
StatementsStatements
Equation / identityEquation / identity

Particular values vs all allowed values; ≡ denotesParticular values vs all allowed values; ≡ denotes
identityidentity

Equivalent formsEquivalent forms
Expand, collect or factorise; 3(x+2)−x ≡ 2(x+3)Expand, collect or factorise; 3(x+2)−x ≡ 2(x+3)

CounterexampleCounterexample

DisproveDisprove
One failure defeats a universal claim: 2 is evenOne failure defeats a universal claim: 2 is even

primeprime
EvidenceEvidence

Looks and a few examples cannot prove every caseLooks and a few examples cannot prove every case

Real valuesReal values
Higher: x=1/2 disproves x² always greater than xHigher: x=1/2 disproves x² always greater than x

Represent / parityRepresent / parity

IntegersIntegers
Consecutive: n,n+1,n+2; even 2n; odd 2n+1Consecutive: n,n+1,n+2; even 2n; odd 2n+1

Odd sumOdd sum
Higher: Two odds → 2(m+n+1); bracket isHigher: Two odds → 2(m+n+1); bracket is
integerinteger
SquaresSquares
Higher: (n+1)²−n² = 2n+1, always oddHigher: (n+1)²−n² = 2n+1, always odd

DivisibilityDivisibility

ProveProve
Higher: Express as divisor × integer; defineHigher: Express as divisor × integer; define
domaindomain
ExamplesExamples
Higher: Three consecutive sum 3(n+1); oddHigher: Three consecutive sum 3(n+1); odd
square remainder 1 mod 4square remainder 1 mod 4
ValidityValidity
Higher: Do not impose special x or use invalidHigher: Do not impose special x or use invalid
operationsoperations
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1. Represent / parity → Divisibility: Representation turns general claims into algebra1. Represent / parity → Divisibility: Representation turns general claims into algebra

22

22

2. Counterexample → Statements: A counterexample disproves a universal statement2. Counterexample → Statements: A counterexample disproves a universal statement
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Algebraic argumentsAlgebraic arguments

and proofand proof
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