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Algorithm Design

Algorithm

:wineProceeas
This course : maths/ proofs ,

not codes

Algorithm Design : Given a problem (input & output)
0. find an algorithm
② prove that it is correct

3. analyze the cost of the algorithm.
we

time complexity.

This class :

Graph Algorithm : Shortest Path.

place A

100 = Place B
.

O--



Maps : 0-0--

↳
Social Networks. ·
Scheduling Problem : task A :

C : dayB :

D : c - S

problem : only one task each day

find the max # tasks you
can do

C D

*-
2 . Greedy Algorithms.

Scheduling Algo:waystrythetaskthe
its

--
not correct. --> find a counter

example
&

-&Always try the task thatends the earliest

correct. -> prove that it is corres



3. Dynamic Programming

valueofproblem decomposed into value of

-mallersubproblems .

Maximum Interval Sum Problem

Input : 1 , 92, ..., an

Output : C , r ,
sit. . Yet -+ar is maximized.

-

Algorithm:: Define subproblem :

r = [1, . .

., n]
Problem[

For any
Find I ,

S .t . de+...tat is maximized

Problem #r = Problem #8 - 1

I drop all number #r

2. find the best e for Drob . #r- 1

and add at to the solution



4 . NetWork Flow

↳
Bipartite Matching Problem

&&&&& O Items
· xio

-

-
Customers

5. Randomized Algorithms.

Quick Sort :

6
. NP-completeness.

Reduction : Algorithm fo A -> Algorithm for 13

A is NPC : Algo for A - > Algo for everything

7 : Approximation Algorithms : Traveling Salesman Problem



Algo : solution

20 optimal
solution


