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Foundation: Python: Basics review.

- Big O

- Python basics (quick recap)

- Problems: array & list, array two pointers, array sliding windows
- Problems: strings, backtracking, matrix
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Interview formats, recruitment pipelines, and hiring timelines.
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- DSA
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- Problems: heaps, graph, combined pattern
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- Analyze the time complexity of algorithms
- Use Leetcode to practice coding problems.

Communication & Strategy

- Hiring Pipelines

- Interviewer (vs) Job Hunter Approach
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- Learn basic concepts of an Al agent.
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ML: Model Lifecycle: Training loops, loss functions, and evaluation
metrics (Precision/Recall).

How to make an elevator pitch about your resume and adapt it for
specific engineering or ML roles.

Al-assisted coding

Panel discussion with industry guests and students with recent
interview success.
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- Understand the general ML pipelining Suhas Dara
- Understand general ML system design from ideation to

deployment

Communication & Strateqy
- Tailor resumes for a given target role
- Prepare yourself for the role.

Gaurav Patel
- Familiarize students with Coding interview platforms such as
Coderpad.

Communication & Strateqgy
- Panel Discussion




Lecture 1
Foundation: Python




Outline

* Big O

« Python basics (quick recap)

* Coding problems

« Data structure in Al
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Big (O)

* Time Complexity: describes the amount of time necessary to execute an

algorithm

« Space Complexity: describes the amount of memory or space utilized by an

algorithm/program
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Big (O)

- Why do we need Big O?

 Big O notation helps us understand how the performance of an algorithm
changes as the size of the input grows, providing a simple way to compare and

analyze different algorithms’ efficiency.
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Big (O)

Linear Example

Let’s say we are given a problem where we have a list of N numbers
(unknown length). We do not know what numbers are in the list.

We are asked to useIcode to find and return “True” if the number 2 is in

list. And if the number is not in the list we return “False”,

Our solution could be to go through every position in the list and check if
the number at that position is equal to 2.

13.10,2, 7]

For number in list:
if number == 2:
return True
else:
continue
return False

kan\®

lnpuh
SYAS

To loop through the entire list of N
numbers, and make sure that 2 is or is
not in the list, it would take N time. We
need to check every number in the list
once. Making this solution O(N) - linear
time. The longer the list, (the bigger N
is), the longer it would take.
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Big (O)

Reference Chart
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Python basics

Variables & data types: dynamically typed
» Key Types: int, float, bool, str, list, tuple, dict, set

List: ordered, mutable

» Append, access, insert, delete

Dictionaries (HashMaps)

= Key value store
= O(1) lookup

Sets: unordered, unique elements
= Membership test: O(1)
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Python basics

-




Python basics

-
O 1 2 3 4

Index



Python basics
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0] 1 2 3 4
I— Find an item a[2], complexity is O(1)

Index
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Python basics

-
0 1 2 3 4

If we want to insert a new item

Index

2~ FURDYE
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Python basics

-
0 1 2 3 4

If we want to insert a new item

Index
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Python basics

--
0 1 2 3 4 5

The complexity is O(n)

Index

2~ FURDYE 1



Python basics

-
0 1 2 3 4

If we want to append a new item

Index

2~ FURDYE
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Python basics

--
0 1 2 3 4 5

The complexity is O(1)

Index
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Python basics

# Create a list
numbers = [1, 2, 3, 4, 5]

# List length

len(numbers)
names ["Alice"™, "Bob™, "Charlie"]

mixed = [1, "hello”, 3.14, True] # Slicing
numbers[1:4] # elements from index 1 to 3

# Access elements numbers[:3] # first 3 elements

numbers[0] Toitest ozl zEiin numbers[2:] # from index 2 to end

numbers|[-1] # last element: 5
# Loop through a list

) for n in numbers:
# Modify elements

numbers[1] = 2@

print{n)

