Math 1312 1.7 Formal Proofs

Review questions: (try these before class)

A\ /4

1. Find “x"” and the measures of 1 and 2.

ms1 =7x-2 Mo = w2 2 X2
m/2 =X + 34 ?X"L = >+ 3Y
Fx=X = 24+ 2_ me | = F(6)
6% 2 24

2. WY bisects ~XWZ. Find “x’ and m~YWZ and m~/XWY.
m~/YWZ = 9x - 10

MXWY = 2x + 39 W
mlYwyr = m JXW?Z ’

w

Ax-10 = 2% +39 m YW= 1o
< =49 =6%770
t N <2
K -_—

3. Find the measure of £2. ?,M
m£1 =35° sz// 5\‘

m«£6 = 52°

NARa m2c W 26 =150°

6o - 2C-<2 =93

mLlL =
4, ms1=110° 60/
M5 = 55° “OAZ:@ lksﬁ 7
m<9 = 60° 1900 TRONSY

Lo

MU tml G +mLE =1%o

—

x=_=%
mz1=__ 46
ms2=__5%0
-2 = 1.;2..\1_ ‘_'Lfb
X = *
msYWZ = _$3°

msXWY = &63°

m( x W
= 2(7) + 29
. u43 %63

ms2=_9 31’

mz2 =
ms3 =
mz4 =

mz6 =
m«sZ7 =
m«8=
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5. ZCGF is aright angle, m Z DGE = 30° and m £ CGD = m £Z EGF = m £ AGB. Find:

o = 9D
A AGB= 20 4 Ao
ml G - C D Q‘Jl 1-'1)': aD
C. mZCGD= %" EY 2 =3
B - 0
D. mZEGF=_ 30’ 9o-72 |X/30
E. mZDGF= é0° < x " .
] -'q G F
F. mZBGE= 1)y

Write the hypothesis and the conclusion for the following conditional
statements. (try on your own) Q

f —
1. Iftwo supplementaryglgles are adjacent, then they are called a Linear Pair.
—_— J

Hypothesis: 2 ¢ wpp L& a~xe qAJS

Conclusion: A4, ey ave Wneae poy~

2. If two angles are complementary, then they add up to 90°.

Hypothesis:
Conclusion:

3. If an angle has a measure less than 90°, then it is called an acute angle.

Hypothesis:

Conclusion:

The Basic Steps When Writing a Proof:

1. Look at the “given” information - mark the figure with this information.

2. Look at the figure - is there any information you can pull from the figure. (ie: vertical angles,
supplementary angles, complementary angles, etc.). This step is important because sometimes our
proof statements are right off the figure and not from the “given”.

3. Now think about the steps you need to go through to get from the GIVEN statement to the
PROVE statement.
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MAKE SURE YOU UNDERSTAND THE FOLLOWING CHART

Reflexive Property

a=a4d

Symmetric Property

If a=b, then b=a

Transitive Property

If a=b and b=c, then a=c

Addition Property

If a=b and c=d, then a+c = b+d

Subtraction Property

If a=b and c=d, then a-c = b-d

Multiplication Property

If a=b and c=d, then ac=bd

Division Property

If a=b and c=0, then 2 =%

Substitution Property

If a=b, then a and b may be substituted for each other in any
equation or inequality.

Commutative Property

a+b=b+a ab=>ba

Associative Property

a+(b+c)=(a+b)+c albc) = (ab)c

Distributive Property

alb+c)=ab +ac

Property Segments Angles
Reflexive PQ = PQ m/Z1=ms1
Symmetric AB = CD then CD = AB m/A = m/B, then m/B = m/A
Transitive GH =JKand JK = LM, thenGH =M | m/1 =ms2and m/2 = m/3, then m/1 = m/3

Determine the appropriate Algebra Property for the following problems. Try These

1.

2.

If 2(5x + 3) = 16, then 10x + 6 = 16. i &+ bw Tve_

If z-5 =25, then z = 30.

mzZ1 =m«s1

NN TRRAN

Qe ?(\Q?n' 3

If AB=BD and BD=BC, then AB=BC.  T(—gta v &\ v

Iféx =24, thenx =4  TH1y Sy 0N

™=

Essential Parts of the Formal Proof of a Theorem

Statement : States the theorem to be proved
Drawing: Represents the hypothesis of the theorem.

3. Given: Describes the drawing according to the information found in the
hypothesis of the theorem.
4. Prove: Describes the drawing according to the claim made in the conclusion of the

theorem.

5. Proof: Orders a list of claims (Statements) and the justification (Reasons), beginning
with the given and ending with the Prove, there must be a logical flow in the Proof.

OK, now wait for me and we will cover the rest in class
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Definition 1:
The converse of a statement “If P, then Q” is “If Q, then P.”

That is, the converse of the given statement interchanges the hypothesis and conclusion.
The words “if” and “then” do not move.

Example 1:
Theorem 1.6.1: If W_@Mu then they meet to form right angles.
e
& Q
CM\\{ oS €
'\\V
Theorem 1.7.1: If two lines meet to form right angles, then these lines are perpendicular.
- ¢
b~ L
Example 2:

Write the convelgse of the statement: Q.
If a person Tives im Houston, then that person lives ih Texas.

