OTHER INDUCTION QUESTIONS

Use mathematical induction to prove the following results.

1 n° = 11n+ 30 >0 for all integers n > 6. 2 n’>-5n+ 14 for all integers n > 2.
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OTHER INDUCTION QUESTIONS

8 (a) Prove that Iix(x" ) =nx""" for any positive integer n by:
(

(i) first proving S(1) that %(x) =1

ii) then writing x" "' = x x X" and using the product rule to prove that S(k + 1) is true.
£ g the p p

(b) Summarise your results to give the proof of the result by induction.
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OTHER INDUCTION QUESTIONS

14 Prove that —‘i—‘i?;(x" ) = n! for integral n, n 2 0.
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OTHER INDUCTION QUESTIONS

15 The binomial theorem states that if n is an integer, n 2 1, then (x +a)" = Z "C,x"a""". Use mathematical
induction to prove this result. r=0
n !
Cp= n! S [, forn=t (xta) = x+a

(n-r)! r! uhercas Z"j '(,r x" ol 'C,O,?:"a +'C‘L'0L°
r=9°o _ & + Lm tm,l

SEP—ZL' “&OM\‘F;J Cana o‘L&V\:Q ec\nay
-r

& R
® . (9(,-(’0.,)&: %.'o C/v- oc

A (c)L w=ft. 8 ¢ por R v v
R+ & 5 C. L +02 CoX &
(iL-l—a,) = (7C+0‘*2 (z‘+&3+l—ax; r:.O_g- f - Q-H-\r:o
_ a2 C
T v =0 = r-:g._ /] r o R-v+l
B R+) Q‘Cr If O“ﬁ, r+l j-%___a Cr I
- - r=|\ - =
k ’ R-r+l
b o p R4 - i +
- = Co Lo+ = lcm Cr] x%; a) Rtk
’ \ 401
a +C}xﬁ“*
_— = +4:TtCM r - xﬂu
3 R R . R
But C,=2- '
u Cr_( r (f l)' (R—("*'))! r! [Q—-r)‘
kL 4 ﬁ{-’ 1
) (R -r] rl(k-r).
(&J E v ol [ern)-r] R+ -]
T w rl[(Ren)-r] ! (k) -]
CSO C/’-_\ + r '_E Cr Rt - +1
YOS S P L
- T r=l
R+ R T i s )@\ R+
. = X O-
r=0 Cr " Section 5 - Page 4 of 6

Skp 3. ¢ oo n=\. Ths B+ i twe faﬁ
aalie Kﬂzm by mw@/f&m @ng% ~ |




OTHER INDUCTION QUESTIONS

17 Prove that the number of diagonals of a convex polygon with n vertices is =———= "(" 3 forn>a.
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OTHER INDUCTION QUESTIONS

23 (a) Write the binomial expansion of (k + 1)’ where p is a positive integer.
(b) If p is a prime number, identify which of the terms in the expansion do not have a factor of p.
(c) Prove by induction on n that if # is a positive integer and p is a prime number, then n” - nisa

multiple of p.
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