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1 Laws of Equality

Reflexive Law of Eqguality

A=A

Svymmetric Law of Equality

lf A=BthenB=A

Transitive Law of Equality

fA=BandB=CthenA=C

Substitution Law

If A =B, then A may be replaced by B, and B by A, in
any equation or mathematical statement.
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2 Properties of Equality

Addition Property of Equality

If equal quantities are added to both sides of an equation, the
resulting quantities are still equal.
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Subtraction Property of Equality

If equal quantities are subtracted from both sides of an
equation, the resulting quantities are still equal.
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Multiplication Property Equality

If equal quantities are multiplied by both sides of an equation,
the resulting quantities are still equal.

A B

3A = 3B

Symmetric Law of Equality

If A=BthenB =A

Transitive Law of Equality

fA=BandB=CthenA=C
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3 Postulate: Line Segment Addition

If three points A, B, and C are on the same line and B is
between A and C, then:

AC = AB + BC
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Note: We can also say that B is an interior point of segment AC.
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4 Postulate: Angle Addition

If points A, B, and C define and angle, ZABC, and point D is in
the interior of ZABC:

m(£ABC) = m(£ABD) + m(£DBC)

Note: We can also say that D is an interior point of <ABC.
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5 Theorem: Addition of Equal Segments

Given line segments AC and DF, with interior points B and E.

If segments AB and DE have equal measure; and BC and EF have
equal measure then AC and DF have equal measure.

<€ ® . ° >
A B C
< . ® ® >
D E F
Proof
STATEMENT REASON
1. m(AB)=m(DE). Given.
2. m(BC)=m(EF). Given.
3. Point B is an interior point of AC . Given.
4. Point E is an interior point of DF . Given.
5. m(AB)+m(BC)=m(DE)+m(EF).  Addition property of equality.
6. m(AC)=m(AB)+m(BC). Segment addition postulate.
7. m(DF)=m(DE )+ m(EF). Segment addition postulate.
8. m(AC)=m(DF) Substitution.
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6 Theorem: Subtraction of Equal Segments

Given line segments AC and DF, with interior points B and E.

If segments AC and DF have equal measure; and BC and EF have
equal measure then AB and DE have equal measure.

< ® ® ° >
A B C
< ® . ° >
D E F
Proof
STATEMENT REASON
1. m(AB)=m(DE). Given.
2. m(BC)=m(EF). Given.
3. Point B is an interior point of AC . Given.
4. Point E is an interior point of DF . Given.
5. m(ﬁ) + m(B_) - m(ﬁ) + m(_F). Addition property of equality.
6. m( AC)=m(AB)+m(BC). Segment addition postulate.
7. m(DF)=m(DE )+ m(EF). Segment addition postulate.
8. m(AC)=m(DF) Substitution.
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7 Theorem: Addition of Equal Angles

Given ZABC and ZEFG, with interior points D and H.

If Z<ABD and ZEFH, have equal measure; and ZDBC and ZHFG
have equal measure then ZABC and ZEFG, have equal measure.

A E
D H
B C —> F Go—)
Proof
STATEMENT REASON
1. m(£LABD) = m(ZEFH). Given.
2. m(£DBC) = m(£HFG) Given.
3. Point D is an interior point of ZABC. Given.
4. Point H is an interior point of ZEFG. Given.
5. m(£ABD) + m(«£DBC) Addition property of equality.
= m(£LEFH) + m(£HFQG).
6. m(£LABC) = m(£ABD) + m(«£DBC). Angle addition postulate.
7. m(£LEFG) = m(£LEFH) + m(£LHFG). Angle addition postulate.
8. m(£LABD = m(ZEFQG). Substitution.
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8 Theorem: Subtraction of Equal Angles

Given ZABC and ZEFG, with interior points D and H.

If ZABC and ZEFG have equal measure, and ZDBC and ZHFG
have equal measure then ZABD and ZEFH have equal measure.

A E
D H
B C —> F Go—)
Proof
STATEMENT REASON
1. m(£ABC) = m(£ZEFQ). Given.
2. m(£DBC) = m(£HFG). Given.
3. Point D is an interior point of ZABC. Given.
4. Point H is an interior point of ZEFG. Given.
5. m(£ABC) - m(«£DBC) Addition property of equality.
= m(LEFG) - m(£HFQG).
m(£ABD) = m(£ABC) - m(«£DBC). Angle addition postulate.

. m(£LEFH) = m(ZEFG) - m(£HFG). Angle addition postulate.

8. m(£LABD) = m(ZEFH). Substitution.
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