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20 Min Short Talk
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Links are in orange
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Slides available at gonsie.com/talks
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Mathematical Tables – 200 years ago

Calculated values of
logarithmic and
trigonometric functions
Built by hand by human
"computers"
Used to do rapid
multiplication, division,
and exponentiation



Charles Babbage and the Difference Engine

1791–1871
Idea for a Difference
Engine to mechanically
do the work of human
computers

Began development in
1822
would have composed
25,000 parts, weighed
15 tons, stood 8 feet
tall



Analytical Engine

Design began in 1833,
described in 1837
General purpose, i.e.,
Turing Complete
Arithmetic logic unit,
control flow (conditional
branching and loops),
memory, printer, and bell



Augusta Ada King (née Byron), Countess of Lovelace

Dec. 10, 1815–Nov. 27,
1852
Child of poet Lord Byron
and Lady Byron
1833: Met Charles
Babbage at a party
1835: Married William
King who became Earl of
Lovelace



Babbage and Young Lady Byron

1833: Met at a party
(Babbage age 41, Ada
age 17)
Ada had extensive
mathematics eduction to
"ward off wild, romatic
sensibility" of her father
They were in the same
social circle and wrote
each other frequently



Sketch of the Analytical Engine



Bernoulli Numbers
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B7 = -1(A0 + B1 A1 + B3 A3 + B5 A5)

A0 = −1
2
· 2n − 1
2n + 1

A1 =
2n
2

A3 =
2n(2n − 1)(2n − 2)

2 · 3 · 4

A5 =
2n(2n − 1)(2n − 2)(2n − 3)(2n − 4)

2 · 3 · 4 · 5 · 6



Notes from the Translator

Note A Promise of a machine that can perform arbirtary
mathematical operations

Note G Lady Lovelace’s Objection – despite it’s power, the
machine does not "think"

Note D "Diagram of development" for calculating
B7 = -1(A0 + B1 A1 + B3 A3 + B5 A5)







Program Snippet (GitHub Gist)

// ------- A0 -------
/* 01 */ v4 = v5 = v6 = v2 * v3; // 2n
/* 02 */ v4 = v4 - v1; // 2n - 1
/* 03 */ v5 = v5 + v1; // 2n + 1

// In Lovelace ’s diagram , the below appears as v5 / v4, which is incorrect.
/* 04 */ v11 = v4 / v5; // (2n - 1) / (2n + 1)

/* 05 */ v11 = v11 / v2; // (1 / 2) * ((2n - 1) / (2n + 1))
/* 06 */ v13 = v13 - v11; // -(1 / 2) * ((2n - 1) / (2n + 1))
/* 07 */ v10 = v3 - v1; // (n - 1), set counter?

// On the first loop this calculates B3A3 and adds it on to v13.
// On the second loop this calculates B5A5 and adds it on.
while (v10 > 0)
{

// ------- B3A3 , B5A5 -------
while (v6 > 2 * v3 - (2 * (v3 - v10) - 2))
{ // First Loop:

/* 13 */ v6 = v6 - v1; // 2n - 1
/* 14 */ v7 = v1 + v7; // 2 + 1
/* 15 */ v8 = v6 / v7; // (2n - 1) / 3
/* 16 */ v11 = v8 * v11; // (2n / 2) * ((2n - 1) / 3)

}

if (v10 == 2) {
/* 21 */ v12 = v22 * v11; // B3 * A3
} else {
/* 21 */ v12 = v23 * v11; // B5 * A5
}

// B3A3 = B3 * (2n / 2) * ((2n - 1) / 3) * ((2n - 2) / 4)

// ------- A0 + B1A1 + B3A3 , A0 + B1A1 + B3A3 + B5A5 -------
/* 22 */ v13 = v12 + v13; // A0 + B1A1 + B3A3 (+ B5A5)
/* 23 */ v10 = v10 - v1; // (n - 3), (n - 4)

}

/* 24 */ v24 = v13 + v24; // Store the final result in v24
/* 25 */ v3 = v1 + v3; // Move on to the next Bernoulli number!

// This outputs a positive number , but really the answer should be
// negative. There is some hand -waving in Lovelace ’s notes about the
// Analytical Engine sorting out the proper sign.
printf("A0 + B1A1 + B3A3 + B5A5: %.2f\n", v24);

}

https://gist.github.com/sinclairtarget/ad18ac65d277e453da5f479d6ccfc20e


Resources

What Did Ada Lovelace’s Program Actually Do?
TwoBitHistory.org
Sketch of the Analytical Engine
Translation of Note D to C. (gist)
Wikipedia

https://twobithistory.org/2018/08/18/ada-lovelace-note-g.html
https://twobithistory.org/2018/08/18/ada-lovelace-note-g.html
https://books.google.com/books/about/Scientific_Memoirs_Selected_from_the_Tra.html?id=qsY-AAAAYAAJ
https://gist.github.com/sinclairtarget/ad18ac65d277e453da5f479d6ccfc20e


Breakout Discussions

Introduce yourself to your group; what are you working on this
summer?
What is the most difficult bug you’ve encountered?
What is the best thing you’ve attended so far this summer?
And/or what are you most looking forward to?

Prizes!
A prize will be awarded to anyone who shares their bug story at the
end of the hour



Tools

Created with Emacs, Org Mode, and LATEX/Beamer.
View the source.

https://www.gnu.org/software/emacs/
https://orgmode.org
https://raw.githubusercontent.com/gonsie/gonsie.github.io/master/talks/2024-ada-appletime.org
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