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TELEPHONE: (619) 594-6191
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Faculty 
Emeritus: Branstetter, Branca, Bray, Carlson, Deaton, Eisemann, 

Fountain, Garrison, Gindler, Hager, Harvey, Hintzman, Ho, Holmes, 
Marcus, Marosz, McLeod, Nower, Riggs, Ross, Saltz, Short, Smith, 
Sowder, J., Sowder, L., Springer, Thompson, Van de Wetering, 
Villone, Whitman

Chair: Lesley
Professors: Castillo, Dunster, Elwin, Geveci, Greer, Grone, Hui, Lesley, 

Lutz, Mahaffy, Pierce, Salamon
Associate Professors: Bowers, Kirschvink, Lobato, Rasmussen
Assistant Professors: Blomgren, Carretero, Greferath, Nickerson, 

O’Sullivan, Palacios, Smarandache
Lecturers: Brock, Gill, P., Nelipovich, Rotar

Offered by the Department of Mathematics and Statistics
Master of Arts degree in mathematics.
Master of Science degree in applied mathematics.

Concentration in dynamical systems.
Concentration in mathematical theory of communication 

systems.
Master of Arts for teaching service with a concentration in 

mathematics.
Major in mathematics with the B.A. degree in liberal arts and 

sciences.
Major in mathematics with the B.S. degree in applied arts and 

sciences.
Emphasis in applied mathematics.
Emphasis in computational science.
Emphasis in mathematical finance.
Emphasis in science.

Teaching major in mathematics for the single subject teaching 
credential.

Minor in mathematics.
Certificate in communications systems (refer to Bulletin of the 

Graduate Division).
Certificate in introductory mathematics.
Certificate in mathematics specialist (refer to Bulletin of the 

Graduate Division).
Certificate in single subject mathematics. 

The Majors
Mathematics is the language and instrument for the sciences and 

technology. It is concerned with a wide range of diverse problems 
from developing techniques to model real world applications and 
designing efficient methods for calculating their solutions, to creating 
new branches of mathematics and theories for as yet unsolved prob-
lems. Some students find mathematics stimulating because of its 
many and varied applications, while others are fascinated and 
attracted to it for the beauty of its intrinsic order, structure, and form.

Because of its broad scope, degrees in mathematics can prepare 
students for many different careers and the Department of Mathemat-
ics and Statistics offers a variety of such degrees and emphases to 
provide students with several blends and specialties according to 
their interests and goals.

Graduates with a mathematics major have many options for either 
careers in applications, for further study in graduate school, or for 
teaching. Mathematics majors are important because their training 
involves quantitative abilities and critical reasoning that many poten-
tial employers can utilize. With a minor in an area of applications, 
graduates are suited for further graduate study in many areas that 
heavily depend upon mathematical methods and techniques. Gradu-
ates with an interest in the more theoretical aspects of mathematics 
are sought after in many diverse graduate programs from applied and 
pure mathematics to computer and computational sciences and sta-
tistics. Careers in teaching include positions in secondary schools, for 
which a teaching credential is additionally required, teaching in two 
year colleges, for which a master’s degree is required, and teaching 
at the university level, which requires a doctorate degree and involves 
research and creation of new mathematics.

Majors will have a faculty member assigned as an adviser/mentor. 
The faculty member will be available to offer academic advice and 
assist the student in major course selection.

Mathematics Major 
With the B.A. Degree in Liberal Arts and Sciences 
(Major Code: 17011) 

All candidates for a degree in liberal arts and sciences must com-
plete the graduation requirements listed in the section of this catalog 
on “Graduation Requirements.” No more than 48 units in mathematics 
courses can apply to the degree.

A minor is not required with this major.
Preparation for the Major. Mathematics 150, 151, 241, 245, 252, 

254, Computer Science 107. (23 units)
Recommended: Physics 195, 195L, 196, 196L, 197, 197L. 
Language Requirement. Competency (successfully completing 

the third college semester or fifth college quarter) is required in one 
foreign language to fulfill the graduation requirement. Refer to the sec-
tion of this catalog on “Graduation Requirements.” 

