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The property of triangle rigidity gives you a shortcut for proving two triangles congruent. It states that if the side lengths of a triangle are given, the triangle can have only one shape.
[image: ]
Remember! Adjacent triangles share a side, so you can apply the Reflexive Property to get a pair of congruent parts.
	Use SSS to explain why ∆ABC  ∆DBC		
It is given that AC  DC and that AB  DB.                                                                                                                     By the Reflexive Property of Congruence, BC  BC.                                                                                                    Therefore ∆ABC  ∆DBC by SSS.                   
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An included angle is an angle formed by two adjacent sides of a polygon. A is the included angle between sides AB and AC.					
[image: ]

Careful! The letters SAS are written in that order because the congruent angles must be between the congruent corresponding sides.
	Use SAS to explain why ∆XYZ  ∆VWZ.

It is given that XZ  VZ and that YZ  WZ.  
By the Vertical s Theorem. XZY  VZW.  Therefore ∆XYZ  ∆VWZ by SAS.
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4.5 ASA, AAS, AND HL
An included side is the common side of two consecutive angles in a polygon.  The following postulate uses the idea of an included side. 
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	Determine if you can use ASA to prove the triangles congruent. Explain. 
Two congruent angle pairs are given, but the included sides are not given as congruent. Therefore ASA cannot be used to prove the triangles congruent
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	Determine if you can use the HL Congruence Theorem to prove ABC  DCB.  If not, tell what else you need to know. 

Yes; it is given that AC  DB.  
BC  CB by the Reflexive Property of Congruence.
Since ABC and DCB are right angles, ABC and DCB are right triangles.
 ABC  DCB by HL.    
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4.6 Congruent Parts of Congruent Triangles are Congruent (CPCTC)
		
CPCTC is an abbreviation for the phrase “Corresponding Parts of Congruent Triangles are Congruent.”  It can be used as a justification in a proof after you have proven two triangles congruent.
	Proving Corresponding Parts Congruent
Given: YW bisects XZ, XY  YZ.       
Prove: XYW  ZYW       

It is given that YW bisects XZ.
XW  WZ by definition of a bisector.
YW YW by the Reflexive Property of Congruence.
XY  YZ is given
 YXW  YZW by SSS.
XYW  ZYW  by CPCTC
	Z







4.7 INTRODUCTION TO COORDINATE PROOF
A coordinate proof is a style of proof that uses coordinate geometry and algebra. The first step of a coordinate proof is to position the given figure in the plane. You can use any position, but some strategies can make the steps of the proof simpler.
[image: ]

	Position a square with a side length of 6 units in the coordinate plane.
You can put one corner of the square at the origin. 
[image: L47EX1]


	Position a right triangle with leg lengths of 2 and 4 units in the coordinate plane. (Hint: Use the origin as the vertex of the right angle.)
[image: ]


Once the figure is placed in the coordinate plane, you can use slope, the coordinates of the vertices, the Distance Formula, or the Midpoint Formula to prove statements about the figure.


4.8 EQUILATERAL AND ISOSCELES TRIANGLES


Recall that an isosceles triangle has at least two congruent sides are called the legs sides. The congruent. The vertex angle is the angle formed by the legs. The side opposite the vertex angle is called the base, and the base angles are the two angles that have the base as a side. 
3 is the vertex angle.
1 and 2 are the base angles.             [image: ]
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PROOF Angle-Angle-Side Congruence

Given: /G = /K, /] = /M, H] = LM
Prove: AGHJ = AKLM

Proof:

1. £G = /K, £] = 1M 1. Given
2. /ZH= /L 2. Third £ Thm.

3. Hi = IM 3. Given
4, NGHJ = AKLM 4. ASA Steps 1, 3, and 2
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Strategies for Positioning Figures in the Coordinate Plane

e Use the origin as a vertex, keeping the figure in Quadrant I.
e Center the figure at the origin.

e Center a side of the figure at the origin.

e Use one or both axes as sides of the figure.
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Corollary 4-8-4

Equiangular Triangle

COROLLARY | HYPOTHESIS | CONCLUSION

D

If a triangle is equiangular, then it is
equilateral. DE=DF=EF
(equiangular A — equilateral A)
E F
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POSTULATE HYPOTHESIS CONCLUSION
If three sides of one A D
triangle are congruent 4cm
to three sides of 4cm 7em 6cm F AABC = AFDE
another triangle, then
the triangles B Gam G 7 cm

are congruent. E
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POSTULATE HYPOTHESIS CONCLUSION
If two sides and the included A D
angle of one triangle are E
congruent to two sides C AABC = AEFD
and the included angle of
another triangle, then the 5 ¥

triangles are congruent.
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