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What is returned by squish(list, (x, y) -> x * y) if
list = [1,2,3,4,5,6,7] ?

r )
interface Combiner<T> { T combine(T x, Ty); }

static <T> CS2110List<T> squish(CS2110List<T> list, Combiner<T> f) {
CS2110List<T> out = new SinglyLinkedList<>();

—
\~

lterator<T> it = list.iterator(); v
. ) l. J"Ab next 2
while (it.hasNext()) { 2lemeats $eony ['2/]2) 30]
T temp = it.next(); l: s}
if (it.hasNext()) { out.add(f.combine(temp, it.next())); }
} 7. tombiae thes

return out;

}
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Today's Learning Outcomes

63. Identify use cases for the Stack and Queue data structures.

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

57. Compare the performance of a List implemented with a dynamic
array and a Listimplemented with a linked chain. Determine which is
preferable for a given use case.
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Processing Incoming Data
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Queues and FIFO Ordering
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The Queue<T> ADT

LiKe o 1l " Ordered collec tions “, Supports L OPerd-:ov)s:

/xx Adds 1o back of qnaeue %/
1. Add another element Void enc[-—,ev,e (T e‘eM)‘;

2  Rewmove aad cetura & specific /xx Remove§ & returns front element */

element (ADT deperrines Weh) T dequeuvel )
3 Access mext elemeat et i) /x% Returns SFeont elemewnt */
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Y. Checw F  tuere are more boolean 5 Em,,-l-y[))‘

elemeats to process
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2 Coding Demo: QueuesviaInheritance &
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The Problem with Inheritance

when a class B extends  clss A, B'S
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Composition Relationships
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2 Coding Demo: Queues via Composition &
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If we implement a Queue via composition with a
SinglylLinkedList which state representation
Is preferable?

delebing Gy and o SLL 8 OW) g5 qupd !
Y 6o a

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

both options work equally well (C)
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Queue Operation Complexity

push()

pop()

peek()

isEmpty()

DAL

O(N)

SLL
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Stacks and LIFO Ordering

Whwen wve stk wvp objects (e.]., books) we oal, ever Yave
direct access 4o tYe oneg on top.

T°P boo = ™Most feceat one to be added

[ - l ‘o Stack

l StacKs ‘e ordered collecHons Juat euforce a

" Last n Firsk ouyt' (LIF0) order coad.tion
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The Stack<T> ADT

LiKe oll " 0rdered colleci-ions“, Supports L opemi-:ons'.

/xx Ads 1o 1op of sl %/

|. Add another element Void Pv.s\a (T eleM)/'
2 Remaue aad cetura & SPeciF:C /;C.# Remove§ & returns ‘]‘OP 6)8"164" */
element (ADT determizes which) T pop ( ))
3 Access vext elemeat Yt wi /x% Returns ToP  element %/
. be vemoved (withont rgl\')ou:aj) T Pce‘l ()/
Y. Checx f  twere are more boolean 15 Emp-l-y[))'

elemeqats to process
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2 Coding Demo: Implementing Stacks
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If we implement a Stack via composition with a
SinglylLinkedList which state representation
Is preferable?

Acld:n] frony @ad b SLL O(N), S0 avoid !

head = top of the stack @
head = bottom of the stack (B)

both options work equally well (C)
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Stack Operation Complexity

push()

pop()

peek()

isEmpty()

DAL

SLL
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Stack Application: Expression Parsing
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Operator and Operand Stacks
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2 Coding Demo: ExpressionEvaluator £
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