Graduation Writing Assessment Requirement. Completing one 
of the approved upper division writing courses (W) with a grade of C 
(2.0) or better or passing the Writing Proficiency Assessment with a 
score of 10 or above. 

Major. A minimum of 27 upper division units, selected with approval 
of the departmental adviser before starting upper division work, includ-
ing Mathematics 337, 521A, 524, 534A, and one two-semester 
sequence selected from: Mathematics 521A-521B, 521A and Com-
puter Science 562; Mathematics 337 and 531; 534A-534B; 541 and 
542; 541 and 543; Computer Science 310 and 320 or 520; Statistics 
550 and 570, Statistics 551A and 551B; and nine units of electives. Stu-
dent must complete an outline for the major and file a copy signed by 
the adviser with the Office of Advising and Evaluations.

Mathematics Major 
With the B.S. Degree in Applied Arts and Sciences 
(Major Code: 17031) 

All candidates for a degree in applied arts and sciences must 
complete the graduation requirements listed in the section of this cat-
alog on “Graduation Requirements.”

There are four emphases offered in this major: Applied Mathemat-
ics, Computational Science, Mathematical Finance, and Science.

A minor is not required with this major.
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Emphasis in Applied Mathematics
This emphasis is designed to train the student in those areas of 

mathematics which may be applied to formulate and solve problems 
in other disciplines. The program is designed to qualify the student for 
employment as an applied mathematician, but the graduate would 
also be well prepared for graduate study in pure or applied mathe-
matics. 

Preparation for the Major. Mathematics 150, 151, 241, 245, 252, 
254, Computer Science 107, Statistics 250. (26 units)

Graduation Writing Assessment Requirement. Completing one 
of the approved upper division writing courses (W) with a grade of C 
(2.0) or better or passing the Writing Proficiency Assessment with a 
score of 10 or above. 

Major. A minimum of 36 upper division units to include Mathemat-
ics 337, 521A, 524, 532, 534A, 534B, 541; Statistics 350A or 551A; 
and 12 units of electives in computer science, mathematics, or statis-
tics (approved by the Applied Mathematics adviser) excluding Math-
ematics 302, 303, 312, 313, 342A, 342B, 414, 509, and Statistics 357. 
Student must complete outline for major and file a copy signed by 
adviser with the Office of Advising and Evaluations. 

Auxiliary Area. A minimum of 12 units (lower or upper division) 
from an area to which mathematics may be applied. A typical program 
might be Physics 195, 195L, 196, 196L, 197, 197L; or Chemistry 200, 
201, and a course for which these are prerequisite; or Economics 101, 
102, 320, 321. The intent is to train the student in an area in some 
depth. Some latitude may be allowed in the choice of department and 
mix of courses, but all programs must be approved by the Applied 
Mathematics adviser. The 12 unit requirement is minimal, and a minor 
in an approved field is highly recommended. 

Emphasis in Computational Science
Preparation for the Major. Mathematics 150, 151, 241, 245, 252, 

254, Computer Science 107, 108, 205, Statistics 250. (32 units) 
Graduation Writing Assessment Requirement. Completing one 

of the approved upper division writing courses (W) with a grade of C 
(2.0) or better or passing the Writing Proficiency Assessment with a 
score of 10 or above. 

Major. A minimum of 36 upper division units to include Mathemat-
ics 336, 337, 521A, 524, 534A; at least nine units from Mathematics 
525, 532, 537, 541 or 544, 542, 543, Computer Science 558, 575; 
three units of Mathematics 499 (Senior Project); and nine units of elec-
tives from computer science, mathematics, or statistics (approved by 
the Applied Mathematics adviser) excluding Mathematics 302, 303, 
312, 313, 342A, 342B, 414, 509, and Statistics 357. Student must 
complete outline for major and file a copy signed by adviser with the 
Office of Advising and Evaluations. 