# numbers is now [1, 2@, 3, 4, 5] # Check if an item exists

if 3 in numbers:
# Add elements print(”3 is in the list™)
numbers .append(6) add to the end

numbers.insert(e, @) insert at index @ ]
numbers.sort() sort list

numbers.reverse() reverse list
# Remove elements
numbers.clear() remove all elements
numbers.remove(20) remove by value
numbers.copy() make a copy
numbers.po remove last element
pop() numbers.index(3) find index of value 3

numbers.pop(@) remove element at index @

? PURDUE
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numbers.count(3) count occurrences of 3




Python basics

-
O 1 2 3 4

Find if "9” in the list: 9 in a
O(n)

Index
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Python basics

1 2 3 4

Index 0]




Python basics

Index
No meaningful order
No duplicates

Set:
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Python basics

Set:




Python basics

Set:

9ins, 0(1)



Python basics

# Create a set
nums = {1, 2, 3, 4}

names = {"Alice", "Bob", "Charlie"}

# Empty
empty = se # correct
not_set # this is an empty dictionary

nums = {1, 2, 2, 3}

print{nums) # {1,

ms.add(5) add one element

ms.remove(2) remove 2, error if not found
ms.discard(le) remove 18 if it exists, no error
ms.pop() remove a random element
ms.clear() remove all elements

2~ FURDYE

if 3 in nums:

print("3 is in

for x in nums:
print(x)

{1, 2,

Sy

# union: {1, 2, 3, &4, 5}

# intersection: {3}

# difference: {1, 2}

# symmetric difference: {1, 2, 4, 5}

.union(hb)
.intersection(b)
.difference(b)

27



Coding Problems

» Coding interview is about both coding skills and communication

* Process:

» Read the question, ask clarifying questions

Give examples

Discuss brute-force solution and improve the solution (if you know the optimal answer, you

can skip this)

Write clean code, test with edge cases

Analyze time and space complexity

2~ FURDYE



Coding Problems

* Try to use LeetCode



Problems: Arrays & Lists

217.Contains Duplicate

©» Topies & Companies

Given an integer array nums , return | true if any value appears at least twice in the array, and return false if every element is distinct.

Example 1:

Input: nums = [1,2,3,1]

Output: true

Explanation:

The element 1 occurs at the indices 0 and 3.
Example 2:

Input: nums = [1,2,3,4]

Output: false

Explanation:

All elements are distinct.
Example 3:

Input: nums = [1,1,1,3,3,4,3,2,4,2]

Output: true

2~ FURDYE
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Problems: Arrays & Lists

Example 1:

Input: nums = [1,2,3,1]
Output: true

Explanation:

The element 1 occurs at the indices 0 and 3.
1
0] 1 2 3

Set{1}

List:

Index

2~ FURDYE



Problems: Arrays & Lists

219. Contains Duplicate Il

Easy © Topics @& Companies

Given an integer array nums and an integer |k, return true if there are two distinct indices i and |j in the array such that nums[i] =
nums[j] and abs({i - j) == k.

Example 1:

Input: nums = [1,2,3,1], k=3
Output: true

Example 2:

Input: nums = [1,06,1,1], k=1
Output: true

Example 3:

Input: nums = [1,2,3,1,2,3], k = 2
Output: false

0 1 4 5 0 1 2 5
57 PURDUE 1,2,3,1,2,3 1,2,3,1,2,:3
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Problems: Arrays & Lists

K=2

Window: 1
Window: 1, 2 <= = = = - ’

Window: 2, 3
Window: 3, 1
Window: 1, 2
Window: 2, 3
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Problems: Arrays & Lists

K=2

Window: 1

Window: 1, 2 <= = = = - ’

2 3 Edge cases:
’ K=07 List is empty? K is negative?

