Geometry 		5.5   INDIRECT Proofs		Name_____________________per_____
[image: ]Objective:  To use indirect reasoning to write proofs.  (proofs by contradiction)






You use Indirect Reasoning in order to complete the above puzzle.  INDIRECT REASONING is when you eliminate possibilities because you know they cannot be true, then choose the one option as the true statement or answer because it is the only one left that you could not prove to be false.
	*this works because there is NO overlap in the possible answers.  In other words, for each box, for example, it is either  ‘4’ or ‘not 4’ …there is no way for it to be BOTH ‘4’ and ‘not 4’.  Therefore, once you eliminate all of the numbers that are ‘not 4’, then you can be sure that the answer for that box must be ‘4’.
	Practice finding the ‘negation’ of a statement..	
	Statement
	Negation 
 (the opposite of the statement)

	4
	Not 4

	Congruent
	Not congruent

	x > 7
	
x 7

	<ABC is acute
	(HINT: don’t say ‘not acute’)

	y is negative
	

	
ab
	

	<C is not obtuse or acute 
	


   In all of these examples, is it possible for the ‘STATEMENT’ and its ‘NEGATION’ to BOTH be TRUE???   NO	
[image: ]We can use INDIRECT Reasoning to write a new type of proof…  Indirect Proofs are written in paragraph form.

											   assume the negation is true
· Eliminate your assumption as a possibility because it contradicts a true known fact
· Therefore since the negation is FALSE, the original statement must be TRUE!
[image: ][image: ]









[image: ]
Example#2:
Given: A and B are not complementary.
Prove: C is not a right angle.
Step 1: Assume thatC is a right angle.
Step 2: If C is a right angle, then by the Triangle Angle-Sum Theorem, mA + mB + 90 = 180. So mA + mB = 90. Therefore, A and B are complementary. But A and B are not complementary.
Step 3: Therefore, C is not a right angle.
[image: ]			
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Key Concept Writing an Indirect Proof
State as a temporary assumption the opposite (negation) of what you want
toprove.
Show that this temporary assumption leads to a contradiction.

Conclude that the temporary assumption must be false and that what you
want to prove must be true.
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- Problem 3 W/

Given: AABC is scalene.

g an Indirect Proof

Prove: /A, 2B, and £C all have different measures.

Assume temporarily the
opposite of what you want
to prove.

Show that this assumption
leads to a contradiction.

Conclude that the
temporary assumption must
be false and that what you

want to prove must be true.

Assume temporarily that two angles of
AABC have the same measure. Assume
that m£A = m4B.

By the Converse of the Isosceles Triangle
Theorem, the sides opposite ZA and £B
are congruent. This contradicts the given
information that AABC is scalene.

The assumption that two angles of AABC
have the same measure must be false.
Therefore, ZA, £B, and £C all have
different measures.

s Got If? 3. Given: 7(x + y) = 70 and x # 4.

Prove: y # 6
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How do you know
that two statements
contradict each
other?

Astatement contradicts
another statement fitis
impossible for both to be
true at the same time.

To write an indirect proof, you have to be able to identify a contradiction.

@Eﬂm Identifying Contradictions

Which two statements contradict each other?

I.FG| KL II. FG =KL I. FG L KL

Segments can be parallel and congruent. Statements I and I do not contradict
each other.

Segments can be congruent and perpendicular. Statements 11 and I1I do not
contradict each other.

Parallel segments do notintersect, so they cannot be perpendicular.
Statements I and I11 contradict each other.

€] s Got I? 2. a. Which two statements contradict each other?

1. AXYZ is acute.
Il AXYZ is scalene.
Wl AXYZ is equiangular.
b. Reasoning Statements I and Il below contradict each other.
Statement IITis the negation of Statement I. Are
Statements Il and 1l equivalent? Explain your reasoning.
1. AABC is scalene.
Il. AABC is equilateral.
Wl AABC is not scalene.
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s Got If? 3. Given: 7(x + y) = 70 and x # 4.
Prove: y # 6
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The goal of this game is to fill in the empty squares with numbers.
The numbers 1, 2, 3, and 4 must appear once in each row and once in
each column. Copy and complete the games on a piece of paper.

Game A Game B
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