Emphasis in Mathematical Finance
This emphasis is designed to train students for work in the field of 

financial mathematics, focusing on derivative instruments and risk 
management. The graduate would also be highly qualified for gradu-
ate study.

Preparation for the Major. Mathematics 150,151, 241, 245, 252, 
254, Computer Science 107, Statistics 119 or 250, Accountancy 201, 
Economics 101, 102. (35 units) The student must complete these 
courses before being allowed to register for the upper division finance 
courses.

Graduation Writing Assessment Requirement. Completing one 
of the approved upper division writing courses (W) with a grade of C 
(2.0) or better or passing the Writing Proficiency Assessment with a 
score of 10 or above. 

Major. A minimum of 39 upper division units to include Mathemat-
ics 337, 524, 531, 544, 562, 580, 581, Statistics 551A or 550, and 
551B or 570, Finance 323, 326 or Economics 490, Finance 327, 329 or 
421. Student must complete outline for major and file a copy signed 
by adviser with the Office of Advising and Evaluations.
Emphasis in Science
This purpose of this emphasis is to allow students with a strong 

interest in the mathematical aspects of a particular science to apply 
courses in that science to their major. This will provide a good back-
ground for employment or graduate work in applied mathematics or in 
that science.

Preparation for the Major. Mathematics 150,151, 241, 245, 252, 
254, Computer Science 107, Statistics 250. (26 units) Some lower divi-
sion courses will probably be prerequisite to science courses applied 
to the major.

Graduation Writing Assessment Requirement. Completing one 
of the approved upper division writing courses (W) with a grade of C 
(2.0) or better or passing the Writing Proficiency Assessment with a 
score of 10 or above. 

Major. A minimum of 36 upper division units to include Mathemat-
ics 337, 524, 534A, 534B; at least six units selected from Mathematics 
521A, 525, 531, 532, 537; 12 units from a science to which mathemat-
ics may be applied (these should be from a single science and must 
be approved by the B.S. adviser); and six units of electives in com-
puter science, mathematics, or statistics excluding Mathematics 302, 
303, 312, 313, 342A, 342B, 414, 509, and Statistics 357. Student must 
complete outline for major and file a copy signed by adviser with the 
Office of Advising and Evaluations.

Mathematics Major 
In preparation for the Single Subject Teaching Credential 
With the B.A. Degree in Liberal Arts and Sciences 
(Major Code: 17011) 

All candidates for a teaching credential must complete all require-
ments as outlined in this section of the catalog under Policy Studies or 
Teacher Education. For students completing the single subject teach-
ing credential program, no more than 48 units in mathematics courses 
can apply to the degree.

This major may be used by students in teacher education as an 
undergraduate major for the B.A. degree in liberal arts and sciences. 

Preparation for the Major. Mathematics 150, 151, 241, 245, 252, 
254, Computer Science 107. (23 units)

Recommended: Physics 195, 195L, 196, 196L, 197, 197L. (12 units)
Language Requirement. Competency (successfully completing 

the third college semester or fifth college quarter) is required in one 
foreign language to fulfill the graduation requirement. Refer to the sec-
tion of the catalog on “Graduation Requirements.”

Graduation Writing Assessment Requirement. Completing one 
of the approved upper division writing courses (W) with a grade of C 
(2.0) or better or passing the Writing Proficiency Assessment with a 
score of 10 or above. 

Major. A minimum of 24 upper division units in mathematics to 
include Mathematics 302, 414, 521A, 534A, Statistics 357; an upper 
division course in geometry; and six units of electives in mathematics 
approved by the credential adviser. Student must complete outline for 
major and file a copy signed by adviser with the Office of Advising and 
Evaluations. 

Single Subject Waiver Program 
in Mathematics

Students who wish to satisfy the requirements for the subject mat-
ter program in mathematics to prepare for a single subject teaching 
credential program in mathematics must complete the following 
requirements. (Students who have completed one or more courses in 
the program before January 1, 1995, should see the adviser since the 
earlier program is slightly different.)

