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What is a proof?

Eugenia Cheng in How. to: Wiite Proors:: A
Quick Guide defines armathematical proof
aS “d Seriesi of statements, each ofi Which
follows logically from what has gone
before.”

In other wWords, a proof IS a demonstration
off the validity: off a particular mathematical
concept.
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Steps for Writing a Proof

1. Copy. the statement off the theorem to be
proved

2. Clearly: mark‘the beginning off the preof: with
the word Proof:

3. Write the steps'in complete sentences

4. Clearly identify: and define the variables used
N the proof

5. GIve a'reason or principle that supports the
assertion being made

6. The last step involves including terms such as
therefore, thus or the, to the argument
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Why Proofs are essential?

Without proofs, mathematical concepts
would not be justified. They would merely.
be statements that have not been linked
o a soelid argument.
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How can pictures be of assistance
when deciphering a proof?

s Pictures appeal to the senses.

= [hey appeal to visual learners that
understand a concept better wheni it IS
accompanied with a visual.

= [hey are creative and unigue: for that proof.

= ['hey also make abstract concepts tangible
and easier to analyze.

s [hey assist students enrich their ability to
analyze visual representations.
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The Pythagorean Theorem

YOU MAY BE RIGHT,
P G
Y,’,’,'g‘og%ﬁf”" PYTHAGORAS - BUT

LV EVERYBODY WiLL LAUGH

:F YOU CALL IT
A “HYPOTENUSE"!

IN A RIGHT TRIANGLE
WHERE A AND B ARE THE
LENGTHS OF THE LGS
FORMING THE RIGHT ANGLE,
AND C 15 THE LENGTH OF
THe HYPOTENVSE, THE LEG
OPPOSITE THE RIGHT ANGLE.
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The Pythagorean Theorem
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Deciphering the Illustration

Three right triangles
Area of a triangle =
15 b h

Area of a lrapezoid
=12 (b +a)h

The Proof is in the Picture



The Pythagorean Theorem

The Proof is in the Picture



The Law of Cosines 1

2 = (b sin 9)2+(a—bcos 0)>
=a% + b%>—-2ab cos 6
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Deciphering the Illustration

H=BSIin 0

B c X =B Cos 0
. E y,
\

A c? = (b sin 62 + (a — b cos 6)2

= a? + b2 — 2ab cos @
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The Law of Cosines 1

2 = (b sin 9)2+(a—bcos 0)>
=a% + b%>—-2ab cos 6
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um of Odd Integers II

1+3+---+@2n-1) =%(2n)2 = n?
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Deciphering

LN

R R
B S

B

S R R R B b S

143+ +Qn-1) =%(2n)2 = §

Use off shading

N represents the length and also the widthi of each side
of the rectangle.

Therefore, the area is 2I\.

12 (2N)? is the result of taking %z of the entire rectangle
off N 'width and N length.
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um of Odd Integers II
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Cauchy — Schwarz Ineguality.

| 1 1
(lal + gDl + xl) < 2Gallbl + Slzllyh + a? + 522 + 32
o lax + byl < lallxl +bllyl < \a? + B2\ 2% +
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Deciphering the Illustration

Parallelogram
surrounded by
triangles on each side

length off each side Is
(la+yl) and ([ +Db[)

Jotal area —
(Ja+yl) C Ix +b])
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By assuming the
Triangle inequality -
lax + by| = |al|x] +
DIV
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Cauchy — Schwarz Ineguality.
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A 2 x 2 Determinant is the Area of
a Parallelogram
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Deciphering the Illustration

Arrows are used to
Show. the new:.

placement of the
triangles.
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Deciphering the Illustration

One ofi the strengths ofi the picture Is that it
clearly gives an eguation that shows that I the
smaller rectangle s subtracted firom the larger a
parallelogram will'be the result.

A=l -
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A 2 x 2 Determinant is the Area of
a Parallelogram
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Alternating Harmonic Series

L(_L_ 2" )_______
2" \2" v 2k-1 2" +2k ks

R T CREORYCE) PR

—Mark Finkelstein
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Deciphering the Illustration

1(_2___2_)=_1_ 1.
2 3 4 3 4’
l(i_zx) 1 1
4 5 6 5
n

__1__( 2 _ 2" )-
2"\ 2"+ 2k -1 2" 4 2k " i2k—1 2"

In2 = de (l_;)“*“(a 4)+"

— Mark Finkelstein

Obtain the sumi of the area under the curve by adding
the rectangles

Pattern that exists — (base) (height)
NUumerators — powers of: 2
Denominators — 2" — 2K — 1

Area under the curve = the alternating harmonic series
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Alternating Harmonic Series

L(_L_ 2" )_______
2" \2" v 2k-1 2" +2k ks

R T CREORYCE) PR

—Mark Finkelstein
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Conclusion

Strengthen Analyticall skills

Innoevative and' creative

Transferable skKills

Visual Learners

\V/isuals'are not a replacement for prooefs
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