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Ada Lovelace, “Notes” to a “Sketch of the Analytical Engine Invented by Charles Babbage,
by L.F. Menabrea,” in Scientific Memoirs (London, 1843), vol. 3.
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ON BABBAGE’S ANALYTITICAL ENGINE, 731

ons of & snht_l'ﬂ"fi(‘"_; and so on ; ‘])ut we shall not enumerate fur-
r‘\n"- It i~l|lu>u'ull)l«: in all calcurl:lt_mus, 80 to arrange the processes,
it the offices performed by the Variables may be as uniform and fixed
s possible. : ;

5uppn~ing that it was desired not ()lll:\' to tabulate B,, By, &e., but
i A, &3 we have _m_lly then to appoint another series of Varial les,
7. Vi &Co t}»y"x*\’(:«m'lng tll'k‘S(! latter results as they are successively
soduced upon Vi.  Or again, we may, instead of this, or in addition
second series of results, wish to tabulate the value of each
qccessive total term of t]_u: series (S), viz: Ay A, By, A, B,, &e. We
}thu‘n merely to multiply each B with each corresponding A, as
poduced ; and to place these successive products on Result-columns
Ap]mimwl for !]n/* purpose. $es | : ;

The formula (8.) is interesting in another point of view. It is one
articular case of the general Integral of the following Equation of
\lixed Differences :—

%— (:”+ : ‘IJ?”+‘,> =(2n+1)(2n + 2)2" 22"

for certain special suppositions respecting z, x and 7.
The general integral itself is of the form,
g, =f().x +fi(n) +f.(n). 2" L+ fi(n).x=3+...
adit is worthy of remark, that the engine might (in a manner more
orless similar to the preceding) calculate the value of this hnzmulu‘
upon most other hypotheses for the functions in the integral, with as

much, or (in many cases) with more, ease than it can tormul\u S{
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Ada Lovelace: First Computer Programmer

Charles Babbage designed two kinds of mechanical
computational machines: a “difference engine,” or calculating
machine; and an “analytical engine,” which was far more. In
1840, Babbage presented his design for the “analytical engine” to
a group of mathematical engineers in Turin, Italy. One of them,
Luigi Menabrea, who would later become Prime Minister of
Italy, published an account of Babbage’s design in Geneva. With
Babbage’s encouragement, the daughter of Lord Byron, Augusta
Ada King, Countess of Lovelace, translated Menabrea’s article
into English and added her own substantive commentary.
Lovelace’s notes went considerably beyond what Babbage and
Menabrea had written. Her lengthy appended notes amount to
40 pages of very dense text compared with only 24 pages,
lightly spaced, for Menabrea’s article. Lovelace explained how
Babbage’s “analytical engine,” if constructed, would amount to a
programmable computer rather than merely a calculator. It
would take input from punch cards, and store variables for use in
diverse sequential operations. These 19th century mechanical
operations are functionally equivalent to the conditional
branching, looping, and parallel processing operations of early
electronic computers. Although she specified how Babbage’s
engine could generate a Bernoulli series of numbers, Lovelace
argued for the wider potential of the engine to produce
analytical results beyond the realm of mathematics.
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