To be admitted to the program, students must demonstrate com-
petency in high school mathematics (algebra through trigonometry) 
by passing a mathematics placement test.
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Subject Matter Waiver Program. A minimum of 45-46 units to 
include Mathematics 150,151, 245, 252, 254, 302, 414, 521A, 534A, 
Statistics 357; one course selected from Mathematics 510, 511, 512; 
Computer Science 107 or 205; and six units of upper division elec-
tives selected with the approval of the adviser from physical and 
mathematical sciences. Students may substitute equivalent courses 
taken at this or other universities only with the approval of the single 
subject credential adviser. An approved calculus sequence of 
12 units may be substituted for the 13-unit calculus sequence (Mathe-
matics 150, 151, 252), thus reducing the total unit requirement from 
46 to 45. 

Mathematics Minor
The minor in mathematics consists of a minimum of 20-22 units in 

mathematics to include 12 upper division units, at least six of which 
have as prerequisite Mathematics 151; or Mathematics 252 and nine 
upper division units in mathematics, at least six of which have as 
prerequisite Mathematics 151. The courses selected will be subject to 
the approval of the minor adviser.

Courses in the minor may not be counted toward the major, but 
may be used to satisfy preparation for the major and general educa-
tion requirements, if applicable. A minimum of six upper division units 
must be completed in residence at San Diego State University. 

Introductory Mathematics Certificate 
The purpose of the Introductory Mathematics Certificate program 

is to provide individuals with appropriate mathematics coursework to 
qualify them to receive a supplementary authorization in introductory 
mathematics from the Commission on Teacher Credentialing. Admis-
sion is open to individuals who are majoring or have majored in an 
area other than mathematics and who have the equivalent of two 
years of high school mathematics and satisfy the Entry-Level Mathe-
matics Examination. In order to enroll in the program, individuals 
should contact the supplementary mathematics credential adviser in 
the Department of Mathematics and Statistics.

The program consists of 20 units to include Mathematics 141, 150, 
302, 312 (with departmental credential adviser permission), 313, and 
Statistics 357. The department also has other, state-approved pro-
grams for the supplementary authorization in mathematics (see 
departmental credential adviser).

Individuals must complete at least six units at San Diego State Uni-
versity and have a cumulative grade point average of 2.5 in the 
required courses to qualify for the certificate.

With the approval of the department, a student may apply no more 
than three units of coursework from the certificate program toward a 
major. Courses in the certificate may not be counted toward the minor.

Single Subject Mathematics Certificate 
The purpose of the Single Subject Mathematics Certificate pro-

gram is to provide individuals with appropriate mathematics course-
work to qualify them to receive a credential in single subject 
mathematics. Admission is open to individuals who are majoring or 
have majored in an area other than mathematics and who have the 
equivalent of two years of high school mathematics and satisfy the 
Entry-Level Mathematics Examination. In order to enroll in the pro-
gram, individuals should contact the single subject mathematics cre-
dential adviser in the Department of Mathematics and Statistics.

The program consists of 46 units to include Computer Science 
107, Mathematics 150 and 151; and 245, 252, 254, 302, 414, 510, 
521A, 534A, Statistics 357, and six units of upper division electives 
selected from mathematical or physical sciences.

Individuals must complete at least nine upper division units at San 
Diego State University and have a cumulative grade point average of 
2.5 in the required courses to qualify for the certificate. 
304
Mathematics Departmental Placement 
Examination 

All students who expect to enroll in Computer Science 106, 107, 
108, Mathematics 118, 120, 121, 141, 150, 210, 211, 312, Statistics 
119, 250 must satisfy the Entry-Level Mathematics Examination 
requirement and pass the required part of the Mathematics Depart-
mental Placement Examination. For Mathematics 150, certain prerequi-
site courses taken at San Diego State University may be used to satisfy 
the Mathematics Departmental Placement Examination requirement.

COMPUTER SCIENCE
(See this section of catalog under Computer Science)

STATISTICS
(See this section of catalog under Statistics)

Courses (MATH)

(Intermediate algebra is prerequisite to all mathematics 
courses.) 

