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Induction - Exercises: Miscellaneous (12 pages; 31/7/25)

2+4+6+-4+2n>n?



2+44+6+-+2n>n?

Solution

Result to prove: 2 Y"_, r > n?

[Show that the result is true for n = 1]

Now assume that the result is true forn = k
sothat 2Yk_.r > k?

Then 2Y%t1r > k2 + 2(k + 1)
=(k+12+1>(k+1)*

[Standard wording]
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nrt> gn?’
Solution

[Show that the result is true for n = 1]

Now assume that the result is true forn = k
sothat Yk_ r? > §k3

Then LK r2 > ~k3 + (k + 1)

=2 (k+1)° =2 (3k? + 3k + 1) + (k + 1)
= 2 (k+1)% + 2 (=3k + 1+ 6k + 3)

_1 3,1

—§(k+ 1) +5(3k+4)

> (k+1)3

[Standard wording]
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Solution

[Show that the result is true for n = 1]

Now assume that the result is true forn = k
so that ik‘* <Yk  r3<k*
Then LKt r3 > —k* + (k +1)3
=~ (ke + D% — 7 (4k3 + 6k2 + 4k + 1) + (k + 1)3
=i(k+1)4—%(6k2 + 4k +1) +3k% + 3k + 1
= Z(k+1D*+2kZ+ 2k +-

4 2 4
>~ (k+1)* (ask > 0)
Also, Y k4193 < k* + (k + 1)3
= (k+1)* — 4k’ — 6k* —4k — 1+ (k + 1)°
=(k+1D*—4k®—6k* -4k —1+k3+3k*+3k+1
= (k+1)*—3k3—3k2—k
< (k+1)* (ask > 0)

< (k+1)?*

[Standard wording]
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The sum of the interior angles of a convex n-sided polygon is

180(n — 2)

Solution

When n = 3 (the smallest possible value), the result is true, as the
interior angles of a triangle add up to 180°.

Now assume that the result is true for n = k, so that the total of
the interior angles is 180(k — 2).

The diagram shows the case k = 5, but applies more generally.

By adding another triangle, n has increased by 1, and the total of
the interior angles has increased by 180.

Thus the total for k + 1 sidesis 180(k —2) + 180 = 180(k — 1)
= 180([k + 1] — 2)

[Standard wording, but starting at n = 3]
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IfAz(1 5

), then A" = (1 —2n —4n )

n 1+ 2n



IfA = (_11 _34), then A" = (1 —nZn 1_+4gn)

Solution
[Show that the result is true for n = 1]

Now assume that the resultis true forn = k

1-2k —4k )

sothatAk=( ) 1+ 2k

Target is: A¥*1 = (_11 -I_- fk _34_|If ;k4)

=0 T

(T1*2k= 4k 4k 4 -8k
1-2k+3k —4k+3+6k
_(TL-2k ek 4y

k+1  3+2k

[Standard wording]
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1-2)(1-=2)(1-=)..(1-2)=22 forn > 2 .
(-2 (-2)0-5)-0-5) =5

Solution
[Show that the result is true for n = 2]

Now assume that the resultis true forn = k

ota (1-2) (1-2) (1) - (1-2) = 5
targes (1) (1-2) (1~ 2) (1~ ) =52
s = (2) (1~ ) = () (4222)

- () () - 22

[Standard wording, but starting at n = 2]
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