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1.4.1Proof

Language of Proof
Whatis proof?

Proofis aseries oflogical steps whichshow aresultis true forall specified numbers

= ‘Seeing’thataresultworks forafew numbersis notenoughto show thatitwillwork forall
numbers

Proofallows us to show (usually algebraically) that the result willwork forall values
= Youmustbe familiarwith the notationand language of proof

= |HS and RHS are standard abbreviations forleft-hand side and right-hand side
= Integers are used frequentlyin the language of proof
» ThesetofintegersisdenotedbyZ

= Thesetofpositiveintegersis denoted byZ +
Howdo we prove astatementis true forall values?

Most of the time youwillneed to use algebrato show that the left-hand side (LHS) is the same as
theright-hand side (RHS)

= Youmustnot move terms fromone side to the other

= Start withone side (usually the LHS) and manipulate it to show thatitis the same as the other
= Amathematicalidentity is astatementthatis true forallvalues of x(or@intrigonometry)

= The symbol = isused to identifyanidentity

= |fyousee this symbolthenyoucanuse proof methods to showitis true
= Youcancomplete yourproof bystatingthat RHS =LHS orwriting QED

O ExamTip

= Youwillneed to showeachstepofyourproofclearlyand set outyourmethod inalogical
mannerinthe exam

= Becarefulnotto skipsteps
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@ Worked example

Provethat 2x —2)(x—3) +2(x—1)=2(x-2)(x - 1).

Work with LHS fiest:

EXPcmo\ brockets:
(Fou_

LHS : (23:—%3)4,@)

2x? - b —-2x +6 +2x -2
33M9U-F-$, toke coare with negakives:
2x? - b + 4
Foctorise the 2:
2 (oc* - 32 +2)
Foctorise  remaininey quadvatic

2 (oc-2)x=-1) = RHS os reguired.

(2=-2)(2x-3) + 2(e-1) = 2(x-2)(-1)
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Proof by Deduction
Whatisproof bydeduction?

= Amathematicaland logical argument that shows thataresultis true

Howdo wedo proofbydeduction?

= Aproofbydeductionquestionwillofteninvolve showingthat aresultis true forallintegers,
consecutive integers orevenorodd numbers

= Youcanbeginbylettinganintegerbe n
= Useconventions foreven(2n)and odd (2n- 1)) numbers

= Youwillneed to be familiarwithsets of numbers (N, Z, Q, [R)
» N -thesetofnaturalnumbers
= [/ -thesetofintegers
u Q -the setof quotients (rationalnumbers)

s R -thesetofrealnumbers

O ExamTip

= Trytheresultyouare provingwith afew differentvalues

= Useasequenceofthem(egl, 2,3)

= Trydifferenttypes of numbers (positive, negative,zero)
= This mayhelpyousee apatternand spotwhatis goingon
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@ Worked example

Prove that the sumofanytwo consecutive odd numbers is always even.

Let 2n -1 be ot 0dd number
f

must e even

Let two consecukive odd Cn&:ege_rs be.:

Gl ’Qm-rrl\ next odd number

Then their sum is:

2 -1 + 2n+ | E &
=2 (2n)
Av\:s mulkiple of 2 wust be even.
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