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Ada Byron Lovelace (mathematician, writer, and computer programmer) 

(December 10, 1815 – November 27,1852) 

 

On December 10, 2012, there was a Google Doodle to celebrate the 197th birthday 

of Ada Lovelace. I was intrigued! I have not heard of this scientist who apparently 

is considered the first computer programmer in the world. See the Google Doodle 

on this YouTube video. 

https://www.youtube.com/watch?v=GhBRvG493nw 

My husband, who has a PhD in Applied Mathematics, and an MS in Computer 

Science has heard of Ada Lovelace but didn’t know her background. Ada Lovelace 

was always known as the Countess of Lovelace when her husband became the Earl 

of Lovelace in 1838. So very few people know that Ada is the only legitimate 

daughter of Lord Byron, one of the most famous poets in the world. 

Ada Lovelace Day (ALD) is held every year on the second Tuesday of October to 

celebrate and raise awareness of the contributions of women to science, 

technology, engineering, and math (STEM) fields and to encourage girls into 

STEM careers. ALD was founded in 2009 in London by Suw Charman-Anderson 

and its main feature was “Ada Lovelace Live!”, a ‘Science cabaret’ in London, UK, 

at which women in STEM give short talks about their work or research in an 

informal, theatre-like setting. 

Her science journey began when Augusta Ada Byron was born on December 10, 

1815, in London, England. Her father was the poet George Gordon Byron, more 

https://www.youtube.com/watch?v=GhBRvG493nw
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famously known as Lord Byron. Augusta Ada was named after Lord Byron’s sister 

Augusta but her parents called her Ada. 

Lord Byron came from a family of nobility that dates to 1643 when John Byron 

was created the first lord. One of the most famous ancestors of Lord Byron is Sir 

Nicholas Byron, who was given the very prestigious appointment of Knight of the 

Bath by Arthur, Prince of Wales to celebrate his marriage to Catherine of Aragon 

on November 14, 1501.  

Ada’s mother also came from nobility. Her mother Anne Isabella Milbanke (known 

as Annabella) was the daughter of Sir Ralph Milbanke, 6th Baronet, a provincial 

landowner and MP (Member of Parliament) in the Whig party, from the northeast 

of England.  And she was the daughter of the Honorable Lady Judith Noel, eldest 

daughter of the 1st Viscount of Wentworth. Annabella was born at Elemore Hall in 

County Durham. Her wealthy parents lived at Seaham Hall in the small town of 

Seaham, about fifteen miles south of Newcastle-upon-Tyne on the coast of North-

East England. Annabella was a math whiz, and her specialty was geometry. She 

was known as the “Princess of Parallelograms”.  

On January 14, 1816, when Ada was about five weeks old, Annabella and her 

infant daughter Ada left Lord Byron and went to her parents’ home at Kirkby 

Mallory. Lord Byron has had many scandalous affairs both with women and men 

and he was also in great debt. But the main reason Annabella left was that Lord 

Byron’s behavior and possible mental illness left Annabella worried for her child’s 

safety. Ada never saw her father again. But she grew up adoring her father. All Ada 

had to go on was what people had told her, and this information was heavily 

filtered. 

In April 1816, Lord Byron left England for Europe to escape his 

debtors and perhaps criminal prosecution. He eventually settled in 

Greece. He fought in the 1824 Greek War of Independence against 

the Ottoman Empire. He died from complications of fever and the 

subsequent bloodletting that doctors of the time would use to treat 

serious illness. He died on April 19, 1824 at age 36. On May 25, 

1824, his body was returned to England via the ship Florida. The 

ship arrived on June 29 and his body was taken up the Thames 
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River to London. Although he did not die on the battlefield, he was given 

something like a state funeral. A large crowd watched his funeral entourage, forty-

seven carriages, pass through the streets of London. His body lay in state for two 

days. He was buried next to his mother, in the Byron family vault at the church of 

St. Mary Magdalene in Hucknall Torkard (now Hucknall) - just a short distance 

from Newstead Abbey, his ancestral home. The Greeks celebrated him as a national 

hero and erected a statue in his honor, and the King of Greece donated a marble 

plaque which today stands near the Byron crypt in Hucknall. 

Ada wept when she heard of her father’s death. Annabella, now known as Lady 

Byron, let her daughter go see the ship Florida but only after Lord Byron’s body 

had been removed. Neither Lady Byron nor Ada attended the funeral. 

