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s Mathematics is much more than that |

Mathematics 1s, most generally, the study of
any and all absolutely certain truths about
any and all perfectly well-defined concepts.

= [hese concepts can be about numbers,
symbols, objects, images, sounds, anything!

= Itis a way to interpret the world around you.
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Discrete Mathematics
What are “discrete structures” anyway?

= “Discrete’ - Composed of distinct, separable
parts. (Opposite of continuous.)
discrete.continuous :: digital.analog

s “Structures” - Objects built up from simpler
objects according to some definite pattern.

= "Discrete Mathematics” - The study of
discrete, mathematical (i.e. well-defined
conceptual) objects and structures.



Discrete Mathematics
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® Discrete mathematics deals with objects ﬂ 2

thatcome in discrete bundles, such as ! |
integers, graphs and statements in logics | it vwd 1l

® eg,lor2books -

N

® Topics include probability, set theory
etc.

® Continuous mathematics deals with objects that vary
continuously, such as real numbers-vary smoothly

® e.g,3.42inches froma wall.
® Topic include calculus

® Think of digital watches versusanalog watches
(ones where the second hand loops around

continuously withoutstopping)




Number of boys in the class.
Number of candies in a packet.

Number of suitcases lost by an airline.

Heght of a person.
Time in a race.

Distance traveled by a car.
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Montes Archimedes is known
as the Father of Mathematics.
Mathematics is one of the
ancient sciences developed in
time immemorial

Paul Erdos is known as the father
of discrete mathematics.

In 1980s Discrete Mathematics
was introduce as a computer
science support course.



Why Discrete Mathematics?

= [he basis of all of digital information
processing is: Discrete manipulations of
discrete structures represented in memory.

= It's the basic language and conceptual
foundation for all of computer science.

= Discrete math concepts are also widely used
throughout math, science, engineering,
economics, biology, efc., ...

s A generally useful tool for rational thought!



Uses of discrete mathematics in computer
science

= Advanced algorithms & data structures

= Programming language compilers & interpreters
= Computer networks

= Operating systems

= Computer architecture

= Database management systems

= Cryptography

= Error correction codes

= Graphics & animation algorithms, game engines,
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Alice and Bob have never met but they would like to

exchange a message. Eve would like to eavesdrop.

E.g. between you and the Bank of America.

_Bob

Key
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- Decrypt }—»

Message !

They could come up with a good
encryption algorithm and exchange the
encryption key — but how to do it without
Eve getting it? (If Eve gets it, all security
is lost.)
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This is stored as an
UNIQUE FACE ID by
application
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Points are transferred The FACE ID is mapped with
to database as an Individual Details and his/her
lication reads
::gmetrv it algorithm of numbers IDENTITY is created

{as plotted in grid above)







Password must:

O Have at least one lower case
character

O Have at least one capital letter

® Have at least one number

® Your password must not contain
more than 2 consecutive
identical characters.

@ Not be the same as the account
name

® Be at least 8 characters
Not be a common password
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Fime (mind
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Textbook

Discrete Mathematics and Its Applic
By Seymour Kenneth H. Rosen

Discrete Mathematics

 DISCRETE . :
MATHEMATICS By Seymour Lipschutz and Marc Lipson

www.google.com
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