Discouraging Ada
A few weeks ago, a pre-print made the rounds 1 showing that there is a significant bias against code
written by women, though their code tends to merit higher approval than that of men, if the gender of the author
is redacted.
A little before that, EDF Energy in Britain ran a campaign aimed at attracting girls into the STEM fields,
a project that they (of course) entitled Pretty Curious lest they confuse said girls by shifting the focus too far
from their decorative purpose in life. Part of this campaign was a science-fair-style competition, which was won
by a boy, an outcome that subjected EDF to the sort of withering criticism that Brittania excels in, viz Sue
Black's comment: “It is taking me a bit of time to work out how this result will change girls' perceptions of
STEM.”
And shortly before that, when Dr. Maryam Mirzakhani won the Fields medal—the first woman to claim
it—most of the articles I read referred to her as “lovely” or “pretty” and then quickly turned to the burning
question of why it is that women suck at math. (Maybe it's their genes? Or menstruation?) That a woman was
receiving the highest prize in mathematics was simply a fortuitous occasion for this discussion, which would
hardly have been complete without a few knowing questions aboue whether or not Teichmller theory is “real”
math, made by journalists who probably have trouble with long division.
This is all, of course, in keeping with the way that women's participation in the STEM fields have
always been discussed, when they are discussed at all. Up until very recently, at least, it has been hard to find
references to luminaries like du Châtelet or Somerville or Noether or Agnesi that do not focus on questioning the
value and originality of their contributions; suggesting the hidden influence of (male) mentors; picking through
their notes for errors and omissions; or at least trying to establish some kind of tradeoff between mathematical
and feminine virtue. By contrast, very minor male mathematicians and engineers are spared such handling, and
“men of genius”—men on par with Noether, say—are closely protected from historical critiques.
Understandably annoyed with this treatment, the opposition often makes claims that are too sweeping to
be meaningful (e.g. “computer programming as we know it was invented by Ada Byron and Grace Hopper.”)
These overstatements echo the way that extraneous anecdotes attach themselves to already-recognized geniuses.
Surely Gauss did enough in his lifetime that we can stop making up when-John-Henry-was-a-little-baby stories
about him. Hopper built the first compiler (and what have you done lately?) but that does not mean she singlehandedly invented programming.
I find both of these positions tedious, because they are simply historical turf wars, without really
acknowledging the difficulties and ambiguities of the underlying histories. Perhaps Hypatia had fully abstracted
trigonometry away from its geometrical/astronomical roots: what little we know about her scholarship suggests
that this was the problem in her mind. But...probably not. New discoveries are always hard-won. It would be
interesting to know how far she had gotten, but it is much more important to note that she was killed by an angry
mob and then posthumously turned into a sort of martyred sex object. Hypatia was not, as far as we can tell,
tortured and murdered because she was a mathematician, but the conjunction of those two things sent a message.
To paraphrase Sue Black, we can imagine that within Alexandria, at least, it changed girls' perceptions of STEM.
I was thinking along these lines when, in the dust of a local bookstore, I ran into Ethel Mayne's
biography of Anne Isabella, Lady Noel Byron (1929). Lady Noel Byron, who was first epitomized by none
other than Harriet Beecher Stowe, continually strikes me a sort of toxic personality, which is not to say that the
celebrities she moved among were not equally neurotic. But at the moment I am mostly interested in her
relations with her daughter, the polymath Ada Byron, who married at 19, becoming Ada Lovelace, and died of
cancer at 36.
Lovelace is known today primarily for her work on Babbage's difference engine. And now we enter into
the impossibility of assigning discovery to one genius or another. Babbage himself is often given credit for
having conceptually invented the computer, although he was never able to build it, and although analogous
machines (though much simpler) had been built at least as early as the 2 nd century BC. Lovelace, in 1842, noted
that Babbage's hypothetical engine “might act upon other things besides number, were objects found whose
mutual fundamental relations could be expressed by those of the abstract science of operations.” It seems that
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she was thinking of music, at least primarily, but still, this is a statement of the fundamental theorem of
cybernetics. But Edgar Allen Poe had made a similar (and in fact broader) observation in 1836, in his wry essay
on Maelzel's chess-playing automaton, which he knew was a fraud, but accepted as real for a ground-breaking
discussion of what we now call artificial intelligence 2. And for a century before Poe, Bouchon and a host of
other industrialists had successfully used punchcards and the like to program their machines. If they developed a
cybernetic theory on that basis, they never mentioned it: perhaps it was a trade secret. It would be absurd to try
to assign a single gold medal, choosing between Bouchon, Babbage, Lovelace, Poe, the anonymous creator of
the Antikythera device, and a hundred other persons I am omitting or am ignorant of3.
What we can say is this: Lovelace's Note G on the difference engine contains a code for calculating the
Bernoulli sequence on Babbage's computer. Apart from a few bugs and the fact that Babbage never actually
built the relevant hardware, the code is solid, and has an equally solid claim to primacy as the first abstract
algorithm written within a modern cybernetic cognizance. While a great deal of ink has been spilled in
diminishing this achievement, I am confident that that most of Lovelace's denigrators do not even know what the
Bernoulli sequence is, let alone what a difficult subject she picked for the original “Hello, world!” program.