LOWER DIVISION COURSES
NOTE: Proof of completion of Entry-Level Mathematics require-

ment required for Mathematics 118, 120, 121, 122, 141, 150, 210, 
211: Copy of ELM score or verification of exemption.

MATH 118. Topics in Mathematics (3) I, II (CAN MATH 2)
Prerequisites: Satisfaction of Entry-Level Mathematics requirement 

and qualification on the Mathematics Departmental Placement Exam-
ination, Part IA.

Topics selected from algebra, analysis, geometry, logic, probabil-
ity, or statistics, designed to give student insight into structure of math-
ematical theories and their applications. Not open to students with 
credit in Mathematics 141 or higher numbered courses. 

MATH 120. Calculus for Business Analysis (3) I, II, S 
(CAN MATH 34)

Prerequisites: Satisfaction of the Entry-Level Mathematics require-
ment and qualification on the Mathematics Departmental Placement 
Examination, Part IA.

Matrix algebra. Calculus including differentiation and integration. 
Graphing and optimization. Exponential and logarithmic functions. 
Multivariable calculus. 

MATH 121. Calculus for the Life Sciences I (3) I, II  
(CAN MATH 30)

Two lectures and two hours of activity.
Prerequisites: Satisfaction of the Entry-Level Mathematics require-

ment and qualification on the Mathematics Departmental Placement 
Examination, Part IA.

Basic concepts of differential calculus with life science applica-
tions. Not intended for physical science or engineering majors. Not 
open to students with credit in Mathematics 150. 

MATH 122. Calculus for the Life Sciences II (3) I, II
Two lectures and two hours of activity.
Prerequisites: Satisfaction of the Entry-Level Mathematics require-

ment; qualification on the Mathematics Departmental Placement 
Examination, Part IA; and Mathematics 121.

A continuation of Mathematics 121 with topics from integral calcu-
lus and an introduction to elementary differential equations. Not open 
to students with credit in Mathematics 150. 

MATH 141. Precalculus (3) I, II
Prerequisites: Satisfaction of the Entry-Level Mathematics require-

ment and qualification on the Mathematics Departmental Placement 
Examination, Part IA. Proof of completion of Entry-Level Mathemat-
ics requirement required: Copy of ELM score or verification of 
exemption.

Real numbers, inequalities; polynomials; rational, trigonometric, 
exponential and logarithmic functions; conic sections. Not open to 
students with credit in Mathematics 150 or higher numbered mathe-
matics course.
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MATH 150. Calculus I (5) I, II, S (CAN MATH 18)  
(150 + 151: CAN MATH SEQ B)

Prerequisites: Knowledge of algebra, geometry, and trigonometry 
as demonstrated by either (1) satisfactory completion of Mathematics 
141 with a grade of C (2.0) or above; or (2) satisfaction of the Entry-
Level Mathematics requirement and qualification on the Mathematics 
Departmental Precalculus Proficiency Examination. Proof of comple-
tion of prerequisites required.

Algebraic and transcendental functions. Continuity and limits. The 
derivative and its applications. The integral.

MATH 151. Calculus II (4) I, II, S (CAN MATH 20) 
(150 + 151: CAN MATH SEQ B)

Prerequisite: Mathematics 150 with minimum grade of C.
Techniques and applications of integration. Improper integrals. 

Differential equations. Infinite series. Conic sections. Curves in para-
metric form, polar coordinates.

MATH 210. Number Systems in Elementary Mathematics  (3) I, II
This course or its equivalent is required for students working 

toward a multiple subject credential in elementary education.
Prerequisite: Satisfaction of the Entry-Level Mathematics require-

ment. 
Number sense, operation concepts, estimation, mental arithmetic, 

algorithms, problem solving, whole, rational, real numbers, ratio, and 
number theory. 

MATH 211. Geometry in Elementary Mathematics  (3) I, II
Prerequisites: Satisfaction of the Entry-Level Mathematics require-

ment and Mathematics 210.
Two and three dimensional shapes and interrelationships, congru-

ence, similarity and proportional reasoning, measurement of length, 
angle size, area, volume, metric system, and problem solving.