Window:
Window: 3, 1
Window: 1, 2
Window: 2, 3
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Python basics

Set:




Python basics

Key= 12, Key=7,

Key=9
Value="twelve” i _u .
Dictionary: Value=“nine Value="seven

Key=5,
Value=“five”

Key=3,
Value=“three”
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Python basics

# Get all keys, values, and items
student.keys()

# Check if a key exists
if "name" in

# Create a dictionary
student = {
print("name exists") student.values()

student.items()

# Remove values
student.pop("major") # remove by key and return value

del student["age"] # remove by key
# Access values by key

print(student[ "name"]) # Alice

print(student["age"]) # 28 # Loop through keys

for key in student:
# Safely access values with get() print(key)
print(student.get("name")) # Alice
# Loop through values

print({student.get("grade"}) # None
print(student.get("grade", "N/A")) # N/A

for value in student.values():
print(value)
# Add a new key-value pair

student["year"] = "Sophomore'

# Loop through key-value pairs
for key, value in student.items():

# Update an existing wvalue print(key, value)
student["age"] = 21

2~ FURDYE o




Problems: Arrays & Lists

1. Two Sum

© Topics (& Companies ©Q Hint
Given an array of integers nums and an integer target, return indices of the two numbers such that they add up to target .
You may assume that each input would have exactly one solution, and you may not use the same element twice.

You can return the answer in any order.

Example 1:

Input: nums = [2,7,11,15], target = 9
Output: [0,1]
Explanation: Because nums[@] + nums([l] == 9, we return [0, 1].

Example 2:

Input: nums = [3,2,4], target = 6
Qutput: [1,2]

Example 3:

Input: nums = [3,3], target = 6
Output: [0,1]

2~ FURDYE

Solved
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Problems: Arrays & Lists

Example 1:

Input: nums = [2,7,11,15], target = 9

Output: [0,1]
Explanation: Because nums[@] + nums[l] = 9, we return [®, 1].

11
15

2~ FURDYE
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Problems: Arrays & Lists

Example 1:

Input: nums = [2,7,11,15], target = 9

Output: [0,1]
Explanation: Because nums[@] + nums[l] = 9, we return [®, 1].

O(n?)

11
15
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Problems: Arrays & Lists

Example 1:

Input: nums = [2,7,11,15], target = 9
Output: [0,1]
Explanation: Because nums[@] + nums[l] = 9, we return [®, 1].
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Problems: Arrays & Lists

Example 1:

Input: nums = [2,7,11,15], target = 9

Output: [0,1]
Explanation: Because nums[@] + nums[l] = 9, we return [®, 1].

11
15

2~ FURDYE
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Problems: Arrays & Lists

Example 1:

Input: nums = [2,7,11,15], target = 9

Output: [0,1]
Explanation: Because nums[@] + nums[l] = 9, we return [®, 1].

11
15

2~ FURDYE
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18

17
22
26
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Problems: Arrays & Lists

Example 1:

Input: nums = [2,7,11,15], target = 9

Output: [0,1]
Explanation: Because nums[@] + nums[l] = 9, we return [®, 1].

18 22
11 26
15
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Problems: Arrays & Lists

Example 1:

Input: nums = [2,7,11,15], target = 9

Output: [0,1]
Explanation: Because nums[@] + nums[l] = 9, we return [®, 1].

Lookup table: {}
Lookup table: {7:0} € = = = = = = = 1

2~ FURDYE
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Problems: Arrays & Lists

2006. Count Number of Pairs With Absolute Difference K

Easy © Topics & Companies Q) Hint
Given an integer array nums and an integer k, return the number of pairs (i, j) where i < j such that |nums[i] - nums[j]]| = k.
The value of | |x| is defined as:

o xifx>=0.

o xifx<o0.

Example 1:

Input: nums = [1,2,2,1], k
Output: 4
Explanation: The pairs with an absolute difference of 1 are:

- [1131211]
= [llzlgll]
= [11';12:1]
- [1,2,2,1]

RPN -

O(n?)
Any better method?

