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1. An “abstract” view of the stack:

Using an array implementation would look something like:
0 1 2 3 (max-1)

items: | 5, | | ¢ Q)‘)

=

top: | o7 max:
2 100 [

- Zr. NI (
" Complete the big-oh notation for the following stack methods agsuming an array implementation: ("n" is\the # itefns)
push(item) pop( ) peek() size() isEmpty() isFull() Cbpstytétor

[ meon | OCH) | OQ) [0C1) (o1 |oCt) [04)

- 2. Since Python does not have a (directly accessable) built-in array, we can use a list.

class Stack:
def  init (self}:
self.items = []

def isEmpty{self):
return self.itemg 5= _[]
ae,\@eﬁi;n @og ) = =0
def push(self, item):
self.items.append{item}

def pop(self):
return self.items.pop(}

def peek(self}: o ! =
return self.items[lemr{self-dtens)-1]

def gize({gelf):
return len{self,items)

Since Python uses an array of references (pointers) to list items in their implementation of a list,

"Abstract” é@L:D Stack Object list Object
Stack O 0 1 23

CI ,:" items: alble J

c top e 7

b --------------- - “s 2‘ {

a bottom ;

a) Complete the big-oh notation for the stack methods assuming this Python list implementation: ("n" is the # items)
push(item) pop() peek() size( ) isEmpty( ) __init_

e | O(1) | 0() | 00) | O | o) |od)

b) Which operations should have what preconditions? \{ . ,
A D & o . NP .}@\
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3. The text’s alternative stack implementation also using a Python list is:

¢lags Stack:
def _ init_ (self):
self,.items = [}

def isEmpty{self):
return self.items == {]

def push{self, item):
self.items.insert (0, item)

def pop(self):
return self.items.pop(0)

def peek{gelf):
return self.items (0]

def size(self):
return len{(self.items)}

Since an array is used to implement a Python list, the alternate Stack implementation using a list:

"Abstract" “altemate" Stack Object list Object
Stack T 0 1 23
{0 dtems)) —————» ¢ | b | a
¢ | top .
o
a_ | bottom

a) Complete the big-oh notation for the “alternate” Stack methods: ("n" is the # items)
push(item) pop() peek() size( ) isEmpty() _init

mean | (O(n) | On )| OC) [oG) [00) | o0)

4, How could we use a stack to check if a word is a palindrome (e.gg radar, toot)?

(\S¢am Sv‘rm\z From loft —to- w%‘f% Puséw Forst Z];;/?/cﬁpg'ﬁ?@/

1§ ;«F 0::M lﬁM 5‘“‘*2 g)?;g(gf; i%’ifg‘{ﬁc* (ééﬁ?”a;\\_)

! (3) As §{§ﬂ$r;£h+ ﬁmé comaire 1o ﬂ@f{“fé’é‘éﬂ C\ ( j

5. HO\%! could we check to see | 4“@ l'gve a ge\zfé'inéeéa s’tung of nﬁﬂéfl éﬂ ﬂlbo/fs (‘}(’ (Z{ Sga;) ’f(/}‘g ,k}) ”)
Scan striog foom lebbto-rizfte (5§
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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 linked_stack.py) uses this Node cla ceptually, a LinkedStack object would
look like: AL e

"Abstract" Node Objects
Stack T T
& / data  next %/ data  next %
C fop ,‘ _ ': “ ! ] —3'—}‘| H -—-——,-‘—}". 'a! ne ,
b . sizer | Y, AN ’
a bottom "“"‘-- ’ .17_ O,-"’ e ST Tt T
class Nede: ¢lass DinkedStack (object):
def _ init_ {self,initdata}: wnu 1ink-based stack implementation.®"
self.data = initdata
gelf .next = None gef _init (self):
self. top = None
def getData(self): self. size = 0
return gself.data
def pushiself, newltem):
def getNext(self): - unnInserts newItem at top of stack."»"
return self.next / ) - N J y
O vemp = Node (now Fom
def getData(self,newdata}: ‘T‘“ .»{ N ‘
gself.data = newdata @ PMQ# se Qk i (.59(?/‘{1.,”7&@/9)
def setNext (self,newnext}: @ l . ﬁL
gelf .next = newnext =) SQ ( - \{“t‘l’{‘) = eMI@
Q Sell - <rge e |
ef popiself):
a) Complete the pU.Sh, pPoD, and rnrRemoves and returns the item at top of the stack.

precondition: the stack is not empby, ™"
___str__ methods.

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

[ ]

constiuctor __init  :

* push{item): def peek{self):

»nnReturns the item at top of the stack.
Precondition: the stack is not empty.""?
*+ pop() return self. top.getData()

def size{self}:
L )

peek() #nhReturns the number of itemg in the stack.""
return self._size
e gize
0 def isEmpty(self):

return self., size == ¢
* isEmpty()
def _ str_ (melf):

nnnTtems strung from top to bottom, "¢
s str()
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