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Introduction [ 1]

" |n computer science, a data structure is a way of storing data in a
computer memory so that it can be used efficiently

* Examples: lists, arrays, stacks, queues, trees, graphs, etc.
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Introduction [2]

" Importance of Data Structures
* Different kinds of DSs are suited to different kinds of applications

* e.g. B-trees are well-suited for implementation of databases

" |n the design of many types of programs, the choice of appropriate DSs is
crucial

= A carefully chosen DS = a more efficient algorithm
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Performance Analysis

* The amount of computer memory and time needed to
run a program

= Space Complexity

¢ The amount of memory it needs to run to completion
" Time Complexity

¢ The amount of computer time it needs to run to completion

* Good data structures must guarantee low complexities!
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Data Structure Text Book

" Chapter I: Java review

= Chapter 2-4:  Complexity of algorithms
" Chapter 5-8:  Linear List

" Chapter 9-11: Stack & Queue

= Chapter 12-16: Tree

»= Chapter I7: Graph

" Chapter 18-22: Algorithm-Design Methods
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Linear Lists

* Linear List (Ordered List)

» An ordered collection of elements
= Examples
e JLh (25, 202, ¥HE, ..)

« 84X (98,92, 90,8277, ....34)

* A list of gold-medal winners in the Olympics ordered by year
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Arrays

= Representations of a Multidimensional Array

o 1 2 3 4 5
6 7 8 9 10 11
12 15 14 15 16 17

(a) Row-major mapping

[O] [1] [2] [3] [4]
[

Memory structure for a two-dimensional array
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Matrices

= Matrices

= An m X n matrix is a table with m rows and n columns

= m, n: dimensions of the matrix
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country scenario
asset A B C D asset 1 2 3
platinum 2 5 1 0 platinum | 20 15 50
gold| 6 2 3 B8 gold | 15 12 40
silver 0 10 50 30 silver 1 1 2
(a) asset (b) value

Asset and wvalue matrices
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Stacks

" A linear list in which insertions (called pushes) and
removals (called pops) take place at the same end

= LIFO (Last In, First Out)

List position
1| 10 |«—— Top of stack
2| 80
31 60
) . .
;_ — list.size() 5




Queues

" A linear list in which insertions and deletions take place at
different ends

= New elements are added at the rear; deleted, at the front
= FIFO (First In, First Out)
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Various Trees (1)

" Tree

= A special case of a graph which represents
hierarchical data

= root node, parent node, child node, etc. ™"

= Binary Tree

= A tree in which each node has at most two
children

" e.g. a simple binary tree of size 9 and height
3 with a root node whose value is 2
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Various Trees (2)

" Binary Search Tree: A binary tree in which

» the left subtree of a node contains only values less than or
equal to the node’s value

" the right subtree of a node contains only values greater than
or equal to the node’s value
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Various Trees (3)

= AVL tree

= Balanced Tree

" Tournament Tree
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Graphs [1/2]

* An ordered pair of finite sets of V and E
" V: vertices (nodes)

= E: edges (arcs)

5 (a) (b)
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Graphs [2/2]

" Examples

= A vertex represents an airport and stores the three-letter airport code

= An edge represents a flight route between two airports and stores the
mileage of the route
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Algorithm-Design Methods

= Algorithm

= A procedure for accomplishing some task which, given an
initial state, will terminate in a defined end-state

" Design of a good algorithm is crucial to solving problems

= A Variety of Algorithms
* The Greedy Method
" Divide and Conquer
" Dynamic Programming
" Backtracking
* Branch and Bound



Good Luck in Data Structures!

S

SNU Internet DataBase La

=

19



