Exam Reminders

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-2)

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!
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Poll Everywhere
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Which topic are you most excited to show

off your knowledge of tonight?

’ MM ¢
¥ We wieré most exciled about Meo’y Dn?l“f m ,:7)

«5"1’*"’?35, at\A HOP,

Loop Invariants (A)  Software Engineering (D)
Memory Diagramming (B)  Sorting and Searching (E)

Recursion and Complexity (C) Subtypes and OOP (F)
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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 List implemented with a linked chain. Determine which is
preferable for a given use case.
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Processing Incoming Data

/Vlany qulicq'Hons volue 3q+her::»j up a lot .oF date , qad ten
$7$fqul-.‘ca”y Process:.,'7 ts  elemeats ove ot a time.
= Process:nj sensor reqdings | l-
- qung%ad Cw ptomer Yransactions i au owmline Srore
- Correctly executry lode iastruckioas  divided across mmlibiple metvod calls
- HanJ|:47 Coﬂlplicdecl 34/'16 Mechanics 11 Jeck—bq:U??} 3-;*»&5
-I_i-em{--‘qj over wodes iw ™ofe adugaced diaKed  Steuctares

(e..j. yrees aad jr,,P\.,s)

- Admiﬂn‘aj McoMinj FO*-'enfs te a lws‘o.')'al (um.-:-} $00n)

Ocdeced collections allow retrieval of 1tuweir elements 2 one
pre-deftermined order.
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Queues and FIFO Ordering

v . . .
Pe°f'e wa:J-v 11 ’me

? D B
back of feont of
fhe queue 2 e quewe
(enter wece) (ex't Were)
> A
~ Ogayone ctv Join  the quewe gt a1y e %

- he qaly perso ho ¢ exit  the 9ye 4e (be Served ext)
is the person ot he froak  whe Ues beea fuere  Yhe  lewjest

Qyeunes eaforce "Fiest in, First oyt" (FIFO) ocder coqdition.
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The Queue<T> ADT

Like all " Ordersd colled-ionsu, Supports L aPeren‘:o-os'.

|. Add another element xy Adds to back of qaeve %/
/ [}
Void enqneve (T elem)/

2- RCMOUQ QIIJ (‘c}q/‘q o SPCC;F:C

element (ADT determiaes which) /xx Removes & returns feoat elemewnt x/

T Jetwewec ))'

3. Access next elemeqat Yt il Jxx Retnrns $eont element %/
be vemMoved (u.‘i\wa’ reMouHoy) T PCGK();

L" . Checu« :F 'H'll.'fC are  more

C\e"?e')",s +O FrOCCQS EOO‘eQ’) \5 E"")P‘l'y[))'
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Poll Everywhere
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If we model a Queue with a SinglylLinkedL1ist
which state representation is preferable?

delebing fony ead <F SLL i OCN) g9 qup:d it
y e a

head = back of the queue (A)

head = front of the queue

both options work equally well (C)



He

(% Coding Demo: Queuesvialnheritance
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The Problem with Inheritance

when a clasg BB extends class A B's

/
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Composition Relationships
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(% Coding Demo: Queuesvia Composition (%
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Queue Operation Complexity

enqueue() dequeue() peek() isEmpty ()
SLL 0Q)) o(1) O(1) 0(1)
X
DAL O(N) o) O(1) o)
X (an improve Pwsb[) to amortized O(I) 4S9
o0 d\,qu;:c ciccular buffer (see notes)

CS 2110 March 12,2026

Lecture 15: Stacks and Queues




Stacks and LIFO Ordering

Whwen wve stk wvp obljects (e']'/ booxs) we oal, ever \ave
direct access 4o $ve one on top.

TOP book = Mojf’ rGCCﬂ‘I' o8¢ C\JACA ‘]’O 5.‘.""

] Stacks  euferce a "lagk in, Firsk out”
(LIFo) order coadition

The ruatime Steck 15 a9 Sticy of ¢call  frameg
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The Stack<T> ADT

Like o,” " Ordetgd collec 'HO"S“, S.wppor'fS Y OPCM*?O"S.-

/xx Adds to top of slhek %/

notY
|. Add anotver glement Void pash (T elem)’

2, Remoue and cetura o Spec;F:c /xx Remove§ + returns ‘}OP e,]eme"" */

elemeat (ADT deterrizes which) T popl )j

3 Access wext elemeat Yuat i) Jxx Returns Yop eleweut %/
be vemMoved (u.‘i‘)o«,l’ reMouhnj) T Pce\l();
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b ool is Emptyl):
elemeats Yo process oolean Py S 7,
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2 Coding Demo: Implementing Stacks &
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Poll Everywhere
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If we implement a Stack via composition with a
SinglylLinkedList which state representation
Is preferable?

delebing Gamy and oF SLL 1 ON) 5o qupid !
y 4o a

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

both options work equally well (C)



Stack Operation Complexity

push()

pop()

peek()

isEmpty()

SLL

DAL
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Stack Application: Expression Parsing

(Given @& 5trin9 feplesenl—iﬂj A Majhe Matics | expfess;o}))

can Ve determine its  value (in O(N) time)?
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Operator and Operand Stacks

Tdea.~Maiatain 2 steks,  ove dfor L'pgumd_s' ove for operators
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2 Coding Demo: ExpressionEvaluator &
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