FLYOLOGY 

Since childhood, Lady Byron has been very careful in shielding her daughter from 

the antics of her father. Lord Byron kept in touch with Lady Byron to get news 

about his daughter Ada. But Lady Byron, worried that her daughter would inherit 

the insanity of her father, decided to steer her away from poetry and other subjects 

that stir emotion and instead concentrated her studies in 

mathematics and science. She hired the best tutors for 

her daughter Ada. The girl had shown exceptional 

ability in mathematics since she was a child. At 12 years 

old, one of the things Ada got interested in was the 

dynamics of flight. Almost 100 years before the Wright 

Brothers invented the airplane, Ada was obsessed with 

flying. She studied the biology of birds to determine 

how wings allowed for sustained flights. She examined the bird’s anatomy to 

determine the right proportion between the wing and the body and investigated 

various materials that she could use for the wings, e.g. paper, silk, wires, and 

feathers. She calculated the wing’s power and broke the problem into steps, surface 

area and weight, wind speed, and angles. She also thought about using steam to 

power her flying machine. She decided what equipment she would need to fly, e.g. 

a compass to cut across the country by the most direct route so that she could fly 

over mountains, rivers and valleys. She wrote and illustrated her findings in her 

first book, Flyology. She told her mother about her findings, but Lady Byron was 
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not interested and reprimanded her for neglecting her studies. She wanted her to 

concentrate on her mathematics and science studies. 

Ada’s interest then shifted to mathematics and astronomy. She discovered that 

these two fields go hand in hand and that mathematics is important in exploring the 

universe. During these times, Ada was often sick and bedridden. She had some 

form of paralysis after recovering from measles. If she was able to get out of bed at 

all she had to use crutches. Ada spent her time in bed reading books and answering 

math questions from her mother. To keep Ada’s mind sharp, her mother quizzed 

her on math problems e.g. how long does it take to travel to London by carriage.  

When she turned 16, Ada had a surprising recovery.  Soon she was able to go horse 

riding and take music lessons. Just like her mother, Ada was a math whiz. But 

unique to her, Ada has a knack for thinking outside the box and using math to look 

at complex facets of nature. For example, Ada wanted to know the math behind the 

prismatic light seen to shine through a rainbow. In spring of 1834, Ada wrote to her 

math tutor “I cannot make out one thing at all - why a rainbow always appears to 

the spectator to be an arc of a circle. Why is it a curve at all, and why a circle rather 

than any other curve?” As curious as she was about the things around her, Ada, 

without knowing it was using mathematics to unlock the secrets of the physical 

universe. 

In 1825, Lady Byron’s mother died and left her a great sum of money. Then her 

heirless uncle Lord Wentworth’s fortune became available to her 10 years after his 

1815 death. So Lady Byron became Baroness Wentworth and now owned estates in 

Leicestershire and coal mines in the north of England. Lady Byron proceeded to 

use her inheritance to give Ada the best possible education. Lady Byron hired 

William Frend, her former tutor, to be Ada’s tutor. Then she asked Dr. William 

King, a British physician and philanthropist, to tutor Ada. When Lady Byron was 

young, her parents had employed William Frend from Cambridge University to 

teach her in the sciences, classical literature, and mathematics. Frend took his role 

seriously so that Lady Byron was educated as well as any student at Cambridge. 

On June 5, 1833, Lady Byron’s friend Mary Fairfax Somerville invited Ada and 

Lady Byron to a party in London. But this was not an ordinary party! The guests 

were scientists like Michael Faraday and Charles Wheatstone. Mary Somerville 
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herself was a prominent Scottish scientist and mathematician. But at this party, the 

scientist that impressed Ada the most was Charles Babbage, known as the “father 

of computers”. 

CHARLES BABBAGE AND DIFFERENCE ENGINE 

In 1810, Babbage attended Trinity College, Cambridge and 

formed the Analytical Society with John Herschel and 

George Peacock. In 1816, he was elected as Fellow of the 

Royal Society in London; and later he was appointed the 

Lucasian Professor of Mathematics at Cambridge. He was 

known as a “gentleman of science” – which meant that he 

was wealthy enough to support himself and his family as well 

as his scientific research. He invented the black box recorder 

for trains, an idea imitated in the black box recorders found in airplanes today. He 

also invented fail safe quick release couplings for railway carriages and a 

speedometer. Babbage was impressed by the mathematical knowledge of Ada, who 

was only 17 years old at that time. He invited Ada and her mother to take a look at 

the Difference Engine that he was building.  