MATH 241. Mathematics Software Workshop (1)
Prerequisites: Computer Science 107 and Mathematics 151.
Introduction to mathematical software environment such as MAT-

LAB, MAPLE, MATHEMATICA OR TI-92. May be repeated for credit 
with different software. See Class Schedule for specific content. Max-
imum credit two units.

MATH 245. Discrete Mathematics (3) I, II, S
Prerequisite: Mathematics 121 or 150.
Logic, methods of proof, set theory, number theory, equivalence 

and order relations, counting (combinations and permutations), solv-
ing recurrence relations.

MATH 252. Calculus III (4) I, II, S (CAN MATH 22)
Prerequisite: Mathematics 151 with minimum grade of C.
Functions of several variables. Vectors. Partial derivatives and 

multiple integrals. Line integrals and Green’s Theorem.

MATH 254. Introduction to Linear Algebra (3) I, II, S
Prerequisite: Mathematics 151.
Matrix algebra, Gaussian elimination, determinants, vector 

spaces, linear transformations, orthogonality, eigenvalues, and eigen-
vectors.

MATH 296. Experimental Topics (1-4)
Selected topics. May be repeated with new content. See Class 

Schedule for specific content. Limit of nine units of any combination of 
296, 496, 596 courses applicable to a bachelor’s degree. 

MATH 299. Special Study (1-3)
Prerequisite: Consent of instructor.
Individual study. Maximum credit six units. 

UPPER DIVISION COURSES
(Intended for Undergraduates)

NOTE: Proof of completion of prerequisites required for all upper divi-
sion courses: Copy of transcript.

MATH 302. Transition to Higher Mathematics (3) I, II
Prerequisite: Mathematics 150.
Selected topics in mathematics to emphasize proof writing and 

problem solving. Intended for those planning to teach secondary 
school mathematics.
MATH 303. History of Mathematics (3) I, II
Prerequisites: Mathematics 141 or students using course to satisfy 

General Education must complete the General Education requirement 
in Foundations IIA., Natural Sciences and Quantitative Reasoning.

Major currents in the development of mathematics from ancient 
Egypt and Babylon to late nineteenth century Europe. 

MATH 311. Statistics and Probability in Elementary 
Mathematics (2)

Prerequisites: Mathematics 211 and satisfactory performance on 
Mathematics Departmental Placement Examination, Part LS.

Topics from statistics and probability. Enrollment limited to liberal 
studies majors. Not open to students with credit in Mathematics 312.

MATH 312. Topics from Elementary Mathematics I (3) I, II
Prerequisites: Mathematics 211 and satisfactory performance on 

Mathematics Departmental Placement Examination, Part LS.
Topics from statistics and probability. Enrollment limited to future 

teachers in grades K-8. Not open to students with credit in Mathemat-
ics 311.

MATH 313.  Selected Topics in Elementary Mathematics (3) I, II
Prerequisite: Mathematics 311 or 312.
Capstone course for prospective K-8 teachers. Advanced topics 

in mathematics selected from algebra, number systems, transforma-
tion geometry, and problem solving. Enrollment limited to future teach-
ers in grades K-8.

MATH 336. Introduction to Mathematical Modeling (3) II
Prerequisite: Mathematics 254.
Models from the physical, natural, and social sciences including 

population models and arms race models. Emphasis on classes of 
models such as equilibrium models and compartment models. 

MATH 337. Elementary Differential Equations (3) I, II
Prerequisite: Mathematics 151.
Integration of first-order differential equations, initial and boundary 

value problems for second-order equations, series solutions and 
transform methods, regular singularities.

MATH 342A. Methods of Applied Mathematics I (3) I
Prerequisite: Mathematics 252.
Vector analysis, divergence and Stokes’ theorem and related inte-

gral theorems. Matrix analysis, eigenvalues and eigenvectors, diago-
nalization. Introduction to ordinary differential equations. Computer 
software packages for matrix applications, solving, and graphing dif-
ferential equations. Not open to students with credit in Physics 340A.

