EC119 Week 5

EC119 Mathematical Analysis 0242025

Assi| t 1: Sets, Numbers and Logic

This assignment covers the first fo stions of the module, In order to obtain full marks you must have a

good understanding of the Tollowing topics:

Set theory Venn diagrams, set operations, formal proof of set identities

Real numbers Rational and irratlonal numbers.

Proof and reasoning Proof by contradiction, proof by inducts

.

Functions Injoctive, surjective and bijective functions, composition, inverse functions

Yo are encouraged to complete online quiz | before attempting this asigament,

af exposition.
and ensure
fore marked oul
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The questions themsel
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The deadline for this assignment is: 2nm on Frld.'vy l Nuvnmtusr 2024 tweak 5). You should submit your
solutions via Tabula

1 Let A and B be arbiteary sets, and consider the following identity (the second minimisation law)
(AUBIN{AUB) = A

(a) Draw Venn diagrams to illustrate each side of this identity. [2 marks]

(b) Prove this identity, by showing that each side is a subset of the other. [4 marks]

o show that 5 is irrational:

abogue o >[ the lemma from the notes that an integer n ks even if and oaly if

e and prove

is even [3 marks]
{b) Use this lemma to prove by contradiction that 5 is irrational [3 marks] Al the comerse
3 Prove . that: then o must be
{“} [2 m;lrlu] miust be odd
(b) The nth derivative of f{z) = 2% [2 marks]
4 Suppose that A, B and © « 1
(a) Prove that the composite function T [2 marks) \ x . x n
.
(b) Show that (g=f) " = f~'ag—" [2 marks) . °

Lek §:X— Y be afunchion.

|nJ¢,chvz .(or oAl é‘/ Ihere exisys ok most one X E€X
\A{'hak Y= ,C(x)

for oM wyxeX, if flw)= f(x), ¥hen w=x.

Sn)g,oﬁve,: For ok 5ey, Mere eyists ak least one xeX
such thok (o:&(x,).

Bijeckive : Injeckive + Swrjechve

r ol yeY, there exishs exadly one xeX
%k@y@(z) Y on

Qi.Ax ; X —X
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: ) iyt X =X
iAx (X) =X ‘FO‘" xGX
X Y

Invertible: thert gyists -F"'-\/f.”’x such Yhak
flof=idy and fofzid,

Invervible if and only it bijeckive

X Y X Y X
B‘\) .

: : Y
In. Sur).
No¥ SM:,, Nok in).
LSRR, 0= P 5. £:R\1s} > R\1o3, 4= 2
Not in), £(2) = £(-2) Bij.

Not sur), no x € R, F(X)=-]

2.£:R->Ryo, flx)=x* 6. F:N—>7Z,

S\Lf:\. )_ %, x even
NO“’ ;!\5, -F(l) :‘F(,'l] ‘ g(x - {'(z_::!) zoda
3£ R\IESR, ()= lny. .
Iny. Not sur), no xeéfN, £(x)1=0
Not sury no xeR\ie}, (2107 ¢ N— Z,
. Roo == Roo, §lx)=3 f=93 TN e {2" .
L F: R0, f(xX)=% Xl={¢ * = <
B;j. >0 x .. {-(ﬁ;_"_) vodd l1-2x xX<€0
QIJ.
3. ‘;3 N — Nl
\ xX =\
Flxyz %y x>
Suj.

Nov ing, £00) =£(2)
Pove if £:X—Y is invertible, then £ is bijeckve.

Suppose f is invertible. Them, +here (s £7: Y =X such that
(o) ()= for all x€X ond ({o{.")(b\=n gor oll yeY.

|n)e,c\’Ne: ek ;(w\:;(x) for w,x€X,

o ~=lrerr A\ r=l Lrr ..\



Injechive: Lk f(w)=f(x) gor w,x€X.
2 £ (fw)) = £ (F L)
= (fep) W)= (g7 ) (x)
» W=x 5o { is injective.
Sunechive: Lek yeY. We wank 4o find x €X such thak y=g(x).
7Y =X s £ (eX. Lok x=g7'y).
£O) = FUET (YN = (£ (4) =y 50 f is surjective.



