


(divisibility, the division algorithm); mathematical induction; 

relations (binary, equivalence - including congruence 

modulo n, partial orders); functions (well-defined, 

one-to-one, onto, bijective, compositions, inverses). This 

course is intended for students planning to major in 

Mathematics.

Requisite Courses: Pre-Calculus Mathematics 40S or 

Applied Mathematics 40S or MATH-0042 [prerequisite(s)]; 

MATH-1401L (lab) (must be taken concurrently).

MATH-2102 (3) Differential Equations I (3 hrs Lecture) 

This is an introduction to differential equations including the 

following topics: solution of first order equations, reduction 

techniques, solution of nth order linear differential 

equations, and the Laplace transform method.

Note: Students who have already completed 

MATH-1201(3) or the former MATH-2201(6) should inform 

registration staff that they have standing in one of the 

corequisite courses.

Requisite Courses: MATH-1101, or MATH-1103 and 

MATH-1104 [prerequisite(s)]; MATH-1201 (must be taken 

previously or at the same time as this course).

MATH-2103 (3) Differential Equations II (3 hrs Lecture) 

This course covers further concepts and methods of 

solving differential equations. The contents include: power 

and Frobenius series solutions, matrix methods for 

systems of linear differential equations, and an introduction 

to partial differential equations (including Fourier series and 

the method of separation of variables).

Restrictions: Students may not hold credit for this course 

and MATH-2112.

Requisite Courses: MATH-2102 [prerequisite(s)]; 

MATH-2106 and MATH-2203 (must be taken previously or 

at the same time as this course).

MATH-2105 (3) Intermediate Calculus I (3 hrs Lecture) 

Topics covered include sequences (including the formal 

definition of a convergent sequence); infinite series 

(convergence tests, power series, Taylor's theorem); and 

multivariable functions (limits and continuity, partial 

derivatives, chain rule, tangent planes, gradient and 

directional derivatives).

Note: Mathematics majors are strongly advised to take this 

course in their second year.

Restrictions: A student may not receive credit for both 

MATH-2105(3) and the former MATH-2101(6).

Requisite Courses: A minimum grade of C in 

MATH-1101(6) or in MATH-1104(3) [prerequisite(s)]; 

MATH-1201(3) or the former MATH-2201(6) (must be taken 

previously or at the same time as this course).

MATH-2106 (3) Intermediate Calculus II (3 hrs Lecture) 

Topics covered include polar coordinates; optimization of 

multivariable functions (extrema, Lagrange multipliers); 

multiple integrals (double and triple integrals, applications, 

change of variable, cylindrical and spherical coordinates, 

Jacobians); vector functions; vector calculus (including line 

integrals and Green's theorem). Additional topics from 

vector calculus, such as Stokes' theorem and the 

Divergence theorem, will be taught if time permits.

Note: Mathematics majors are strongly advised to take this 

course in their second year.

Requisite Courses: MATH-2105 and MATH-1201 

[prerequisite(s)].

MATH-2202 (3) Cryptography and Other Applications 

of Algebra (3 hrs Lecture) This course will introduce 

students to modern applications of algebraic structures. It 

begins with a study of the fundamental properties of finite 

fields and their relationship with geometry. The course 

continues by studying such applications as 

error-correcting codes, cryptography, design of 

experiments and fast arithmetic.

Requisite Courses: MATH-1201 and MATH-1401 or 

permission of instructor [prerequisite(s)].

MATH-2203 (3) Linear Algebra II (3 hrs Lecture) This 

course covers finite dimensional vector spaces; linear 

transformations and matrices; change of bases; 

eigenvalues and eigenvectors; and diagonalization; and 

inner product spaces.

Requisite Courses: MATH-1201(3) [prerequisite(s)].

MATH-2405 (3) Real Analysis I (3 hrs Lecture) This 

course lays the theoretical foundation of single-variable 

calculus by providing a careful introduction to several 

fundamental concepts of analysis on the real line, and it 

provides a gateway to more advanced studies in analysis, 

topology and set theory. Topics covered include: functions 

acting on sets; countable and uncountable sets; suprema 

and infima; properties of the real numbers including 

completeness, the Archimedean property and density of 

the rational numbers in the real numbers; sequence 

convergence, monotone sequences, subsequences, the 

Bolzano-Weierstrass theorem and Cauchy sequences; 

limits of functions; continuous functions including proofs of 

the extreme and intermediate value theorems.

Requisite Courses: Minimum grade of C in both 

MATH-1104 and MATH-1401 [prerequisite(s)].

MATH-2413 (3) Introduction to Mathematical Finance 

(3 hrs Lecture) This course gives an introduction to the 

mathematics of finance, an area of applied mathematics 

concerned with financial markets. Topics include present 

value analysis; geometric Brownian motion and its 

suitability as a model of stock prices; option pricing; the 

Arbitrage Theorem; derivations of the Black-Scholes 

formula; and portfolio selection. The approach emphasizes 

underlying mathematical tools and their derivation.

Requisite Courses: MATH-1201, either STAT-1301, 

STAT-1401 or STAT-1501, and either MATH-1103, 

MATH1101, or MATH-1102 [prerequisite(s)].

MATH-2501 (3) Introduction to Number Theory (3 hrs 

Lecture) This course explores properties of integers, linear 

Diophantine equations, Fermat's Theorem, congruences, 

and quadratic residues.

Requisite Courses: MATH-1401 and at least 3 additional 

credit hours in Mathematics at the 1000 level or above 

[prerequisite(s)].

MATH-2612 (3) Mathematical Statistics I (3 hrs 

Lecture) This course provides students with a firm 

foundation in probability theory, which is necessary for a 

complete understanding of advanced statistics. Topics 





MATH-3412 (3) Introduction to Operations Research 

(3 hrs Lecture) This course provides a practical 

introduction to the formulation and solution of some 

economics and industrial problems using Operations 

Research models. It emphasizes model-building and 

problem-solving using computer packages. Topics covered 

are chosen from linear programming, transportation, 

assignment and transshipment problems, network models, 

integer programming, nonlinear programming, decision 

making, inventory models, and queuing theory.

Cross-listed: STAT-3412(3).

Restrictions: Students may not hold credit for this course 

and STAT-3412.

Requisite Courses: MATH-1201 or MATH-2201 or 

ECON-3201 or permission of the instructor [prerequisite(s)].

MATH-3612 (3) Mathematical Statistics II (3 hrs 

Lecture) This course studies the continuous probability 

distributions and their general properties, distributions of 

functions of random variables, sampling distributions, 

including t and F and introduction to estimation and theory 

of hypotheses testing.

Cross-listed: STAT-3612(3).

Restrictions: Students may not hold credit for this course 

and STAT-3612.

Requisite Courses: MATH-2612|STAT-2612 (or the 

former MATH-3611|STAT-3611) [prerequisite(s)]; 

MATH-2106 (Intermediate Calculus II) (must be taken 

previously or at the same time as this course).

MATH-4001 (3 or 6) Directed Readings in 

Mathematics (3 hrs Directed Reading) This is a reading 

course available only to students in their third or fourth 
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be studied will include separation axioms, covering 

properties, product spaces, quotient spaces, filters, nets, 

convergence, compactness and connectedness.

Restrictions: Students may not hold credit for this course 

and MATH-3602.

Requisite Courses: MATH-3101 (must be taken 

previously or at the same time as this course).