T o pesion Uver vy Texag, Then  Hag P20 n Uvek in Housby

Theorem 1.7.2: If two angles are complementary to the same angle (or to congruent
angles), then these angles are congruent.

Suppoce Al &L wre  comA Yo L
m Ly kv L == 90

L2 o 20 =l 2

~2m (L3
mL> 2% 12
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Theorem 1.7.3: If two angles are supplementary to the same angle (or to congruent
angles), then these angles are congruent.

WMLV A wa s =12D CLALL ewpp o 2D
aLL X LB V3T
JLe 22

Theorem 1.7.4: Any two right angles are congruent.
mLL=90 mL2r=%90"°
N
LI L

Theorem 1.7.5: If the exterior sides of two acute adjacent angles form perpendicular
rays, then these angles are complementary.

Picture Proof:

wa L Lt [2 =%"

-
ey

Example 3:
a-the-figuic BA
In the figure
BA 1 BC. Ifitis known that m£1= 28°, use this theorem m to find the m£2.

A

MmLABC2 90° D
VA wil2 =90 1 )
28 + m(2=>70 .
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Theorem 1.7.6: If the exterior sides of two adjacent angles form a straight line, then
these angles are supplementary.

Example 4: md s tm LM =1%o
In the figure EG is a straight line. 3 4
E F G

a. Ifitis known that m«£3=128°, find m«4.
2% 4+ wm 2% =\ 0O
MLl = 1 208 - 2
b. If it known that mZ4 =49° | find m.Z3.

ML =2V -24F = 12 °

c. If it known that m£3=4xand mZ4 = x+ 20. Solve for x and find the measures of
angles 3 and 4.

U + A+20 =138 6

o

M = w(ny) = 2%
Sx=30 =180

wA LM = 32+20 = g—-g,"

> = 160
x = 160 _ 45°
= =32

Theorem 1.7.7: If two lines segments are congruent, then their midpoints separate these
into four congruent segments.

NS A % MB % O X N

Theorem 1.7.8: If two angles are congruent, then their bisectors separate these angles into four
congruent angles.

» 2 (%
Z>
S

Definition 2:

The negation of a statement makes claim opposite to the original statement. The negation is
usually done by using the word “not”.

S epp Y LDACYE FH% LHFG
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Definition 3:

The inverse of a conditional statement is formed by negating the hypothesis and negating the
conclusion of the original statement. In other words, the word "not" is added to both parts of the
sentence.

Definition 4:

The contrapositive of a conditional statement is formed by negating both the hypothesis and the
conclusion, and then interchanging the resulting negations. In other words, the contrapositive
negates and switches the parts of the sentence.

Conditional P->Q TP, Yheng

Negation ~ P Not+ 12

Converse Q- P I n, thenp

Inverse ~P — ~Q T&no P, Hrennp R

Contrapositive ~Q — ~P T viok &4y 4then metP
Fact:

If a conditional statement is true, its contrapositive is TRUE!

Example 5:
Write the converse,Pi'nverse and contrapositive for the following statements.

. N .
a. Ifapolygon is a square, then it has four sides.

Comnene < TR o p2\ygon o Lgadeg, Haen Yt pah:(_ feen ZOMETR

Taves e L o~ ploy gon ~|Qv\(ﬂr0\‘§.owu¢p_} xinen T+ doez vot Ruane Usidg
AR, Haem b is ot o Zgmave .
“hve' o\y- doeR (\S*' Qave kend ;
(oW rePos? hve! K-,?,m. P
b. Ifx>2, then x+0

K x=*D vet XEO
en A ) 2

Conn - . I‘g 1‘%03—1_‘/\
T b H AE2 Rmen A=0
Ty as0, A n& Lo
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The Law of Detachment
g P aen
dFP - Q 4 P—->Q
P

Q o+ &
0

1.7 Formal Proofs
The Law of Negative Inference.
T4 P, Yhen @

-.~P t\lo.{._f:)

Example 6: P
1D

If two angles are vertical angles, then they are congruent.
?—) £1 and_z 2 are not congruent. VR
Conclusion:

n P /I & L2 ave wat vert el cw\%leg

Indirect Proofs use the law of negative inference.
Example 7:

Given: ZABC isnotarightangle
Prove: Z1and /2 are not complementary

Th L c i wet a arqur Grgle A
thon 21 L L2 ase T Comple mamdary
Conkropbss re

Ty 4 Re2 owe Connp \ementar 5L
HAA LML w & V(W

2

¥
MLy €wl2 = 07 Caef O )

M)l Al = MilscC Cwlé addi fm PR J
owg KB = Q0% (ingidive)

L Lwm e W KT e (e
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Example 8:

mwen: sl = w2
FProwve: mo8X0 = mes FAR

“tatements Eeasons
1 mll=ms2 Qiven
2. ml+mL3=ml2+m3 AL B yoop Y eqat
3
_ Y \
ML 1+ w3 = ml SO M‘b\c od Qs Nim pot nke
M2 +ms 3= ml PXR
4 m/SKQ = m/ PXR Tty hve



