82k +1)* = 7=7K 2k + 3) + 42(k + 1)* -

52n—2=

2k-2
5 =

5% _1q

52(k+1)—2

2k+2-2
+5

50(52k _ 1) , 2k 50(52 _ 1)
24 24
So(szk _ 1452 52k)
24
52(k+ 1) -1

24

+42n% =7 =Tn*(2n + 3)

+42k° -7 =7k (2k + 3)

7
146° + 21 + 42(k% + 2k + 1) = 7

14K + 21K7 + 42k” + 84k + 42 - 7
14k> + 63k” + 84k + 35

72k + 6k + 6k + 2 + 3k> + 6k + 3)
7006 + 362 + 3k +1) + 3(k% + 2% + 1))
7020k + 1) + 3(k + 1))

7k + 1)k + 1) + 3)



9) Let P be the statement 10 + 46 + 106 + ---

Anchor Step
P is true since 12-1° - 2=2-1%(2 + 3)
Inductive Hypothesis

Assume that Pk is true: 10 + 46 + 106 + ---

Inductive Step
We now show that P

10 + 46 + 106 + ---

18 true:

Conclusion
By induction P is true forall n = 1.

10) Let P be the statement 20 + 92 + 212 + ---

Anchor Step
P1 is true since 24 - 1> =4 =4 - 12(2 + 3)
Inductive Hypothesis

Assume that Pk 1s true: 20 + 92 + 212 + ---

Inductive Step
We now show that P

20492 +212 + ---

1S true:

Conclusion
By induction P is true forall n = 1.

+ 120 -2 =2n"(2n +3)

+12k% =2 = 2k (2k + 3)

+ 1265 -2+ 12(k+1)*-2=22k +3) + 12k + 1)* =2

43+ 6k + 120 + 2k + 1) -

4k + 6k> + 12k° + 24k + 12 - 2

4k + 18k + 24k + 10

22k + 6k + 6k + 2 + 3k + 6k + 3)
220 + 32 + 3k + 1) + 3(K> + 2k + 1))
220k + 1) +3(k + 1))

20k +1)2(k + 1) +3)

+24n° =4 =4n*(2n + 3)

+ 24k — 4 = 4k*(2k + 3)

+ 24k -4+ 24k +1)* -4 =42k + 3) + 24(k + 1) - 4

8k + 1267 + 24(k> + 2k +1) -

8k> + 12k + 24k” + 48k + 24 — 4

8k” + 36k + 48k + 20

4021 + 6k% + 6k + 2 + 3k> + 6k + 3)
420K + 387 + 3k + 1) + 3(2 + 2k + 1))
42k +1) +3(k+1)?)

4k + 1)%(2(k + 1) + 3)



