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What are the contents of 1ist after these operations?

(public static void main(String[] args) {

CS2110List<String> list = new DynamicArrayList<>();
list.add("apple");

list.add("grape");

list.insert(1, "banana");

list.insert(0, "grape"); Gee lectare demo code  that
list.set(2, "orange"); visualizes all  operations,
list.remove(1);

list.delete("grape"); ["orqns e,“, ! 3rq,oe“_]
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Today's Learning Outcomes

53. Implement a generic class or method with one or more generic
type parameters. Use generic classes in client code.

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.

58. Draw object (or node) diagrams to visualize linked data structures.
Implement methods on linked data structures.
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DynamicArraylList Performance
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Decentralized Storage
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Nodes and Linked Chains

Smaller objects = "Nodes" rclassNode<T>{
Each wode.
_ Carriey 5ma|| amount (1 C,CMG'D"') T data;
of data
- Holds a reference (:.e.} links ) +o Node<T> next;
another N°'le) tve "aewt' node L}

L'tﬂw“"j w,.,,H-iPIe nodes foy ether Lorms a ”C Lain

Firsp Node in  chain 6 called the Mpoad"

\

5\4;}:4‘7 Cromy  the Viedd, wwe can  aceess BN elewmeqf b)’
.(:ollowhj eﬂowJ\q \in K5,

CS 2110 Lecture 13: Linked Data October 7, 2025




Visualizing a Linked Chain (of sting¢)
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Linked Lists
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How many heap objects are required to represent a

SinglylLinkedList<Integer> objectwith size =37
Integer Integer Tuteger

Node
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2 Coding Demo: SinglylLinkedList State &
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Nested Classes
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(% Coding Demo: Constructor/ assertInv() (%
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nodeAtIndex() Helper Method

Working with your neighbor, complete the definition of this method.

-

private Node<T> nodeAtIndex(int index) {
assert 0 <= index && index <= size;

Node<T> cufreat = head, int (=0
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& Coding Demo: Using nodeAtIndex() =
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Complexity Analysis
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Other "Scanning" Methods
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Adding Nodes: splicelIn()

/** Adds the given ‘elem’ just before this existing list ‘node". */
private void spliceln(Node<T> node, T elem) { ... }
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Strategy: Before/After Node Diagrams

Before . node Fail |. make new Node
— — ‘ cofyinj node
as —>CA" 8" | (e
he ‘%—_)C D 2. updtie node. data
}o Q‘Cm
node tail

3. ur(’qic “Ok. ne.x‘,'

heaé nAll %@ "D“ $0 wnewNode

Y. incremeat 55,0

/@ (5. Fix tail)

’I‘qil

A'F'}CI': newNode

CS 2110 Lecture 13: Linked Data October 7, 2025




Poll Everywhere

PollEv.com/2110fa25 text 2110£fa25 to 22333

What are the time complexities of adding elements
to the beginning / end of a SinglylLinkedList?

Beginning: 0(1) End: 0(1) @
Beginning: 0(1) End: O(N) (B)
Beginning: O(N) End: 0(1) (C)

Beginning: O(N) End: O(N) (D)

19



(% Coding Demo: add() / insert() (%
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Removing Nodes: spliceOut()

/** Removes the given ‘node’ from this list and returns its ‘data’ field.
* Requires that ‘node != tail".*/
private T spliceOut(Node<T> node) { ... }
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What are the time complexities of removing elements
from the beginning /end of a SinglylLinkedList?

Beginning: 0(1) End: 0(1) (A)
Beginning: 0(1) End: O(N) @
Beginning: O(N) End: 0(1) (C)

Beginning: O(N) End: O(N) (D)



(% Coding Demo: remove() / delete() (%
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SinglylLinkedList Summary
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