On June 15, 1833, Babbage showed his latest 

invention, the Difference Engine, to a few 

friends. The Difference Engine was a 

mechanical calculator powered by a hand 

crank.  It was designed to do perfectly 

accurate calculations of numerical tables 

which at that time were calculated with pencil 

and paper, and replete with errors despite the 

best efforts to get them right. When completed, the Difference Engine would have 

had over 25,000 parts and would weigh four tons. It was called a Difference 

Engine because its entire operation implemented a mathematical method called 

“divided differences.”  This is a method for computing many approximate values 

of a polynomial, given just a few of its values.  Since most important mathematical 

functions can be approximated by polynomials, divided differences were the best 

available method for computing them.  These “special functions”, in turn, occur as 

the solutions of differential equations central to physics and engineering.  Thus, the 
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Difference Engine, if completed, would have had a huge impact on science and its 

applications. 

The demonstration model that Ada saw in 1833 sparked a great interest in math in 

young Ada. She thought the machine brought mathematics to life in an exciting, 

elegant way. She then realized she needed more tutoring in mathematics. That’s 

when her mother hired Mary Somerville to be her tutor. 

Babbage was not the first inventor to build a machine for reliable calculation. In 

1642, the French scientist and philosopher Blaise Pascal tried to build an adding 

machine to help him in his computations for his father’s business accounts. The 

machine consisted of a train of number wheels whose positions could be observed 

through windows in the cover of a box that enclosed the mechanism. Numbers 

were entered by means of dial wheels. But the machine turned out to be unreliable. 

Gottfried Wilhelm Leibniz, a German mathematician saw Pascal’s device when he 

visited Paris and decided to build an advanced version. Pascal’s device was only 

able to count while this advanced version was designed to multiply, divide, and 

extract square roots. But the calculations of this device were not reliable either. 

Unlike the Pascal and Leibniz inventions which required human interventions, the 

Difference Engine was designed to produce results automatically, with the operator 

only having to turn the handle that powered the machine. Even the handle could be 

powered by a small steam engine if it were connected to it. 

ANALYTICAL ENGINE 

On December 19, 1834, Ada met Charles Babbage with her mother and Mary 

Sommerville. Babbage talked about his latest invention. This device would be a 

more advanced version of the Difference Engine. The entire operation would be 

controlled by a punched-card system. The punch cards of the engine would weave 

algebraical patterns in much the same way the cloth loom could weave a floral 

pattern in fabric. Babbage himself acknowledged that he got this idea from the 

Jacquard Loom. Joseph-Marie Jacquard, a French weaver and merchant, invented 

the Jacquard loom in 1801 and patented it in 1804. The loom's key innovation was 

its use of interchangeable punched cards to control the weaving of cloth, allowing 

for the automatic production of complex patterns. Each row of holes on the cards 
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corresponded to a row of the pattern, and the cards controlled which warp threads 

to raise so the weft thread could pass underneath. 

Babbage’s new machine would be enormous! It would have at least 20,000 

cogwheels, some mounted in vertical columns like the Difference Engine, but 

others used in a variety of other configurations. This new machine, which he called 

Analytical Engine, fascinated Ada. She understood exactly what this machine 

would do and could achieve in the future. The comparison with the Jacquard Loom 

gave her a clear understanding of this machine.  It had not been built but Babbage 

had described it in numerous drawings and diagrams in his sketchbook. This 

Analytical Engine was on Ada’s mind all the time and she wanted to help Babbage 

build it. Babbage has spent 10 years of his life building the Difference Engine. He 

also received £17,500 from the English government to build the Difference Engine 

and after 10 years he could only show them a demonstration model. The 

government was not happy about that, so further funding was not forthcoming.  

MARRIAGE TO WILLIAM KING 

On July 8, 1835, Ada married William King and became Lady King. William was 

the eldest son and heir of Peter King, 7th Baron King and Lady Hester Fortescue. 

Following the death of his father he became 8th Baron. He was educated at Eton 

and Cambridge and was destined for a career in politics. He was ten years older 

than Ada. He was treated badly by his mother when his father died. Lady Hester 

gave vast parts of the estate to her younger and preferred son Peter John Locke 

King, who became a well-known politician later. William and Ada had three 

children, Byron, Anne Isabella, and Ralph Gordon. Though she had never met her 

father Lord Byron, Ada named two of her children after him. Ada was a descendant 

of the Barons Lovelace and in 1838, her husband became the Earl of Lovelace and 

Ada the Countess of Lovelace. In 1840, William became Lord-Lieutenant of 

Surrey and was admitted as a Fellow of the Royal Society on November 25, 1841. 

Ada continued corresponding with Charles Babbage about the Analytical Engine. 

