Data Structures (CS 1520)

Lecture 5 Name:

1. The Node class (in node . py) is used to dynamically create storage for a new item added to the stack. The

LinkedStack class (in 1inked_stack

. py) uses this Node class.

_ c;ptually, a LinkedStack object would

. \
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class Node:
def init_ (self,initdata}:
self.data = initddta
self.next = None

def getData{self):
return self.data

def getNext {self):
return self next

def setData{self,newdata):
self.data = newdata

def sekbNext {gself,newnext}:
self.next = newnext

a) Complete the push, pop, and
__str _ methods.

b) Stack methods big-oh’s?
(Assume “n” items in stack)

constructor __init

* push(item):

* pop()
* peek()
¢+ gize()

* igEmpty()

¢ str{)

¢lass LinkedS8tack{object):
mnn Link-based stack implementation, "

def  init_ (self):
self. top = None
gelf, size = 0

def push(self, newltem}:
- "wrIngerts newltem at top of stack."""

ﬁ) Temp = Naﬁa,( r\ewfl;{@m)
B Temp.sed Nevt( setf, _1ap)
.S’@liﬁm‘f“af@ = “f“er‘*lﬁ

‘ Sell . <o |

d&éf pop{self):
twtRamoves and returns the item at top of the stack.
precondition: the stack is not empty."""

def peek{self}:
nwaReturns the item at top of the stack.
Precondition: the stack is not empty."""®
return self. top.getbatal(}

def size{self}:
nurpeturns the number of itemg in the stack.*'®
return self. size

def igEmpty(self):
return self._size == 0

def _ str (self):
snuTtems strung from top to bottom, ®t®
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1. The Node class (in node . py) is used to dynamically create storage for a new item added to the stack. The
LinkedStack class (in 11nked stack.py) uses this Node class. Conceptually, a LinkedStack object would

ot o

Node ijects _____
data next N/ data  next
N _ ; ’i\ N o ,.5

Cugrny

class Node:
def init {(self,initdata}:
gelf.data = initdata
self.next = None

def getData(self):
return self.data

def getNext(self}:
return self.next

def setData{gelf, newdata):
self.data = newdata

def setNext {(gelf,newnext):
self . next = newnext

a) Complete the push, pop, and
__str  methods,

b) Stack methods big-oh’s?
(Assume “n” items in stack)

constructor __init_ : 0 C I )
push (item) : &([)

* pop{) @6)

* peek() @([)

« size() <><l)

s igEmpty () @(5)

e str() O (f‘\)

¥, S N
class LinkedStack{object):

LR}

def

def

def

def

def

def

def

Link-based stack implementation,""®

_init_ (self):
gelf, top = None
gelf. gize = ¢

push{self, newltem):
nuuTngerts newltem at top of stack.vnt

temp = Mode(new Ttem
e m se%Nex+(,§@le 0P
Selt. _dop = "‘f'em/

Self, —sige +=

pop{gelf}:
sniRgemoves and returns the item at top of the stack,
Precondition: the stack 1s not ewmpty,""!

ot self, . sege - (,
Wﬂ (5@ p,d“f(dm Canie T ‘?Q et ﬂ%e
= o (i?f vV pop ey

Se {70 foo = sel, ‘3@ Vet
self, s f’ se f 9! 0
f“e“fwm f«e,ﬂafo 3@{0&?7’-?()

peek(self};
nuhReturns the item at top of the stack.
Precondition: the stack is not empty."""

return self._top.getData{)

size (gelf}:
nniReturns the numbter of items in the stack,m"*
return self._size

isEmpty (self):
return self. size ==

__str_ (self): (’%’gﬂ) QLé 4 (é@'f’f&ﬂﬂ)

rurTtems trung from top to bottom X

re v [-8¢# (-19 )
Corcent = gp) i

while_ ’@ Mya
rf*esg,f ﬁ éﬁ; + oA % Curent, get Doty ( ))

CYrrent =
retv [i§ . e Ff’(*zhzﬂﬁezgf)ﬁf% ()
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Data Structures (CS 1520) Lecture 5 Name;
A FIFO gueue is basically what we think of as a waiting line. F: L =7
“front” "rear”
"dequene” "enqueue”
front item new items
a }O C A € to the rear

o

The operations/methods on a queue object, say myQueue are:

Method Call on myQueue object | Description

myQueue . dequeue ()} Removes and returns the front item in the queue.
myQueue . enqueue (myItem) Adds myItem at the rear of the queue

myQueue . peek () Returns the front item in the queue without removing it.
myQueue. isEupty () Returns True if the queue is empty, or False otherwise.
myQueue . size () Returns the number of items currently in the queue

str (myQueue) Returns the string representation of the queue

2. Complete the following table by indicating which of the queue operations should have preconditions. Write

“none” if a precondition is not needed,

return self.items == [1

def enqueue(self, item):

self.items, insert (0, item)

def degueue (gelf):

return self. 1tem" pop()M

o fatse | . .

