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Exam Reminders

Lecture 15: Stacks and Queues March 12, 2026

Prelim 1 is Tonight!

Early Exam: 5:30-7:00, Baker Lab 335
Main Exam: 7:30-9:00, Baker Lab 200 (a-m), 119 (n-r), 135 (s-t), 219 (u-z)

Bring your Cornell ID Card and a couple writing utensils (pencils, erasers, pens)
Exam is closed-book

More information and review materials linked on website / Ed

No OHs tomorrow because of exam grading.

You've learned a lot so far! Time to show it off!



Poll Everywhere
      PollEv.com/javabear        text javabear  to 22333

(D)

(E)

(F)

(A)

(B)

(C)

Software Engineering

Sorting and Searching

Subtypes and OOP

Which topic are you most excited to show 
off your knowledge of tonight?

Loop Invariants

Memory Diagramming

Recursion and Complexity

We were most exited about Memory Diagramming

subtypes and OAP
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Today's Learning Outcomes
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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 List implemented with a linked chain. Determine which is 
preferable for a given use case.

Lecture 15: Stacks and Queues March 12, 2026



CS 2110 5

Processing Incoming Data

Lecture 15: Stacks and Queues March 12, 2026

Many applications involve gathering up a lot of data and then

systematically processing its elements one at a time

Processing sensor readings

Managing customer transactions in an online store

Correctly executing code instructions divided across multiple method calls

Handling complicated game mechanics in deck building games

Iterating over nodes in more advanced linked straitures

a'in:p innit If:S to a hospital coming soon

allow retrieval of their elements in one

Fifties order
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Queues and FIFO Ordering

Lecture 15: Stacks and Queues March 12, 2026

peoplewhiting in line

back of front of
the queue the queue

exit hereenter here

anyone can join the queue at any time

person who can exit the queue be served next

Is person at the front who has been there the longest

Queues enforie First in First out FIFO order condition



CS 2110 7

The Queue<T> ADT

Lecture 15: Stacks and Queues March 12, 2026

Like all ordered collections supports 4 operations

1 Add another element intensities
2 Remove and return a specific

element ADTdetermines which
Removes returns front element

T dequeuel
Access next element that will

Repggy f
nt element

be removed without removing

Check if there are more
elements to process

boolean isEmpty
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(A)

(B)

(C)

head = back of the queue

head = front of the queue

both options work equally well

If we model a Queue with a SinglyLinkedList  
which state representation is preferable?

deleting from end of SLL is OIN so avoid it
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Coding Demo: 
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Queues via Inheritance
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The Problem with Inheritance

Lecture 15: Stacks and Queues March 12, 2026

When a class B extends class A B's client interface

automatiially includes every method in A's client interfile

Sometimes this exposes excess functionality to the client

that lets them circumvent B's specs

insert removel etc break Quene's FIFO guarantee

client implementer

Nodest head Asin Iii f mantana
int size

it In
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Composition Relationships

Lecture 15: Stacks and Queues March 12, 2026

Idea Move some methods behind the abstraction barrier outside of
the client's view

Queue lless manages list as a private field Without

inheritanie it can decide on its own client interfere

client
implementer

enquenet Nodest head Ds
de 07 In slide Efit f

geth
sizel
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Coding Demo: 
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Queues via Composition

Lecture 15: Stacks and Queues March 12, 2026
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Queue Operation Complexity

Lecture 15: Stacks and Queues March 12, 2026

enqueue() dequeue() peek() isEmpty()

SLL

DAL

011 0 1 011 011

DIN 011 011 011

Can improve pushl to amortized 011 using
a dynamic ciriular buffer see notes
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Stacks and LIFO Ordering

Lecture 15: Stacks and Queues March 12, 2026

When we stalk up objects e.g books we only ever have

direct alless to the one on top

ftp.s
top book most recent one added to stain

stocks enforce a Lost in First out

LIFO order condition

The runtime stork is a stock of cell frames

The currently exerting method is at top of the
stock and will be the first to be removed
when it finishes exeinting
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The Stack<T> ADT

Lecture 15: Stacks and Queues March 12, 2026

Like all ordered collections supports 4 operations

1 Add another element g Incipient
steak

2 Remove and return a spelific Removes returns top element

element ADTdetermines which T pop

3 Acless next element that will Repggy
t element

be removed without removing

4 Check if there are more boolean isEmptyelements to process



CS 2110

Coding Demo: 

16Lecture 15: Stacks and Queues March 12, 2026

Implementing Stacks
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(A)

(B)

(C)

head = top of the stack

head = bottom of the stack

both options work equally well

If we implement a Stack via composition with a 
SinglyLinkedList  which state representation 
is preferable?

deleting from end of SLL is OIN so avoid it



CS 2110 18

Stack Operation Complexity

Lecture 15: Stacks and Queues March 12, 2026

push() pop() peek() isEmpty()

SLL

DAL

011 011 011 011

Amortized
011 011 OCI 011
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Stack Application: Expression Parsing

Lecture 15: Stacks and Queues March 12, 2026

Given a string representing a mathematical expression
can we determine its value in OCN time

3 6 2

Idea Read characters one at a time L R and keep

track of state of parsing as we go

Potential Issue May need to keep track of arbitrarily

large state
2 1354 55611718order of 6

stpitions simplifination happens R L so 15 ftp.f fussftosYoste
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Operator and Operand Stacks

Lecture 15: Stacks and Queues March 12, 2026

Idea Maintain 2 stocks one for spends one for pectors
Use order of operands to figure out when to simplify

3 4 6 2 7 5

Δ see lecture notes for an

operands operators animated version of this

example
push onto operands

simplify any atop the operators stock

I fit i pe i satopthe
operators stock

I simplify operators until we find corresponding
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Coding Demo: 
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ExpressionEvaluator


