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‘Types of proofs

This proof consists of a detailed paragraph explaining the
ntains steps and supporting justifications which prove

1mn pI'OOf - T 1 onsists of two columns, where the first

1S a numbered chronological lis _ of steps, called Statements, leading
onclusion. The second column contains the justifications,
o support each step in the proof.

1 Y . (Chart PI'OOf) = This proof format shows the structure of a

oof using boxes and connecting arrows. The appearance is like a detailed drawing of
e proof or perhaps a graphical organizer.




J’r:u' in Proofs

uctlve Proofs

aterials and manip
isual Materials

turing or cartoons)




SYPANENMENTS ABOUT CONGRUENT TRIANGLES

McDougal Postulate Postulate Theorem Postulate Theorem
Littlell
(Ron Larsen)

Big Ideas, LLS Theorem Theorem Theorem Theorem Theorem
(Ron Larsen) (proved) (proved) (proved) (proved) (proved)

HOLT Postulate Theorem Theorem

Theorem
(proof in footnote)

Pearson Postulate Postulate Theorem Postulate

Theorem
(proved)

Theorem
(proved)

Theorem
(proved)

Theorem
(proved)

Theorem
(proved)

Atanasian

Euclid Theorem Theorem Theorem Theorem

Seymur Theorem Theorem Theorem Theorem Theorem
(proved) (proved) (proved) (proved) (proved)

Michael Serra Conjecture Conjecture Conjecture Conjecture Conjecture
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w Postulate 4-1 Side-Side-Side (SSS) Postulate

Postulate H... Then...

If the three sides of one triangle AB = DE, BC = EF, AC = DF MABC = ADEF
are congruent to the three sides B E

of another triangle, then the two

triangles are congruent.

Postulate 4-2 Side-Angle-Side (SAS) Postulate

Postulate If... Then...
If two sides and the included AB =DE, /A= /D,AC = DF AARC = ADEF

angle of one triangle are

B E
congruent to two sides and
the included angle of another A
triangle, then the two triangles D
C F

are congruent.

Postulate 4-3 Angle-Side-Angle (ASA) Postulate

Postulate if... Then...

If two angles and the included /A= /D AC=DF,/C= /F AABC = ADEF
side of one triangle are B

congruent to two angles and E

the included side of another A

triangle, then the two triangles A C D e

are congruent.




Theorem 4-6 Hypotenuse-Leg (HL) Theorem

Theorem ... Then...

If the hypotenuse and a leg of APQR and AXYZ areright &, APQR = AXYZ
one right triangle are congruent PR = X7, and PQ = XV

to the hypotenuse and a leg of P

another right triangle, then the

triangles are congruent.

For a proof of Theoram 4-6, see the Reference section on page 653,

Theorem 4-6

Hypotenuse-Leg (HL) Theorem

If the hypotenuse and a leg of one right triangle are congruent
to the hypotenuse and a leg of another right triangle, then the
triangles are congruent. (p. 174)

Proof

Given: APOR and AXYZ
are right triangles,
with right angles
D and ¥. PR = X7
and PO = XY
APQR = AXYZ

On AXYZ, draw ZY.

z
Mark point 5 so that ¥S = QR. Then, APOR = AXYS by SAS.

Since comresponding parts of congruent triangles are congruent,
PR = X5. It is given that PR = XZ, so X5 = XZ by the Transitive
Property of Congruence. By the [sosceles Triangle Theorem,

LS5 = A7, 50 AXYS = AXYE by AAS. Therefore, APOR = AXYZ
by the Transitive Property of Congruence,




PROOF AS A SEQUENCE OF
ALGEBRAIC/TRIGONOMETRIC
CALCULATIONS

Prerequisites:
sine Theorem (Law of Cosines)

ine Theorem (Law of Sines)
nterior Angles Theorem



DEFINTTION OF CONGRUENCY

.I_ .I_ ..l-

JEFINITION:
or any given three elements, it is possible to find some unique
formulae for the other three elements, then all triangles with the same
given data are congruent.




SAS THEOREM

Given: sides b, c and the angle - A
Find: side a, angle - B, angle » C




SAS THEOREM contn)

sin(A) — sin(B)
msZA+m/sB4+msC =1

Solution:

If b-cos A > c. then = B is acute and m= B = arcsin(= - sinA)

. b .
If b-cos A< c.then =B is obtuse and meB = T — arcsm(; - SinA)

If b-cos A= c.then B is aright angle and m« B = 90°



SASTTHEOREM enn)

b2 + ¢2 — 2bc - cosA

. b . .
me B = arcsin(z - sind) -1if bcos A=>c

meB =1 — arcsin(>-sind) -if bcos A< ¢

meB = % -if bcos A =¢

MelC = m—meA — meFB

END OF THEOREM



ASA THEOREM

Given: side ¢, m« A, m-B
Find: side b, side a, m~C

Find:

a= f(c,mLA,mLB)
b= f(c,mZA, m<LB))

m/C = (e, mLA, mLB)



ASA THEOREM (contp)

sin(A) — sin(B)
mZA+msZB+mAC =1

Solution

msC =m—msA —msB
c-sin(A)
sin(mr—msA—msB)

'

I — c-gin( H)

o sin(m—miA—miB)
End of Theorem



555 HEOREM

Given: side a, side b, and side c
Find: angle A, angle - B, and -_C

Find
mZA = f(a,b,c)
msB = f(a,b.c)

msC = | ( ﬂ E?‘.; c)



555 HEOREM

Process

m< B : msA
msA4+mSC +mAC =

Solution

e S e I
msA = arccos(® =)

ms B = aresin {:gs-i.-n..{_ A))

AT — , B 4e?—a?y Y] ST
m/C = 7 — arccos(=5 ") — arcsin(Zsin(A))

End of Theorem
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SSA Theorem

a, side b, angle <A (is not between sides a and b)

No solutionif b-sind > a
Two solutions if b-sind <a<b»b

One solutionif b-sind=a or b<a

One solution

Two solutions One solution



SSA TTheorem (con’d)

a b
sinA sinB

Med+mMeB +meC =1

c =va?+ b?2—2ab-cosC

. b . e :
m-B = arcsm(; - sind), if B is acute

. b . . :
Mm-B = m— arcsm(; - sinA). if » B 1is obtuse

MelC = m—m=A—m-B

c = +a?+ b2 — 2ab-cosC

END OF THEOREM



"ONCLUSIONS

out congruent triangles (SAS, ASA,
IEOREMS, not postulates or

| ms could be proved as well
algebraic and trigonometric methods.
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