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Q1.

Q2.

Exercise Sheet One

Review of mathematical induction Consider the Newton-Raphson sequence for
V/2 given in lectures, which is,

1
£C1:2, $n+1:$_n+_
2 Tn

Show, using the method of mathematical induction, that
(a) z,>0 (b) 2, > V2, () xp—2Xpt1 >0

for all n. In proving (b) you will need (a), and in proving (c) you will need both
(a) and (b). Thus, you have shown that

\/5 < ZTppr < Ty

Does this, by itself, prove that z,, — +/2 as n — oo?

Hint for (b): factor

1
SIS
2 T
Review of absolute value Recall the definition of absolute value: |z| = z if
xz >0, and |z| = —z if x < 0. Graph

() y=|z/2+1] (ii)y=|2?/2—1] (iii)y =22+ 1]+ |22 — 1]
Recall the triangle inequality,
la[ —[b]] < |a+b] < |a| + |b]

which is valid for all real numbers a and b. Show, by drawing three graphs in the
same plot,

lz+2|—jz=2[| <|(z+2)+ (z —=2)| < |z + 2| + |z — 2|

for all z.



Q3. Review of inequalities Recall

1 1
0<a<b—-> -
a b

Example calculation: First note that

nd+5m—3 < nd+57n alln
< 2n? allm > 7

and also
nd—19n+7 > n*—19n alln

> n3/2 alln > 6

Also, both expressions are positive for n > 1. Hence

n3+57n —3 ons
_— < — =2 ln>7
n3—19n+7‘ ns anmn

Using the above as a template, fill in the missing information

(i)

2n3 — 5n

— | <?
5nt 49
(ii)
‘ n+95 ‘ <
an? —n+2|
Find ¢ > 0 and N € N such that
5n* + 19 S
| >cn
n® 4+ 91n + 35
forn > N.
!
Q4. Review of the binomial theorem Let (:‘) denote the binomial coefficient T e ik
rl(n —r)!

(i) Show that (f) + (Tfl) = ("jl)
(ii) Use (a+ b)"(a+b) = (a+ b)"** and mathematical induction to show that

wrop =3 (B

50

r=0
(iv) Show that if y > 0 then both

(iii) Show that

(14+y)">ny  and (1+y)" >

(v) Show that