And this returns us to Mayne's biography. In an appendix, I find a letter by Augustus De Morgan,
written in 1844: two years after Lovelace had put her understandings of cybernetics in writing. De Morgan was
Lovelace's math tutor, an unfortunate replacement to Somerville herself. The letter is addressed to Ada's mother,
Lady Noel Byron, and her neuroses. Lovelace, at the time of writing, was 29; so effectively she was De
Morgan's graduate student. In the first four sentences, De Morgan drops a sort of pedagogical bombshell:
I have never expressed to Lady Lovelace my opinion of her as a student of these matters. I always
feared that it might promote an application to them which might be injurious to a person whose bodily health is
not strong. I have therefore contented myself with very good, quite right, and so on. But I feel bound to tell you
that the power of thinking on these matters which Lady L. has always shown from the beginning of my
correspondence with her, has been something so utterly out of the common way for any beginner, man or
woman, but this power must be duly considered by her friends, with reference to the question whether they
should urge or check her obvious determination to try not only to reach, but to go beyond, the present bounds of
knowledge. If you or Lord L. only think that it is a fancy for that particular kind of knowledge, which, though
unusual in its object, may compare in intensity with the usual tastes of a young lady, you do not know the whole.
And the same if you think that desire of distinction is the motive, science one of many paths which might be
chosen to obtain it. There is easily to be seen the desire of distinction in Lady L.'s character; but the
mathematical turn is one which opportunity must have made her take independently of that.
Had any young beginner, about to go to Cambridge, shown the same power, I should have prophesied
first that his aptitude at grasping the strong points and the real difficulties of the first principles would have very
much lowered his chance of being senior wrangler; secondly, that they would have certainly made him an
original mathematical investigator, perhaps of first-rate eminence.
The tract about Babbage's machine is a pretty thing enough, but I could I think produce a series of
extracts, out of Lady Lovelace's first queries on new subjects, which would make a mathematician see that it was
no criterion of what might be expected of her.
All women who have published mathematics hitherto have shown knowledge, and power of getting it,
but no one, except perhaps (I speak doubtfully) Maria Agnesi, has wrestled with difficulties and shown a man's
strength in getting over them. The reason is obvious: the very great tension of mind which they require is beyond
the strength of a woman's physical power of application. Lady L. has unquestionably as much power as would
require all the strength of a man's constitution to bear the fatigue of thought to which it will unquestionably lead
her. It is very well now, when the subject has not entirely engrossed her attention; by-and-bye when, as always
happens, the whole of the thoughts are continually and entirely concentrated on them, the struggle between the
mind and body will begin.
Perhaps you think that Lady L. will, like Mrs. Somerville, go on in a course of regulated study, duly
mixed with the enjoyment of society, the ordinary cares of life, &c., &c. But Mrs. Somerville's mind never led
2 Poe's essay, which is too little read today, is one I am sure I will refer back to again. Among other things, it includes the
first instance of the fallacy that an A.I. must solve a problem perfectly or not at all.
3 Among the other candidates, it should be said that a number of magical practices, especially cartomancy and
cleromancy, developed algorithmic structures that were meticulously studied by their operators.

her into other than the details of mathematical work; Lady L. will take quite a different route. It makes me smile
to think of Mrs. Somerville's quiet acquiescence in ignorance of the nature of force, saying “it is dt / dv” (a
mathl. formula for it) “and that is all we know about the matter” and to imagine Lady L. reading this, much less
writing it4.
Having now I think quite explained that you must consider Lady L.'s case as a peculiar one I will leave
it to your better judgment, supplied with facts, only begging that this note may be confidential.
This is quite an amazing document, which I think deserves more attention than it seems to have received
so far. De Morgan was a mathematical logician of some accomplishment—though not a sprawling polymath
like Somerville or Babbage—and we have no reason to doubt his expert judgment of Lovelace's capabilities, nor
to doubt his broader commitment to mathematical discovery. Unfortunately for mathematics (and computer
science), he was too welded to the assumptions of a misogynistic society to act on his own observations. His
insistence that has not given Lovelace any type of encouragement, and the behind-her-back nature of the letter,
make him seem distinctly defensive. De Morgan had been hired to assist a woman in her math studies, but he
clearly felt that, beyond a certain point, this was a suspect activity. Indeed, the whole impulse for the letter
seems to be De Morgan's desire to get Lady Byron's support in discouraging Lovelace from further mathematical
studies. Ostensibly, the rationale for this is that the physical strain of abstract thought will destroy her delicate
female body, a line of reasoning I will return to in a moment. One might (fruitlessly) posit some other motive;
the jealousy or confusion of a teacher faced with a more intelligent pupil. But let take a moment just to grieve.
