@ Data Structures %

data object
set or collection of mnstances
mteger = {0, +1_ -1, +2 -2 +3, -3, ...}

daysOfWeek = {8 M.T, W ThF,5a}

Data Object

mstances may or may not be related

myDataObject = {apple, chair, 2, 5.2, red, green, Jack}

K Data Structure

Data object
relahionzhips that exist amens mstances
and elements that compnse an instance

Among instances of mteger
368 <370
280+4=284

e Data Structure

Among elements that comprize an instance

369

3 13 more significant than &

3 13 immediately to the left of 6
D 1z immediately to the nght of 6

Al Data Structure M

The relationships are usually specifiad by
specifying operations on one or more
mstances.

add, subtract, predeceszsor, multiph-

& Linear (or Ordered) Lists &

mstances are of the form

TP -

where &, denotes a hist alement
n >= {1 13 finite

hst s1ze 15 n




® Linear Lists ™

L ={:E|_I:- E_:- E_': Ei: - = =1 E }

relationships

g, 15 the zero'th (or front) element
e, 1z the last element

e immediately precedes e

Linear List Examples/Instances

Students m COP3330 =
(Jack, Il Abe Henry, Mary, ..., Judy)

Exams m COP3530 =

(examl, excam? exam3)
Days of Week = (8, M, T, W, Th, F, 53)

Months = (Jan, Feb, Mar, Apr, ..., Nov, Dac)

Linear List Operations—size()

L =¢abcde

sz =3

Limear List Operations—get(thelndex)

get element with grven mdex

L=fabcde
get(l) = a
get(d) =¢
setrd) =
geti-1} = error

get?) = arror

Linear List Operations—
indexOf{theElement)

determine the mndex of an slement

L={abdba
indexCfid) = 2
index(ffa) = 0
index0iz) = -1

Linear List Operations—
removel(thelndex)

remove and refurn element with grren
mdex

L=fabecdefel
removelZ) returns ¢

and L becomes fa. b.defg

mndex of d 5. and g decreasze by ]




Linear List Operations—
remove(thelndex)

remove and retum slament with given
mdex

L=(abecdefel

remove(-1) == emor
remove(20) == emor

Linear List Operations—
add(thelndex. theElement)

add an element so that the new element has
a specified mdex

L=fabecdefgl

addi0 k) ==L = (habcdefgl
mdex of a.6,¢.d 5f and g merease by |

Linear List Operations—
add(thelndex. theElement)

L=yabcdefgl

add(dh) ==L = (a b hecdefel
mdex of ¢, d & f and g mcrease by [

aad{10.h} == error
add(-6.h) == emor

Data Structure Specification

UL angpage independent

# Abstract Data Type
(AJava

= Interface

# Abstract Clazs

Linear List Abstract Data Type
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Linear List as Java Interface

An interface may include constants
and abstract methods (1.e., methods
for which no implementation 1s
provided).