2~ FURDYE 16




Problems: Arrays & Lists

1,2,2,1

Lookup table: {?}



Problems: Arrays & Lists

25

K=1 j_’ 2’ 2, 1 n=0
Lookup table: {} :
Lookup table: {2: 1} <« = = = = n=1
Lookup table: {2: 1, 3: 1, 1: 1} n=2
Lookup table: {2: 1, 3: 2, 1: 2} n=4
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Problems: Arrays & Lists

» Contains Duplicate: https://leetcode.com/problems/contains-duplicate/description/

« Missing number: https://leetcode.com/problems/missing-number/description/

« Find all numbers disappeared in an Array: https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/

« Two sum:

* Move zeroes

 How Many Numbers Are Smaller Than the Current Number
* Minimum Time Visiting All Points

« Spiral Matrix

* Number of Islands

2~ FURDYE


https://leetcode.com/problems/contains-duplicate/description/
https://leetcode.com/problems/contains-duplicate/description/
https://leetcode.com/problems/contains-duplicate/description/
https://leetcode.com/problems/missing-number/description/
https://leetcode.com/problems/missing-number/description/
https://leetcode.com/problems/missing-number/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/
https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/description/

Data Structure for Al
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Data Structure for Al

Array & Tensor

(1 4 19 8

[51317] el
Row Vector Column Vector

SUALAR (shape 1x3) (shape 3x1) AL

TENSOR

J =) PURDUE
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Data Structure for Al

# Create tensors
x = torch.tensor([1, 2, 3])
y = torch.tensor([[1, 2], [3, 4]1])

zeros = torch.zeros(2, 3)
ones = torch.ones(2, 3)
random = torch.randn(2, 3)

print(x)
print(y)

k tensor shape and type
torch.randn(4, 5)

print(x.shape) )
print(x.dtype) ype, e.g. torch.float32
print(x.device)

Basic math operaticns
= torch.tensor([1, 2,
= torch.tensor([4, 5,

print(a + b)
print(a - b)
print(a * b)
print(a / b)
print(a ** 2)

#OH W W

2~ FURDYE

Matrix multiplication
torch.randn(2, 3)
torch.randn(3, 4)

X @ W

print(y.shape) # torch.Size(

# Indexing and slicing
X

= torch.tensor([
[18, 28, 3@],
[40, 50, 60]
D

t first row
print(x[1, 2]) t row 1, column 2
print(x[:, @]) first column

columns from index 13

print(x)
# tensor(

y = X.reshape(3, 4)

print(y)
# shape: [3, 4]

Combine tensors
torch.randn(2, 3)
torch.randn(2, 3)

concatenate along rows
= torch.cat([a, b], dim=9)
rint(c.shape) # [4, 3]

concatenate along columns
d = torch.cat([a, b], dim=1)
print(d.shape) # [2, 6]

# Reduce tensors

x = torch.tensor([
[1.0, 2.0, 3.0],
[4.0, 5.0, 6.0]

D

print(x. ) # sum of all values
print(x.
print(x.max())

print(x.sum(dim=0))
print(x.sum(dim=1))




Data Structure for Al

4 samples, each
.tensor([

2.9, 3.0],
1.8, 0.0],
1.0, 2.0]
2.0, 1.0]

F

# Weight matrix: map 3 input features to 2 output feature

W = torch.tensor([
[6.2, -0.5],
[e. 0.8],
[0.5, -0.1]

D

Input Output

# Bias: one bias for each output feature
= torch.tensor([@.1, ©.2])

# Linear operation

linear output = x @ W + b

# RelLU activation
relu_output = torch.relu(linear_output)

print("Linear output:")
print(linear_output)

print("After RelLU:")
print(relu_output)
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Data Structure for Al
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Data Structure for Al

All words, ~ 50k

Embedding matrix

of |our model | is to | predict] the

AEARAS
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Data Structure for Al

Embeddings closest to E(tower)

E(towers)

E(gate)

E(skyscraper)
E
E(built)

roof)

(

(
E(building)

(

(

(
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Data Structure for Al

E(queen) - ~ E(woman) - E(man)

E(man)

