Introduction Notes

This course is about complexity
theory, in which we categorize
computational problems to various
classes according to resources
required for their solution.

This is the introductory lecture in
which we will consider the basic
motivations and methodology used in

+ Introduce basic concepts in the field.
Complexity Theory.

* Meet Celebrities and Computations
* Erowth Rate and Tractability

* Reducibility
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Say you're given a list of guests who
areto attend an event, and the goal is
to organize them so they get along
with each other. You may use a
computer for that purpose.
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Problem:
A seat all guests around a table, so people
who sit next to each other get along.

Here's an example. Every two guests
may or may not get along with each
other.

Some History...
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One can represent their relationship in
atable, which is essentially a 0,1
matrix.

How Can a Catastrophe be Avoided?

Here is one way to organize guests so
that they get along. The question is
what could be an organized,
algorithmic method isto find such a
seating if it exists.
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Naive Algorithm

Observation:

* Given a seating one can efficiently
check if all guests get along with their
neighbors

"I':-or each seating arrangement:
Check if all guests are OK with neighbors
Stop if a good arrangement is found

)

L How much time would it take? (worse case)

Here is an algorithm for this problem:
itis easy to check whether a seating
arrangement is a good one, one can go
over them one by one and check for
each if itis good.

Naive Algorithm

For each seating arrangement:
Check if all guests are OK with neighbors
Stop if a good arrangement is found

How much time would it-take? (worse case)

Can you do
better? @

How long would this process take? It
isa function of the number of guests.
For a tiny number it may still be OK.
For anything but tiny number of
guests, the number of possible seating
arrangements is huge.
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