
Job Interview in the AI-
Era: Coding, Systems, 
Agents

05/20/2026

Wei Chen



Lecture 2
Foundation: Data & 
Scalability
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Outline
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• Stacks and queues

• Trees and graphs

• Problems: HashMap, stacks, queues

• Problems:  binary trees, binary search trees

• Problems: heaps, graph, combined pattern 



Stack & Queue
Stack
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Stack
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Examples: undo operation



Stack & Queue
Queue
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Queue

Examples: waiting line

Enqueue
Dequeue



Problems: Stacks
Valid Parentheses
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Problems: Stacks
Valid Parentheses
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Problems: Queues
Time Needed to Buy Tickets
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Problems: Queues
Time Needed to Buy Tickets
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Problems: Queues
Time Needed to Buy Tickets
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[2, 3, 2]

[3, 2] Dequeue: 2, operation: -1, obtain: 1

[3, 2, 1] Enqueue: 1

[2, 1] Dequeue: 3, operation: -1, obtain: 2

[2, 1, 2] Enqueue: 2



Trees and Graphs
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• Key Concepts

▪ Hierarchical structure: parent → children

▪ Special case of graph (no cycles)

▪ Common types:

➢ Binary Tree

➢ Binary Search Tree (BST)

• Traversals 

▪ DFS:

➢ Preorder

➢ Inorder (sorted output in BST)

➢ Postorder

▪ BFS (level-order)



Trees and Graphs
Binary Tree
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Trees and Graphs
Binary Tree

13

1

2 3

5 6

Root

Leaf

Node

Edge

Start from here

Left child Right child

{1:[2, 3],

2:[5, 6],

3:[None, 4],

5:[None, None],

6:[None, None],

4:[None, None]}

4

Leaf: no children



Trees and Graphs
DFS
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Trees and Graphs
DFS
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DFS
Algorithm
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{1:[2, 3], 2:[5, 6], 3:[], 5:[], 6:[]}



DFS
Algorithm
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DFS
Algorithm
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DFS
Algorithm
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Trees and Graphs
DFS
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Trees and Graphs
BFS
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Trees and Graphs
BFS
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BFS
Algorithm
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BFS
Algorithm
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BFS
Algorithm
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BFS
Algorithm
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node=3



Trees and Graphs
BFS
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Trees and Graphs
Dijkstra
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Trees and Graphs
Dijkstra
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Trees and Graphs
Dijkstra
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Trees and Graphs
Dijkstra
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Trees and Graphs
Dijkstra

32

D

C

E

A

F

B

G

3

2

2 3

1

4

6

5

2

2

1
+3

+2

+4

+7

+7

+6



Problems: Binary trees
Path Sum
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Problems: Binary trees
Path Sum
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Problems: Binary trees
Path Sum
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Problems: Binary trees
Path Sum
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Python Class



Problems: Binary trees
Path Sum
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Problems: Binary trees
Diameter of Binary Tree
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Problems: Binary trees
Diameter of Binary Tree
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Problems: Binary trees
Diameter of Binary Tree
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Problems: Binary trees
Diameter of Binary Tree
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Problems: Binary trees
Diameter of Binary Tree
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Problems: Binary trees
Diameter of Binary Tree
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Problems: Binary trees
Diameter of Binary Tree
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Python basics
Class
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Attributes
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Python basics
Class, inherit
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Python basics
Class, inherit
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Python basics
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• Tuples: immutable lists

▪ Can be used as dictionary keys

• Copy vs. reference

▪ Deep copy: Nested structures -> need deep copy

• Functions

▪ Lambda Functions

• Strings

• Memory & performance awareness



Problems: Arrays two pointers
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• Best time to buy and sell stock

• Squares of a Sorted Array

• 3 sum

• Container with most water

• Longest Mountain in Array



Problems: Arrays sliding window
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• Contains Duplicate II

• Minimum Absolute Difference

• Minimum Size Subarray Sum



Problems: Strings
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• Valid palindrome

• Longest substring without repeating characters



Problems: Matrix & memory
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• Set matrix zeroes



Problems: Backtracking
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• Letter Case Permutation

• Subsets

• Combinations

• Permutations



Problems: Linked lists
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• Middle of Linked List

