MA 341 - Topics in Geometry
Lecture 08



Parallelograms

Theorem: For every convex quadrilateral, ABCD,
the following statements are equivalent.

a) ABCD is a parallelogram.

b) AABC = ACDA and ABAD = ADCB.

c) Pairs of opposite sides are congruent, i.e.
AB = CD and AD = BC.

d) Diagonals AC and BD bisect one another.

e) Pairs of opposite angles of ABCD are
congruent, /A = Z/Cand #ZB = «D.
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AB = CD and AD = BC.
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d) Diagonals AC and BD bisect one another.
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congruent, /A = ZCand /B = «D.
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a) ABCD is a parallelogram.
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e sum of the squares o iagona um o
the squares of the sides.

A B
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Would you expect it to be true for any

parallelogram?
A B
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DE=CF=1z
AE=BF =w
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3) AC? = (y - z)? + w?
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= 2(x2 + y?)
= AB® + BC® +CD? + DA?
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» What does this imply that area might be
based on?
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Choices

* Choice T:
Define the area of a right triangle to be

one-half the product of the two legs of
the right ftriangle.

e Choice IT:
Define the area of a rectangle to be the

product of the two adjacent sides of
the rectangle.
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e Choice IT:

h K = bh
b

12-Sept-2011 MA 341 001 18




K
K
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X b-x

:xh + h(b-x) + $xh
xh + bh - xh
bh
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Y

A

BY-AY + 3BY-CY
AC-BY

N N

K
K
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Is 7 AC-BY = 3BC-AX ?22II?
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K=3 AC-BY
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K=3 BC-BX' = 3 BC-AX
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K=3% AB-BZ' = 3 AB-CZ
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e We have then that:

Kupe =+ AXBC=%BY AC= £ CZ AB|
which finally shows it does not matter what
you choose for the base of a triangle.
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semiperimeter. ;
Theorem: (Heron of

Alexandria)

Kz\/s(s-a)(s-b)(s-c)
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BZ = 2AZ so B

Kecz = 2 Kacz S0

Kacz = 1 R_—"¢
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BZ =2AZ so

Kecr = 2 SO

Kecr = 2 = Kgrz
=2 - (2 - 6k)
= 6k
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k=1-6k
KCRy:k:1/7

Likewise:
KBQX - 1/7
KAPZ - 1/7
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KBRZ:Z-ék:8/7 B

KQPR: 8/7-5/7: 3/7
- KABC/7
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