
CSCI 146: Intensive Introduction to Computing

Fall 2025

Lecture 16: Complexity analysis and numerical

representation
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Goals for today

Informally define asymptotic complexity with a focus on runtime.

Describe the purpose and calculation of Big-O notation.

Compare (e.g. rank) constant, logarithmic, linear, quadratic, and cubic complexities.

Predict the runtime of an algorithm based on its Big-O complexity.

Explain how integers and other types are represented in the computer.

Perform binary addition of unsigned integers.

Be aware of twos-complement representation.

Be aware of the floating point representation and some of its limitations.
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The halting problem: can we write a program to determine whether

an arbitrary program (with given inputs) halts?

Alan Turing proved that such a program does not exist.

def will_this_halt():

  # suppose `halts` solves the halting problem for a given function object

  if halts(will_this_halt):

      while True:

          print("hello from an infinite loop")
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Question 5: What is the minimum number of bits (binary

digits) to represent the decimal number 32?​

A. 3

B. 4

C. 5

D. 6

E. 7
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Summary and Reminders

Big-O is concerned with finding an upper bound for our functions:
1. Find fastest growing terms.

2. Ignore constants.

More Big-O analysis applied to searching and sorting algorithms on Wednesday.

Use the built-in bin function to convert a decimal number to binary and check your work.

Be careful with floating-point expressions: don't use equality checks, instead use tolerances.

Programming Assignment 7 initial due date on Thursday.

Quiz 8 this Friday includes retakes from Quizzes 4 - 7 + new Quiz 8 topics + Midterm 1 retakes of 2-3

questions (TBD).

Use "Regrade Requests" form on the website. See Gradescope comments by clicking on Code.
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