CSE 326 Data Structures

Introduction

Class Overview

= Introduction to many of the basic data structures

used in computer software

= Understand the data sinsctures
- Analyze the algonthms that u=e them
- Know when fo apply themn

» Practice design and analysis of data struciures.
» Practice using these data struciures by wriing

Programs.

= Maks the transformation from programmer to

computer scientist

Goals

» You will understand
— what the ipoks are for storing and proces=ng common

daia types

- which lools are appropriate for which need

= 5o that you can

- make good design choices as a developer, project
manager, or syskem customer

= You will be able to

JUSHYY your design decsions via formal reasoning
Communicare deas about programs deardy and
precisely

Goals

“I will, in fact, claim that the difference
between a bad programmer and a good

one is whether he considers his code or
his data structures more important. Bad

programimers wory about the code. Good

programmers worry about data structures
and their relationships.”

Linus Torvalds, 200

Goals

“Show me your flowcharts and conceal
your fables, and | shall continue to be
miysfified. Show me your fables, and |
whon't usually need your flowcharts; theyll
be obvious.”

Fred Brooks, 1875

Data Structures

“Clever” ways to organize information in

order to enable efficient computation

—What do we meaan by clever?
—What do we maan by efficient?




Picking the best
Data Structure for the job

* The data structure you pick needs to
suppaort the operations you need

* |deally it supports the operations you will
use most ofien in an efficient manner

* Examples of operations:
— A List with cperations irnsert and delete
— A Srack with operations push and pop

Terminology

- Abstract Data Type (ADT)

- Mathemafical descnplion of &n obfect with st of
oparalions on The cbject. Usefid building block.

= Algarithm

- A high laval, @nguags indapendant. description of a
slep-by-slap prooess

« [Cata structure

- A speofic family of algorithms for implermening an
absiract daka bepa.

» Implementation of data structune

- A speofic imphamariation in a speodfic languaga

Terminology examples

= A stack is an sbstracf dafs fype supporting
push, pop and sEmpty operations

= A stack dsfs shrucfurs could use an array, a
linkad list, or anything that can hold data

= One stack implemenfahion is java.util. Stack;
another i java.util.LinkedList

i an absiracked vy of
chalii SOLnd, el

« Absiract Dota Type (ADT)
- & mathemalical descriplion

Concepis vs.  Mechanisms
= Absiract » Concrete
= Pzsudocode » Specific programming languape
= Algorithm * Pragram
- A sonance of Righ-evel ~ A senuencs of operalons in 2

SpRoific programming gL,
whiichs miay 2ct iupon naal data in
the fom of numbers, images,

r [l =tnociure
— & spanilc wery in which &

of o obpeas] 2 Hhes Sl Of PrOgRT S dak S neprEsanind,
Cparatons on b chyech which neflects ha programmens
disign droasisianals.

Why So Many Data Structures?

ldeal data structure:

“fast”, “elegant”, memory efficient
(zenerates tensions:

— tme ¥5. space

- performance vs. slepance

— penerality vs. simplicity

— one operation's performance vs. another's
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Today's Cutline

Introductions
Administrative Info

What is this course about?
Review. Queues and stacks




First Example: Queue ADT

* FIFO: First In First Qui

* Queue operalions
oredte
destroy [ Ene A =T
Enqueus ' =
degueus '
is_empty

Circular Array Queue Data

Structure
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Linked List Queue Data Structure
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Circular Array vs. Linked List

= Too much space = Can grow as nesdsd

« kth element accessed - Can keep growing

“easily” - Mo back looping
= Mot as complex around to front
= Could make array = Linksd kst code maorne

more robust complex

Second Example: Stack ADT

= LIFO: Last In First Out
= Siack operstions
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Stacks in Practice

* Function call stack

* Removing recursion

* Balancing symbols (parentheses)

* Evaluating Reverse Polish Motation