-]

def peek(self):

fetue ‘5@({ (e ¢

def size(self):
return len{self.,items)
def  str_ (self): ("P"”\“! )MQ w 'ALJ ., gﬁég(*ﬂu
Cest M Ste = = (Revar), "
b
For ”\Iiw‘%m raag e ( m(gel{.%ew) M
vele L ‘{‘ I 5’@;@ I"!f"ﬁfziﬁéf@,\’ "‘a\

N N

(v?l . -
,zQ 5¢ H} l_gf;sfgﬁy

Method Call on myQueue object | Precondition(s)
myQueue . degueue () & IQ.S“ VA f:}vi‘ Lo é%/.?‘% L
myQueue . enqueue {myItem) ]’V’a Al {7
myQueue . peek () /Qw ewve ('S Hof e~iahy
myQueue . 1sEmpty{) NQVi.é} /
myQueue . size ()} [\/@ Al
str {myQueue) M@ﬂf
3, The textbook’s Queue 1mplementat1Q\n use a Python list: \[' - G‘?l.u.
LI renr 5 5 |9, Complete the _peek, and _ str_
class Queue: { 73 _
def _ init  (self}: Vet ‘ ethOdS
self.items = [] L r@ g ( t g} W‘z
def isEmpty(self): b {)) at are the Queue methods big-oh’s?.

(Assume “n” items in the queue)

__init

— O
0 () )

* engueue {item) @fﬁ)

* dequeue () 0(()
Jpeek( @f[)

. slze()o('> M%(ﬁ“ﬁ,)
’4, r() N
Ola) (424 Fp o z?}(% )4y

Bk J

ﬁnstl uctor

isEmpty ()

o~ / e | .
rec (S = gerl(Sf et y«gw)“

(még
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3. An alternate queue implementation using a linked structure (LinkedQueue class) would look like:

Node Objects
"Abstract Queue” LmkedQueue Object e -
""""""" - / data  next " data next . " data  next
WK Y TN I L ;
W X! y } front —oe W —, ! I I —+

front rear i size: E ‘4 e e

a) Draw on the picture and number the steps for the enqueue method of the “normal” case (non-empty queue)

b) Write the enqueue method code for the “normal” case:

@ "f'&”"f }\/@ ¢ ( /\ewiwm/) -
@ St —rear, e«{»d/ew(’af@ﬁif@ )
Se w:w Ve = Jem

@ ‘51@ ‘fm«g*(%{? &= |

¢) Starting with the empty queue below, draw the resulting picture after your “normal” case code executes.

/"’\
empty LmkedQueue Object@a Q \7!{} :
P a0 A UM
ot [ Ty T /éj

',"‘ 5 X \ Vs |
; . ‘, A fgj’
i _size: ;)%g@ e bk
., _rear @ '

d) Fix your “normal” case code to handle the “special case” of an empty queue.

0 Temp = Vo Lo (new, Trom)

A §el$,w§g%e = O H# @Wl[d’f“/ Taeve gpeial case

Self, Proat = *%ew)a
else:
Self _vear. sol Nﬂw%‘(*em/o) # Normal case

é(gl@‘m Vear < ‘fﬁefm/a

@
@
@,

self,_gize =
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Yo '
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o fronti | ——wed | W —» | ¥ Y

¢) Draw on the above picture and number the steps for the dequeue method of the “normal” case (non-empty queuc)

f) Write the dequeue method code for the “normal” case:

g) What “special case(s)” does the dequeue method code need to handle?

h) Draw the picture for each special case and number the steps for the dequeue method in the “special” case(s)

i} Combine the “normal” and special case(s) code for a complete deguene method.
P

j) Complete the big-oh notation for the LinkedQueue methods: ("n" is the # items)
- __init | enqueue(item) | dequeue() peek() size( ) isEmpty() _str

Big-oh
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