She told Babbage that she alone understood what this machine can do. She also 

asked if Babbage would be interested in being her mathematics tutor. In the end 

Lady Byron found another tutor for Ada, the famous mathematician and logician 
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Augustus de Morgan. De Morgan was also a graduate of Trinity College, 

Cambridge and was a friend of Babbage 

JACQUARD LOOM 

In 1840, Babbage started showing the woven portrait of Joseph-Marie Jacquard to 

his friends. He would ask them how they thought it had been made. Most would 

say it was engraved. The truth was it was a woven piece of fabric. Babbage would 

then explain that the portrait can help explain the nature of the Analytical Engine. 

This is one of the contributions of Babbage to the birth of information technology, 

adapting Jacquard’s punched-card programming to mathematical calculations. Just 

as Jacquard used punched cards to control the action of small, 

narrow, circular, metal rods which in turn governed the action of 

individual warp threads, Babbage used the same principle to 

control the positions of small, narrow, circular, metal rods that 

would govern the settings of cogwheels carrying out various 

functions in his calculating machine. Jacquard’s portrait had a 

prodigious effect on Ada’s imagination! Even though Babbage 

only saw the machine as a calculator she understood that this 

machine could do more than just mathematical calculations. It 

could manipulate symbols and data to perform various tasks. For example, it could 

be used in handling “pieces of music of any degree of complexity”. Her visionary 

ideas laid the groundwork for modern computer and software programming. Most 

people of 150 years ago couldn’t imagine such things, but Ada’s mind worked 

differently from her contemporaries. 

After her third son was born, Ada asked Babbage if she could help him with his 

inventions. Babbage had just returned from an important conference in Turin, Italy. 

During the conference, an Italian engineer Luigi Menabrea produced a 

transcription of Babbage’s words during a lecture about the Analytical Engine. The 

transcript was then officially printed in an academic journal called the Bibliotheque 

universelle de Geneve in October 1842. Charles Wheatstone, a mutual friend of 

Babbage and Ada asked Ada to translate the lecture into English. 
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FIRST COMPUTER PROGRAM 

 

Ada took her time with this assignment. She worked on the translation for almost 

the entire year. Not only did she translate Menabrea’s transcripts, but she added 

meticulous notes that ended up being longer and more consequential than the 

original texts. She called her notes Notes A-G. In Note G, she described an actual 

algorithm for the processing of Bernoulli numbers, a special sequence of rational 

numbers, using the Analytical Engine. This work is widely recognized as the 

world’s first computer program. To write the program, Ada designed a 

mathematical algorithm, a detailed plan to find the solution to a mathematical 

problem. First, she broke the problem into a series of simple steps. Then she 

created a thorough list of instructions to carry out these steps. These included 

which numbers to add, subtract, multiply, or divide. The instructions also told the 

machine where and how to make decisions. When modern-day computer scientists 

tested Ada’s software, they found that it was almost perfect, except for a minor 

mistake which was easily fixed. When Ada’s notes were published in August 1843, 
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the public never knew that this work was written by a woman, since she hid her 

gender by signing only her initials “A.A.L.”.   

In the mid 1840’s, her health began to decline. She was prescribed a painkiller 

called laudanum which was in vogue at that time. Laudanum consists of an 

alcoholic base mixed with opium. She soon showed signs of addiction, mood 

swings, withdrawal symptoms, and reckless behavior. 

Ada wanted to help find financing for the Analytical Engine. She called herself 

“fundraiser in chief”. She made the acquaintance of the wealthiest and most 

influential people in England at the time. By 1850 she found a source of funding 

by using the famed Lovelace diamonds. They were a set of diamonds given to Ada 

when she married her husband. She would use them as collateral for loans to help 

finance the Analytical Engine. Another source of income she ventured was horse 

racing. With help from another scientist named John Crosse and Charles Babbage, 

they created a nineteenth-century equivalent of a card-counting gambling venture -

except that it was high stakes horse racing, not high stakes poker. She wanted to 

see whether her mathematical mind could hedge winning bets in her favor. The 

scheme did not work, and she lost a lost of money in gambling. This greatly 

affected her! She felt that she lost her last chance to fulfill her and Babbage’s 

dream of building the Analytical Engine. 

Ada’s health further deteriorated and in 1851 she was diagnosed with uterine 

cancer. Her mother Lady Byron paid off her gambling 

debts and also bought back the prized family jewels that 

her daughter had pawned to fund her gambling habit. 