MATH 342B. Methods of Applied Mathematics II (3) II
Prerequisite: Mathematics 342A.
Second order ordinary differential equations, power series meth-

ods, Bessel functions, Legendre polynomials. Linear partial differen-
tial equations, separation of variables, Fourier series, Sturm-Liouville 
theory, orthogonal expansions, Fourier Transforms. Use of computer 
software packages for symbolic algebra and solution of differential 
equations. Not open to students with credit in Physics 340B.

MATH 413. Mathematics for the Middle Grades (3)
Prerequisites: Senior standing and Mathematics 312.
Teacher-level look at mathematics taught in middle grades, to 

include proportional reasoning, rational and real numbers, probability, 
and algebra. Intended for those planning to teach mathematics in 
middle grades; cannot be used as part of major or minor in mathemat-
ical sciences with exception of major for single subject teaching cre-
dential. Students in the SSTC major must receive instructor 
permission.

MATH 414. Mathematics Curriculum and Instruction (3)
Prerequisites: Senior standing and 12 upper division units in math-

ematics.
Historical development of mathematics and mathematics curricu-

lum. Principles and procedures of mathematics instruction in second-
ary schools. For secondary and postsecondary teachers and teacher 
candidates. Course cannot be used as part of the major or minor in 
mathematical sciences with exception of major for the single subject 
teaching credential.
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MATH 496. Experimental Topics (1-4)
Selected topics. May be repeated with new content. See Class 

Schedule for specific content. Limit of nine units of any combination of 
296, 496, 596 courses applicable to a bachelor’s degree. 

MATH 499. Special Study (1-3) I, II
Prerequisite: Consent of instructor.
Individual study. Maximum credit six units. 

UPPER DIVISION COURSES
(Also Acceptable for Advanced Degrees)

NOTE: Proof of completion of prerequisites required for all upper 
division courses: Copy of transcript.

MATH 509. Computers in Teaching Mathematics (3)
Two lectures and three hours of laboratory.
Prerequisite: Mathematics 252.
Solving mathematical tasks using an appropriate computer inter-

face, and problem-based curricula. Intended for those interested in 
mathematics teaching. 

MATH 510. Introduction to the Foundations of Geometry (3) I, II
Prerequisite: Mathematics 122 or 151.
The foundations of Euclidean and hyperbolic geometries. Highly 

recommended for all prospective teachers of high school geometry. 

MATH 511. Projective Geometry (3)
Prerequisite: Mathematics 254.
Geometry emphasizing relationships between points, lines, and 

conics. Euclidean geometry and some non-Euclidean geometries as 
special cases of projective geometry.

MATH 512. Non-Euclidean Geometry (3)
Prerequisite: Mathematics 122 or 151.
History of attempts to prove the fifth postulate; emphasis on plane 

synthetic hyperbolic geometry; brief treatment of other types of non-
Euclidean geometry. 

MATH 521A. Abstract Algebra (3) I, II
Prerequisites: Mathematics 245 and 252.
Abstract algebra, including elementary number theory, groups, 

and rings. 

MATH 521B. Abstract Algebra (3) II
Prerequisite: Mathematics 521A.
Continuation of Mathematics 521A. Rings, ideals, quotient rings, 

unique factorization, noncommutative rings, fields, quotient fields, 
and algebraic extensions. 

MATH 522. Number Theory (3) I
Prerequisites: Mathematics 245 and 252.
Theory of numbers to include congruences, Diophantine equa-

tions, and a study of prime numbers; cryptography.

MATH 523. Mathematical Logic (3)
Prerequisite: Mathematics 245.
Propositional logic and predicate calculus. Rules of proof and 

models. Completeness and the undecidability of arithmetic. Not open 
to students with credit in Philosophy 521. 

MATH 524. Linear Algebra (3) I, II
Prerequisites: Mathematics 245 and 254; or 342A.
Vector spaces, linear transformations, orthogonality, eigenvalues 

and eigenvectors, normal forms for complex matrices, positive defi-
nite matrices and congruence. 

