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Algorithmics Old Science

Euclides

gcd algorithm

Archimedes

π-approximation



Algorithmics Old Science

basis of

computer 

science

hardware

software

new

• Implement an algorithms as a program

•  Run them on a computer (system)
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Algorithmics Concurrency Concurrent systems

are everywhere

intel ARM IBM

Power

Facebook

Distributed 

databases

Programming

languages

motivation
Multicore 


architectures



Efficiency & Correctness

time

Efficiency

space

how much time it takes for 

the algorithm to solve an 

instance of the problem

how much memory it takes for 

the algorithm to solve an 

instance of the problem

Complexity

Theory 

Reliability correctness what does it mean ?
•Testing

•Verification 



typically the computations

performed by the program

Specification

“abstract description of the 

expected behavior of the program”

Example Sorting

•b is a permutation of a

•b is sorted

b1 b2 … bn≤ ≤ ≤

list a=[a1,a2,…,an] of integers input

list b=[b1,b2,…,bn] of integers

output

[3,0,5,8,7] [0,3,5,7,8] sorted

permutation

algorithms satisfying the 
“sorting” specification

•Quick Sort

•Merge Sort

•Heap Sort

•etc
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