During her last days Ada, even though in great pain, 

agreed to have her portrait painted by Henry Phillips 

whose father Thomas Phillips painted a portrait of Lord 

Byron. Ada died on November 27, 1852, at 36 years old, 

the same age as her father Lord Byron when he died in 

1824. She was buried next to her father at St. Mary 

Magdalene Church, Hucknall, Nottinghamshire. 
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HER LEGACY 

Ada Lovelace is known as the world’s first 

computer programmer, and she wrote the world’s 

first computer program. In 1992 the English 

Heritage erected a blue plaque at the former home 

of Ada Lovelace at 12 St. James Square, St. James, 

London. 

In 1980, the United States Department of Defense 

created the computer language Ada, named in honor of Ada Lovelace. The 

reference manual for the language was approved on December 10, 1980 (Ada’s 

birthday) and the Department of Defense Military Standard for the language, MIL-

STD-1815 was given the number of the year of her birth. 

The Association for Women in Computing inaugurated its Ada Lovelace Award in 

1981. The British Computer Society (BCS) started awarding the Lovelace Medal in 

1998 and in 2008 initiated an annual competition for students. BCS also sponsors 

the Lovelace Colloquium, an annual conference for women undergraduates. Ada 

College is a further-education college in Tottenham Hale, London on digital skills. 

 Ada Lovelace Day is an annual event held on the second Tuesday of October to 

celebrate and raise awareness of the contributions of women to science, 

technology, engineering, and math (STEM) fields and to encourage girls into 

STEM careers. 

The Ada Initiative was a non-profit organization dedicated to increasing the 

involvement of women in the free culture and open-source movements. 

The building of the department of Engineering Mathematics at the University of 

Bristol is called the Ada Lovelace Building. 

The Engineering in Computer Science and Telecommunications College building 

in Zaragoza University is called the Ada Byron Building. 

In 2012, a Google Doodle and blog post honored her on her 197th birthday. 
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In 2013, Ada Developers Academy was founded and named after her. 

Ada Developers Academy is a non-profit, cost-free coding school for women and 

gender expansive adults. 

As of November 2015, all new British passports have included an illustration of 

Lovelace and Babbage. 

On 2 February 2018, Satellogic, a high-resolution Earth observation imaging and 

analytics company, launched a ÑuSat type micro-satellite named in honor of Ada 

Lovelace. 

On July 27, 2018, Senator Ron Wyden submitted in the United States Senate, the 

designation of October 9,2018 as National Ada Lovelace Day: "To honor the life 

and contributions of Ada Lovelace as a leading woman in science and 

mathematics".  

In November 2020 it was announced that Trinity College Dublin whose library had 

previously held forty busts, all of them of men, was commissioning four new busts 

of women, one of whom was to be Lovelace. 

In March 2022, a statue of Ada Lovelace was installed at the site of the former 

Ergon House in the City of Westminster, London, honoring its scientific history.       

In September 2022, Nvidia announced the Ada Lovelace graphics processing unit 

(GPU) micro-architecture. 

In July 2023, The UK's Royal Mint issued four commemorative £2 coins in various 

metals to honor the innovative contributions of computer science visionary Ada 

Lovelace and her legacy as a female trailblazer.  
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HER SCIENCE JOURNEY 

1815 - Augusta Ada Byron was born in London, England 

1816 - Lady Byron left her husband taking Ada with her and moved in with her 

parents at Kirkby Mallory, Lord Byron left England 

1824 - Lord Byron died in Missolonghi, Greece 

1828 - Ada wrote the book Flyology and designed a flying machine 

1829 - Got the measles that left her temporarily paralyzed and bedridden 

1832 - Recovered from paralysis 

1833 - Ada met Charles Babbage and saw his Difference Engine 

1834 - Started taking lessons with Mary Somerville 

1835 - Ada married William King 

1836 - Her son Byron Noel King was born 

1837 - Her daughter Anne Isabella King was born 

1839 - Her son Ralph Gordon King was born 

1840 - Babbage ‘s presentation on the Analytical Engine at Turin, Italy 

1841 - Contacted Charles Babbage to help with the Analytical Engine 

1842 - Charles Wheatstone asked Ada to translate the Luigi Menabrea transcript 

1843 - Ada published her notes on the Analytical Engine. Note G was the world’s 

first computer program 

1850 - Ada and her husband William visited the Byron’s ancestral home Newstead 

Abbey, Nottinghamshire 

1851 - Horse racing and gambling and suffered heavy losses 

           Diagnosed with uterine cancer 

1852 - Ada died of uterine cancer at the age of 36 
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