E(queen)

E(woman)
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Data Structure for Al

American shrew mole One mole [of| carbon [dioxide| | Take ﬂ biopsy of ’the} mole

e A
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Data Structure for Al
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Data Structure for Al

American shrew mole
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Data Structure for Al

One mole of carbon dioxide

E(mole)
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Python basics

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
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Problems: Arrays two pointers

» Best time to buy and sell stock
« Squares of a Sorted Array

* 3 sum

» Container with most water

* Longest Mountain in Array
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Problems: Arrays sliding window

« Contains Duplicate Il
 Minimum Absolute Difference

* Minimum Size Subarray Sum
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Problems: Strings

 Valid palindrome

» Longest substring without repeating characters
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Problems: Matrix & memory

« Set matrix zeroes



Problems: Backtracking

o |etter Case Permutation
e Subsets
« Combinations

 Permutations

E PURDUE
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Problems: Linked lists

» Middle of Linked List

 Linked List Cycle

* Reverse Linked List
 Remove Linked List Elements
» Reverse Linked List Il

» Palindrome Linked List

* Merge Two Sorted Lists

2~ FURDYE



	Slide 1: Job Interview in the AI-Era: Coding, Systems, Agents
	Slide 2: Syllabus
	Slide 3: Syllabus
	Slide 4: Syllabus
	Slide 5: Lecture 1
	Slide 6: Outline
	Slide 7: Reference
	Slide 8: Big (O)
	Slide 9: Big (O)
	Slide 10: Big (O) 
	Slide 11: Big (O)
	Slide 12: Python basics
	Slide 13: Python basics
	Slide 14: Python basics
	Slide 15: Python basics
	Slide 16: Python basics
	Slide 17: Python basics
	Slide 18: Python basics
	Slide 19: Python basics
	Slide 20: Python basics
	Slide 21: Python basics
	Slide 22: Python basics
	Slide 23: Python basics
	Slide 24: Python basics
	Slide 25: Python basics
	Slide 26: Python basics
	Slide 27: Python basics
	Slide 28: Coding Problems
	Slide 29: Coding Problems
	Slide 30: Problems: Arrays & Lists
	Slide 31: Problems: Arrays & Lists
	Slide 32: Problems: Arrays & Lists
	Slide 33: Problems: Arrays & Lists
	Slide 34: Problems: Arrays & Lists
	Slide 35: Python basics
	Slide 36: Python basics
	Slide 37: Python basics
	Slide 38: Problems: Arrays & Lists
	Slide 39: Problems: Arrays & Lists
	Slide 40: Problems: Arrays & Lists
	Slide 41: Problems: Arrays & Lists
	Slide 42: Problems: Arrays & Lists
	Slide 43: Problems: Arrays & Lists
	Slide 44: Problems: Arrays & Lists
	Slide 45: Problems: Arrays & Lists
	Slide 46: Problems: Arrays & Lists
	Slide 47: Problems: Arrays & Lists
	Slide 48: Problems: Arrays & Lists
	Slide 49: Problems: Arrays & Lists
	Slide 50: Data Structure for AI 
	Slide 51: Data Structure for AI 
	Slide 52: Data Structure for AI 
	Slide 53: Data Structure for AI 
	Slide 54: Data Structure for AI 
	Slide 55: Data Structure for AI 
	Slide 56: Data Structure for AI 
	Slide 57: Data Structure for AI 
	Slide 58: Data Structure for AI 
	Slide 59: Data Structure for AI 
	Slide 60: Data Structure for AI 
	Slide 61: Data Structure for AI 
	Slide 62: Job Interview in the AI-Era: Coding, Systems, Agents
	Slide 63: Python basics
	Slide 64: Problems: Arrays two pointers
	Slide 65: Problems: Arrays sliding window
	Slide 66: Problems: Strings
	Slide 67: Problems: Matrix & memory
	Slide 68: Problems: Backtracking
	Slide 69: Problems: Linked lists

