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What is an algorithm?









Abū ʿAbdallāh Muḥammad ibn Mūsā al-Khwārizmī
 was a Persian mathematician, astronomer and geographer, 
a scholar in the House of Wisdom in Baghdad.
        His Kitab al-Jabr wa-l-Muqabala presented the first 
systematic solution of linear and quadratic equations. He is 
considered the founder of algebra, a credit he shares with 
Diophantus. In the twelfth century, Latin translations of his 
work on the Indian numerals, introduced the decimal 
positional number system to the Western world. He revised 
Ptolemy's Geography and wrote on astronomy and 
astrology.
         His contributions had a great impact on language. 
"Algebra" is derived from al-jabr, one of the two operations 
he used to solve quadratic equations. Algorism and 
algorithm stem from Algoritmi, the Latin form of his name.
        

(c. 780 – c. 850) 
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Find the largest common factor between 36 and 123.

Euclidean algorithm:
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Say, aren't we off the track -- what's all this got to do with public key encryption? Glad you asked!

Next: PKE: The RSA Algorithm

Find the largest common factor between 36 and 123.

Euclidean algorithm:



Euclid of Alexandria is the most 
prominent mathematician of antiquity best 
known for his treatise on mathematics The 
Elements. The long lasting nature of The 
Elements must make Euclid the leading 
mathematics teacher of all time. 

Euclidean of Alxandria (~325 BC)
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Euclidean algorithm:



Find the largest common factor between a and b.

Euclidean algorithm:

Algorithm #1:

Algorithm #2:



Termination?

Correctness?

Efficiency?

Algorithm analysis:



time

Algorithm



time

Algorithm
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           Polynomial vs. exponential growth

(assuming 1,000,000,000 operations per second)

size
complexity
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