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Course details

Instructor Maria “Masha” Titova

Teaching assistant Saayili Budhiraja

Location Calhoun 413B

Meeting time 11:00 a.m.–2:00 p.m. every day

Calendar

August 2–22, 2026

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

2 3 4

Lecture 1

Sets, Functions,
Logic, and Proofs

5

Lecture 2

Real Analysis in Rn

7

Lecture 4

Differential
Calculus

8

9 11

Lecture 6

General
Optimization

13

In-class midterm

14

Lecture 7

Constrained
Optimization

15

16 17

Lecture 8

Comparative
Statics, Envelopes,
and Fixed Points

19

No class:

international
student orientation

20

Take-home final

21

Take-home final

22

Assessment

Four problem sets: 5% each

In-class midterm: 30% (August 13)

Take-home final: 50% (August 20–21)

Problem sets

PS1 covers Lectures 1 and 2; due at Lecture 3.

PS2 covers Lectures 3 and 4; due at Lecture 5.

PS3 covers Lectures 5 and 6; due at the in-class review.

PS4 covers Lectures 7 and 8; due at Lecture 9.

6

Lecture 3

Linear Algebra

PS1 DUE

10

Lecture 5

Curvature,
Convexity, and
Separation

PS2 DUE

12

In-class review

PS3 DUE

18

Lecture 9

Dynamic
Programming and
the Bellman
Equation

PS4 DUE



Topic outline

Lecture 1: Sets, Functions, Logic, and Proofs

Sets: definition and operations; Cartesian product and ℝⁿ
Functions: vocabulary and properties; inverse function
Logic: logical statements and operations; implication and equivalence; properties and quantifiers
Proofs: what a proof is; direct proof and contrapositive; proof by contradiction; proof by induction

Lecture notes (PDF) Slides (PDF)

Lecture 2: Real Analysis in ℝn

Distance and sequences: norm and distance; convergence, subsequences, and limits
Suprema and compactness: suprema and maximizing sequences; closed, bounded, and compact sets
Continuity and existence: continuity; the Weierstrass theorem; intermediate values and fixed points

Lecture notes (PDF) Slides (PDF)

Lecture 3: Linear Algebra

Matrix algebra
Linear maps and linear systems
Square matrices and invertibility; eigenvalues and eigenvectors

Lecture notes (PDF) Slides (PDF)

Lecture 4: Differential Calculus

Functions of one variable
Real-valued functions of several variables
Vector-valued functions

Lecture notes (PDF) Slides (PDF)

Lecture 5: Curvature, Convexity, and Separation

Second-order approximation and curvature
Convex sets and concave functions
Concavity criteria, global optimality, and separation

Lecture notes (PDF) Slides (PDF)

Lecture 6: General Optimization

The problem and existence
Necessary local conditions
Global certification

Lecture notes (PDF) Slides (PDF)

Lecture 7: Constrained Optimization

Equality constraints and the Lagrangian
Inequalities and the KKT conditions
Global certification

Lecture notes (PDF) Slides (PDF)

Lecture 8: Comparative Statics, Envelopes, and Fixed Points

The implicit function theorem
Comparative statics of optimizers and values
Fixed-point theorems

Lecture notes (PDF) Slides (PDF)

Lecture 9: Dynamic Programming and the Bellman Equation

Sequential problems and their recursive form
First-order and envelope conditions; the Euler equation
Finite horizons, fixed points, and a Bellman equation solved by hand

Lecture notes (PDF) Slides (PDF)
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https://maria-titova.com/courses/mathcamp/materials/lecture-09-notes.pdf
https://maria-titova.com/courses/mathcamp/materials/lecture-09-slides.pdf
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