Lovelace was 29, an at age at which few people are still students of anything. She was a woman in a
society who considered women to be a sort of sexual wallpaper; she was chronically ill; her father was dead; and
her mother was so obsessed with the idea that Lovelace was defective that she had essentially hired spies to keep
tabs on her. Any of these would be understandable reasons to forego one's intellectual pursuits, but Lovelace had
carried on in spite of all that. She had a tutor who believed (per the letter above) that she was one of the greatest
minds of her generation. Indeed, De Morgan believes that the accomplishments that have made Lovelace justly
famous are “no criterion of what might be expected from her”. And he should know. But De Morgan's
conclusion is that he needs to shut Ada down for her own good.
We have to place this alongside the assured fact that thousands if not tens of thousands of De Morgan's
colleagues were assuring unpromising little British boys that they were bloody brilliant, lad for solving their
algebra problems.
And then we have to integrate the function, as it were. And we get a glimpse of why there are so few
famous women in the history mathematics. And weep at what a vast portion of human intellectual ability we
have simply thrown away. For what? What did it get us? On those afternoons when De Morgan was stunned by
his pupil's genius but carefully said nothing about it, did he feel especially pleased with himself? I can imagine
that, I suppose. But if that tendency has slowed down human mathematics by 50%, for at least 2000 years, I
hope he felt really great. And I hope the boys can find other forms of entertainment.

4 De Morgan's attack on Mary Somerville was clearly intended to go over Lady Byron's head, and it also goes over mine.
For a constant mass, it is correct to interpret force as dv / dt, with v as a vector, and it is plausible that De Morgan or one
of the chain of editors transposed the numerator and denominator. In all events, Somerville was highly accomplished in
physics and astronomy, while De Morgan was not; it seems unlikely that he has called her out on a fundamental error.
The inclusion of the phrase “and that is all we know about the matter” rather suggests an epistemic distance between
Somerville and both De Morgan and Lovelace, with their more metaphysical interests.

An Appendix: The Myth of Mental Exertion
De Morgan's justification for betraying his student—no other word does it justice—was that he was
protecting her from a physiological burden that she, as a woman, could not tolerate. I have no doubt that he
believed this, but I have little interest in him. The argument he used is more fascinating. It seems to have
emerged around the 1700s, a fallback position that took on a life of its own. Male pedagogues had long claimed
that women were categorically too foolish to make any real intellectual achievements. With the rise of female
literacy and the elite or clandestine education of an obtrusively large number of women, this argument became
increasingly untenable. So a refinement evolved: while woman might be capable of intellectual work, it was
physically dangerous to them5. (A similar argument was playing out in terms of physical labor as class barriers
began to soften, since it had generally been argued that lower-class women were capable of strenuous physical
labor, while upper-class women were not.)
The Sadkers note a college newspaper editorial in 18896:
A woman...cannot afford to risk her health in acquiring knowledge of the advance sciences,
mathematics, or philosophy for which she has no use...too many women have already made themselves
permanent invalids by overstrain of study at schools and colleges.
This shift in the rationalization of pedagogical sexism had a rather distant effect on certain aesthetics.
Much of the folklore of genius in the pre-modern and early-modern period has to do with contemplative laziness:
Aristotle wandering around the gardens, Plato sprawling on a couch drinking wine, Archimedes in his bathtub,
Newton snoozing under an apple tree, and so forth. Since women are quite capable of bathing or lying under
trees, the new version of intellect incorporated physical strain: Edison's “99% perspiration.”
I am biased, but I want to follow this shift in the realm of sculpture. Compare Rodin's Le Penseur
(1880) with its presumed reference, Michelangelo's statue of Lorenzo di Medici, widely known as Il Pensieroso
(c. 1530). Both depict muscular men lost in thought, but the figure in Michelangelo's statue appears almost limp,
plucking his lip with one hand, his other arm akimbo. This is all the more striking because Michelangelo's
figures (male or female) are almost always musclebound and actively posed. In Rodin's sculptures, the Thinker's
right arm is powerfully flexed, his legs appear tensed: despite the pose, the statue evokes Myron's Discobolus or
the the Laocoön Group (whose own flexed arm has been the source of an odd sculptural controversy). Thinking
was always a male activity, but by 1880, it had become muscular and athletic. (By 1890, Sherlock Holmes was
bare-knuckle boxing. And so on.)
Even today, diet magazines and the like constantly suggest that mental “exertion” just might burn
calories. Clearly it does not: there is no observable correlation between people thinking hard and losing weight.
You do not need more muscle tone to write a sonnet than to write a shopping list. Indeed, one of the great
scientific minds of our time sprawls in a wheelchair and thinks just fine, thank you very much. Yet the notion
that intellection is exertion still compels us in a way that other, equally silly ideas do not.

5 William Clark, in his excellent Academic Charisma and the Origins of the Research University, notes that by the 1780s
there were women obtaining doctorates from Göttingen (and elsewhere), though they were being given special treatment
at their defense due to their “fragility”.
6 Failing at Fairness, p. 31.

