What was Mathematics before there was X?

> choose 3 positive numbers: a, b, ¢ (so the points fit comfortably on the page)

> follow instructions 1-6

> D J Muraki
> T Archibald



What was Mathematics before there was X?

> an 11" century geometric solution of a cubic by Omar Khayyam

3. Find x. .

> D J Muraki
> D A Kent (Drake University, Des Moines IA)



A solid cube plus squares plus edges equal to a number

Geometric Statement of a Cubic Equation

<>

Problem: Given three quantities

construct a segment such that
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A Textbook Proof

B3 Omar Khayyum on the solution of cabic oquations
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> most textbooks introduce alphabetic notations in their geometric narratives ...



Geometry without Alphabetic Notations
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... one noteworthy exception is the 1847 colour edition of Euclid by Oliver Byrne




Khayyam did his Homework: Euclid & Apollonius

Geometrical Results Known to Khayyam

1) Given a semi-circle with

diameter

that is perpendicular to altitude

on a rectangular hyperbola

2) Given any two points e and © H \

with asymptotes

then

(from Euclid VI, Prop 13)

(] .

(from Apollonius II, Prop 12)

et el 2075



Khayyam's Construction

Khayyam’s construction

1) Begin from an assembly of the given segments

—

2) Draw a i-circle with as diameter.

3) Draw the rectangular hyperbola through the point & with

asymptotes positioned based on | .

The horizontal line === from the other intersection o of the hyperbola

with the semi-circle to the asymptot

gives the desired segment.

et el 2075



Pictographic Proof, Part 1

Khayyam'’s Proof

1) From each of © and o , draw the rectangles formed with the asymptotes,

With e——— e mmmm :

2) By the equal area lemma for the hyperbola,

I

Subtract common area D , so that

I—

3) Restate the equality of areas in terms of ratios of segments,

et el 2075



Pictographic Proof, Part 2

Then the squares are also proportional,
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The second equality follows from the equal area lemma for the semi-circle.
Simplify the new ratio using the common side,

D:D=—: ----- -

4) Restate the equality of ratios in terms of volumes,

Add m to baoth sides, so that lfj
@ ¥ @

Lastly, restore -—=
and unstack the first volume to verify the construction -
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Coming Soon . ..Spring 2016

MATH 380: History of Math

> T Archibald
> MWEF 9:30-10:20

MATH 302: Computing with Mathematics
Modern Mythologies in Mathematics
D Muraki
> MWEF 10:30-11:20

Computing with Mathemation [MATI 0] & Abstrws & Spuing 3018

Midern Niytiushogion in Math




