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Recall: Our previous censor() definition had an O(N?) runtime.

What lambda expression can we pass into transformAll() to
satisfy the censor() specs and achieve an O(N) runtime?

7

/**x Replaces all instances of the given "word with "skxx" in these "lyrics . */
static void censor(CS2110List<String> lyrics, String word) {

lyrics.transformAll( g -> S_Q%uqss(uofd> 7 " yueex" s B

b

\

ecall. @Functional Tulerfece .
# Fs.‘bl:r. interface TrausformationdT? ¢

T *fﬁnstefm (T ;np"d’);
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Today's Learning Outcomes

58. Describe the semantics of Stacks and Queues, and utilize them
within programs.

59. Describe composition relationships and scenarios where they may
be preferable to inheritance.

52. Compare the behaviors, memory utilization, and performance of
ordinary Java arrays and Lists backed by dynamic arrays and linked
chains. Determine which is preferable for a given use case.
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Processing Incoming Data

Many applications involve gathering up a lot of data and then
systematically processing its elements one at a time.
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Queues and FIFO Ordering
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The Queue<T> ADT

Like all "ordered collections", Queues support four operations:

/XX Adds %o bacey of q-eve */

1. Add another element ,
void eaqqeve (T elem),

2. Remove/return "next" element /xx Removes & ceturns Froat element %/
(ADT determines which is "next") T dequevel ))'

3. Return "next" element /%% Retarns Feont element */
(without removing it) T peex (),
4. Check if there are more elements boolean ¢ E"’P’fy[) -
/
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which state representation is preferable?

de,le’rin? Scom ead of SLL is O(N) .. avoid it

head = back of the queue (A)
head = front of the queue @

both options work equally well (C)



& Coding Demo: Queues via Inheritance &
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The Problem with Inheritance

When class Bextends class A, B'sclientinterface automatically

(and non-negotiably) includes every method in A's client interface.
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Composition Relationships

Idea: "Move" some methods behind the abstraction barrier to get them
out of view of the client.
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2 Coding Demo: Queues via Composition £
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Queue Operation Complexity

enqueue() dequeue() peek() isEmpty()
SLL o)) o(1) o(1) 0(1)
%
DAL O(N) o) 001 o)
¥ (Can i/\qproue Pv.sh[) o amortized O(I) “’5;‘?}
[y d\,quic ciccalar  buffer (see wotes)
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Stacks and LIFO Ordering

Wuwen wve shck  wvwp objects (e.j., bool(s) we 04]7 ever \ave
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The Stack<T> ADT

Like all "ordered collections", Stacks support four operations:

1. Add another element /xx Adds to  Yop of sl #/

Void Fwsh (T elem)’}

2. Remove/return "next" element /xx Removes « ceturns  top element x/

(ADT determines which is "next") T pop )).
3. Return "next" element /5% Returns 1o0p  elemewnt %/
(without removing it) T peex (),

4. Check if there are more elements boolean s Empty [))»
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If we implement a Stack via composition with a
DynamicArraylList which state representation
is preferable?

qdd"‘j/"e"lo\/“‘g 'Frol‘q bej;nqinj o-F DAL i5 O[N)

index 0 = top of stack (A)
index 0 = bottom of stack @

both options work equally well (C)
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If we implement a Stack via composition with a

SinglylLinkedList which state representation
is preferable?

dele’riny feom end of SLL s O(N) ... avoid it

head = top of the stack
head = bottom of the stack

both options work equally well



2 Coding Demo: Implementing Stacks £
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Stack Operation Complexity

push() pop() peek() isEmpty()
SLL O(1) O(1) O(1) O(1)
DAL O(I) 001) O(1)
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Stack Application: Expression Parsing

Given a String representing a mathematical expression, can we determine
its value (in O(N) time)? ; .

3% (6+2)
Tdea. RcoJ chracters ong at 9 dime L R and Keep
Yra ek of Ystale ' of FMS;-—-) 45 wve 90

J4eq il
Poteatial Issue. May aeed to Weep YrocK of arb-dcacily

large  stafe
o (3+Ux(5+6%(7+8)))

order of ¢ s 4 3 2 l

yne se ) bac K
rons taplification  \Wappemse R->L 5o we ce1 wse 5

a?er\{' onN S MP c P? l +o ,(eep +"C“ ﬂ.p s+q1—6

CS 2110 Lecture 15: Stacks and Queues October 15, 2026



Operator and Operand Stacks

Idea: Maintain two stacks, one for operands and one for operators, then
use the order of operations to figure out when to simplify.

3 Y+ 6 x (2 + 7 ) x S

¥ see \ectuse notes 'Fol‘ av onimation

Next symbol:
# - fmslq onlo eoperands

* cmplify sy ¥ atep the opor‘*"'f Sileck
> SMrl 7 4 e ’\Lh % sato opc"-ﬂors

+ > gimpltfy a1y + ¥ alop tue Opel“*ofs Stocu
vea r,;l'. '+ sato Of)c’ﬂors

( > pust onto  operators

. 1,1
) -> 52/\1,)“"7 opersters yat:l e {4 mq-l-c\nanj (

foen pop 'C operands operators
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Which of the following depicts our parser state just
after parsing the second "+"in "1+2*3+4" ?

left associativity higuer ?receaen ce

(A) (B) ©

+
1 + 7/ +

operands operators operands operators operands operators

- N W
+ * +
o




2 Coding Demo: ExpressionEvaluator £
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