
CSCI 201: Data Structures

Fall 2024

Lecture 7T: Stacks and Queues
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Goals for today:

 

Analyze the performance of various list operations.

Implement a Stack for LIFO behavior, using either an ArrayList or a LinkedList.

Implement a Queue for FIFO behavior, using either an ArrayList or a LinkedList.

List the advantages/disadvantages of using either an ArrayList or LinkedList for a Stack or Queue.
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Recall the Call Stack!
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Designing a Queue with a LinkedList.

Main idea: keep track of head to remember which element should be removed

first and the tail node to add to the end.

 class ListNode<E> {

  private E data;

  public ListNode<E> next;

 

  public ListNode(E data) {

    this.data = data;

  }

 

  public E get() {

    return data;

  }

}

 

public class Queue<E> {

  private ListNode<E> head;

  private ListNode<E> tail;

  private int size;

 

  public Queue() {

    head = null;

    tail = null;

    size = 0;

  }

}
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public class Queue<E> {

  public E add(E data) {

    ListNode<E> node = new ListNode<E>

    if (size == 0) {

      head = node;

    } else {

      tail.next = node;

    }

    size++;

    tail = node;

    return node.get();

  }

 

  public E peek() {

    // assuming head is not null

    return head.get();

  }

 

  public E remove() {

    // assuming head is not null

    E data = head.get();

    head = head.next;

    size--;

    return data;

  }

 

  public int size() {

    return size;

  }

}
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  public E add(E data) {

    ListNode<E> node = new ListNode<E>

    if (size == 0) {

      head = node;

    } else {

      tail.next = node;

    }

    size++;

    tail = node;

    return node.get();

  }

public class Queue<E> {1
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  public E peek() {14

    // assuming head is not null15

    return head.get();16

  }17

 18

  public E remove() {19

    // assuming head is not null20

    E data = head.get();21

    head = head.next;22

    size--;23

    return data;24

  }25

 26

  public int size() {27

    return size;28

  }29

}30

  public E peek() {

    // assuming head is not null

    return head.get();

  }

public class Queue<E> {1

  public E add(E data) {2

    ListNode<E> node = new ListNode<E>3

    if (size == 0) {4

      head = node;5

    } else {6

      tail.next = node;7

    }8

    size++;9

    tail = node;10

    return node.get();11

  }12
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  public E remove() {19

    // assuming head is not null20

    E data = head.get();21

    head = head.next;22

    size--;23

    return data;24

  }25

 26

  public int size() {27

    return size;28

  }29

}30

  public E remove() {

    // assuming head is not null

    E data = head.get();

    head = head.next;

    size--;

    return data;

  }

public class Queue<E> {1

  public E add(E data) {2

    ListNode<E> node = new ListNode<E>3

    if (size == 0) {4

      head = node;5

    } else {6

      tail.next = node;7

    }8

    size++;9

    tail = node;10

    return node.get();11

  }12

 13

  public E peek() {14

    // assuming head is not null15

    return head.get();16

  }17
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  public int size() {27

    return size;28

  }29

}30

    return size;

public class Queue<E> {1

  public E add(E data) {2

    ListNode<E> node = new ListNode<E>3

    if (size == 0) {4

      head = node;5

    } else {6

      tail.next = node;7

    }8

    size++;9

    tail = node;10

    return node.get();11

  }12

 13

  public E peek() {14

    // assuming head is not null15

    return head.get();16

  }17

 18

  public E remove() {19

    // assuming head is not null20

    E data = head.get();21

    head = head.next;22

    size--;23

    return data;24

  }25

 26

  public int size() {27

28

  }29

}30

public class Queue<E> {

  public E add(E data) {

    ListNode<E> node = new ListNode<E>

    if (size == 0) {

      head = node;

    } else {

      tail.next = node;

    }

    size++;

    tail = node;

    return node.get();

  }

 

  public E peek() {

    // assuming head is not null

    return head.get();

  }

 

  public E remove() {

    // assuming head is not null

    E data = head.get();

    head = head.next;

    size--;

    return data;

  }

 

  public int size() {

    return size;

  }

}
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Exercise: LeetCode #20
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Possible solutions using ArrayList, ArrayDeque.

 public boolean isValid(String s) {
  ArrayList<Character> stack = new ArrayList<>();
  for (int i = 0; i < s.length(); i++) {
      char c = s.charAt(i);
      if (c == '(' || c == '[' || c == '{') {
          stack.add(c);
      } else {
          if (stack.isEmpty())
              return false;
          char p = stack.remove(stack.size() - 1);
          if (p == '(' && c != ')')
              return false;
          if (p == '[' && c != ']')
              return false;
          if (p == '{' && c != '}')
              return false;
      }
  }
  return stack.isEmpty();
}a
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public boolean isValid(String s) {
  ArrayDeque<Character> stack = new ArrayDeque<>();
  for (int i = 0; i < s.length(); i++) {
    char c = s.charAt(i);
    if (c == '(' || c == '[' || c == '{') {
      stack.push(c);
    } else {
      if (stack.isEmpty())
          return false;
      char p = stack.pop();
      if (p == '(' && c != ')')
          return false;
      if (p == '[' && c != ']')
          return false;
      if (p == '{' && c != '}')
          return false;
    }
  }
  return stack.isEmpty();
}
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Here's another problem to think about!

Which data structures would you use to keep track of your path through a maze?

If you hit a wall, what should you do?

More when we talk about graphs in a few weeks!
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Good luck on the Midterm!

No class on Thursday 10/24 or lab on Friday 10/25:
I will be in my office during class/lab time in case you have questions about the midterm.

I can only answer clarification questions (no debugging help).

Lab 5 due tonight (implement the MiddDocs text editor).

See Midterm Study Guide on Canvas.

Midterm has 2 parts, both are due at 11:59pm on Friday 10/25 (no time limit on either part).

Reminder that generative AI is not allowed in any way on the midterm.

No exit ticket today.
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