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Can you name them?
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Tartaglia Largange Gauss

JordanCayleyNoetherAbel

 Galois



Abstract Algebra Origins 

• Different from the algebra you already know (which is 

roughly, “finding solutions to equations”). 

• The word “abstract” is relative: what shocks one 

generation, becomes the norm in the next!

• Often abstract algebra is called “modern algebra” or just 

“algebra”.

• The word “algebra” comes from al jabr (Arabic for “reunion 

of broken parts”), used by mathematician, astronomer, and 

geographer Muḥammad ibn Mūsā Al-Khwārizmī, who 

lived in the 9th century, in Baghdad.
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Abstract Algebra Origins 
• BC: Babylonians, Egyptians, Greeks knew how to solve simple equations 

(linear and quadratic)!

• 9th century: Al-Khwarizmi established algebra as a mathematical 

discipline independent of geometry and arithmetic. 

• Other contributors: Indian and Chinese mathematicians

• Algebra in Europe: since the 13th century (solution of a cubic equation 

by Fibonacci)

• Later, in the 16th century: progress in solving cubic and quartic 

equations by Cardano, Ferrari, Tartaglia. 

During Italian Renaissance, algebra officially becomes a major branch of 

mathematics! 5



Abstract Algebra Origins 
• New challenge: solving a quintic (fifth-degree) equation - no success 

until 1824. Young prodigy from Norway, Niels Abel (1802-1829): 
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❖ showed that there is no general algebraic formula to 

find roots of polynomial equations  of degree 5 and 

higher (Fact: Gauss discarded Abel’s work!)

❖ proved the binomial theorem

❖ worked on group theory (independently from Galois)

❖ worked on elliptic and abelian functions 

❖ died from tuberculosis at the age of 26



Abstract Algebra Origins 
• Another young prodigy from France, Evariste Galois (1811-1832): 
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❖ moved towards axiomatics and abstraction 

❖ explained which quintic equations have solutions and 

which do not

❖ worked on group theory (independently from Abel), and 

his concepts form the framework of algebra to this day

❖ introduced Galois theory - a connection between field 

theory and group theory. 

❖ sent his papers to Cauchy, Fourier, Poisson - some of them 

were lost

❖ was killed in a duel at the age of 20

https://en.wikipedia.org/wiki/Field_(mathematics)
https://en.wikipedia.org/wiki/Field_(mathematics)
https://en.wikipedia.org/wiki/Group_theory


Abstract Algebra

➔ is the study of algebraic structures: groups, rings, fields, modules, 
vector spaces, lattices, and algebras

➔ Quote of the day: “Structures are the weapons of the 
mathematician”  - Nicolas Bourbaki (the collective pseudonym of a 
group of French mathematicians founded in 1935)

➔ In this course we will study: (mostly) group theory plus a bit about 
rings and fields, some number theory, and, of course, mappings (iso- 
and homomorphisms)
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https://en.wikipedia.org/wiki/Algebraic_structure
https://en.wikipedia.org/wiki/Group_(mathematics)
https://en.wikipedia.org/wiki/Ring_(mathematics)
https://en.wikipedia.org/wiki/Field_(mathematics)
https://en.wikipedia.org/wiki/Module_(mathematics)
https://en.wikipedia.org/wiki/Vector_space
https://en.wikipedia.org/wiki/Vector_space
https://en.wikipedia.org/wiki/Lattice_(order)
https://en.wikipedia.org/wiki/Algebra_over_a_field