• Linked List Cycle

• Reverse Linked List

• Remove Linked List Elements

• Reverse Linked List II

• Palindrome Linked List

• Merge Two Sorted Lists



Problems: HashMap
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• Valid anagram

• Group anagrams

• Topk frequent elements



Problems: Stacks
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• Min Stack

• Valid Parentheses

• Evaluate Reverse Polish Notation

• Stack Sorting



Problems: Queues
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• Implement Stack using Queues

• Time Needed to Buy Tickets

• Reverse the First K Elements of a Queue



Problems: Binary trees
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• Average of Levels in Binary Tree

• Minimum Depth of Binary Tree

• Maximum Depth of Binary Tree

• Min/Max Value Binary Tree

• Binary Tree Level Order Traversal

• Same Tree

• Path Sum

• Diameter of a Binary Tree

• Invert Binary Tree

• Lowest Common Ancestor of a Binary Tree



Problems: Binary search trees

60

• Search in a Binary Search Tree

• Insert into a Binary Search Tree

• Convert Sorted Array to Binary Search Tree

• Two Sum IV - Input is a BST

• Lowest Common Ancestor of a Binary Search Tree

• Minimum Absolute Difference in BST

• Balance a Binary Search Tree

• Delete Node in a BST

• Kth Smallest Element in a BST



Problems: Heaps
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• Kth Largest Element in an Array

• K Closest Points to Origin

• Top K Frequent Elements

• Task Scheduler



Problems: Graphs
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• Breadth and Depth First Traversal

• Clone Graph

• Core Graph Operations

• Cheapest Flights Within K Stops

• Course Schedule



Problems: Combined patterns
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• Subarray sum equals K

• Product of array except self

• Daily temperatures

• LRU Cache


	Slide 1: Job Interview in the AI-Era: Coding, Systems, Agents
	Slide 2: Lecture 2
	Slide 3: Outline
	Slide 4: Stack & Queue
	Slide 5: Stack & Queue
	Slide 6: Problems: Stacks
	Slide 7: Problems: Stacks
	Slide 8: Problems: Queues
	Slide 9: Problems: Queues
	Slide 10: Problems: Queues
	Slide 11: Trees and Graphs
	Slide 12: Trees and Graphs
	Slide 13: Trees and Graphs
	Slide 14: Trees and Graphs
	Slide 15: Trees and Graphs
	Slide 16: DFS
	Slide 17: DFS
	Slide 18: DFS
	Slide 19: DFS
	Slide 20: Trees and Graphs
	Slide 21: Trees and Graphs
	Slide 22: Trees and Graphs
	Slide 23: BFS
	Slide 24: BFS
	Slide 25: BFS
	Slide 26: BFS
	Slide 27: Trees and Graphs
	Slide 28: Trees and Graphs
	Slide 29: Trees and Graphs
	Slide 30: Trees and Graphs
	Slide 31: Trees and Graphs
	Slide 32: Trees and Graphs
	Slide 33: Problems: Binary trees
	Slide 34: Problems: Binary trees
	Slide 35: Problems: Binary trees
	Slide 36: Problems: Binary trees
	Slide 37: Problems: Binary trees
	Slide 38: Problems: Binary trees
	Slide 39: Problems: Binary trees
	Slide 40: Problems: Binary trees
	Slide 41: Problems: Binary trees
	Slide 42: Problems: Binary trees
	Slide 43: Problems: Binary trees
	Slide 44: Problems: Binary trees
	Slide 45: Python basics
	Slide 46: Python basics
	Slide 47: Python basics
	Slide 48: Job Interview in the AI-Era: Coding, Systems, Agents
	Slide 49: Python basics
	Slide 50: Problems: Arrays two pointers
	Slide 51: Problems: Arrays sliding window
	Slide 52: Problems: Strings
	Slide 53: Problems: Matrix & memory
	Slide 54: Problems: Backtracking
	Slide 55: Problems: Linked lists
	Slide 56: Problems: HashMap
	Slide 57: Problems: Stacks
	Slide 58: Problems: Queues
	Slide 59: Problems: Binary trees
	Slide 60: Problems: Binary search trees
	Slide 61: Problems: Heaps
	Slide 62: Problems: Graphs
	Slide 63: Problems: Combined patterns