MATH 525. Algebraic Coding Theory (3) I
Prerequisite: Mathematics 254.
Linear codes, perfect and related codes, cyclic linear codes, BCH 

codes, burst error-correcting codes.

MATH 528. Information Theory and Data Compression (3)
Prerequisites: Mathematics 245 and 254.
Fundamental of discrete probability and information theory: joint 

and conditional distributions, Bayes’ theorem, entropy, channel 
capacity. Noiseless coding theorem and data compression algo-
rithms: Huffman codes, arithmetic coding, Ziv-Lempel codes. Infor-
mation theory in error correction coding and cryptography.
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MATH 531. Partial Differential Equations (3) II
Prerequisites: Mathematics 252 and 337.
Boundary value problems for heat and wave equations: eigen-

function expansions, Sturm-Liouville theory and Fourier series. D’Ale-
mbert’s solution to wave equation; characteristics. Laplace’s 
equation, maximum principles, Bessel functions.

MATH 532. Functions of a Complex Variable (3) I
Prerequisite: Mathematics 252.
Analytic functions, Cauchy-Riemann equations, theorem of 

Cauchy, Laurent series, calculus of residues, and applications. 

MATH 533. Vector Calculus (3)
Prerequisite: Mathematics 254 or 342A.
Scalar and vector fields; gradient, divergence, curl, line and sur-

face integrals: Green’s, Stokes’ and divergence theorems. Green’s 
identities. Applications to potential theory or fluid mechanics or elec-
tromagnetism. 

MATH 534A. Advanced Calculus I (3) I, II, S
Prerequisites: Mathematics 245 and 254; or 342A.
Completeness of the real numbers and its consequences, 

sequences of real numbers, continuity, differentiability and integrabil-
ity of functions of one real variable. 

MATH 534B. Advanced Calculus II (3) II
Prerequisite: Mathematics 534A.
Series and sequences of functions and their applications, func-

tions of several variables and their continuity, differentiability and inte-
grability properties. 

MATH 537. Ordinary Differential Equations (3)
Prerequisite: Mathematics 337.
Theory of ordinary differential equations: existence and unique-

ness, dependence on initial conditions and parameters, linear 
systems, stability and asymptotic behavior, plane autonomous sys-
tems, series solutions at regular singular points.

MATH 538. Discrete Dynamical Systems and Chaos (3) II
Prerequisite: Mathematics 337.
One- and two-dimensional iterated maps, equilibria and their sta-

bility, sensitive dependence on initial conditions, Lyapunov expo-
nents, horseshoe maps, period doubling, chaotic attractors, Poincare 
maps, Lorenz systems, chaos in differential equations, stable mani-
folds and crises. Applications in biology, chemistry, physics, engi-
neering, and other sciences. Bifurcation theory.

MATH 541. Introduction to Numerical Analysis and 
Computing (3) I, II, S

Prerequisites: Mathematics 254 or 342A; and Computer Science 
106 or 107 or 205.

Solution of equations of one variable, direct methods in numerical 
linear algebra, least squares approximation, interpolation and uniform 
approximation, quadrature.

MATH 542. Introduction to Numerical Solutions of Differential 
Equations (3) II

Prerequisites: Mathematics 337 and 541.
Initial and boundary value problems for ordinary differential equa-

tions. Partial differential equations. Iterative methods, finite difference 
methods, and the method of lines.

MATH 543. Numerical Matrix Analysis (3)
Prerequisite: Mathematics 541.
Gaussian elimination, LU factorizations and pivoting strategies. 

Direct and iterative methods for linear systems. Iterative methods for 
diagonalization and eigensystem computation. Tridiagonal, Hessen-
berg, and Householder matrices. The QR algorithm.

MATH 544. Computational Finance (3)
Prerequisites: Mathematics 531 and Statistics 550.
Numerical procedures for evaluating financial derivatives. Discret-

ization of partial differential equations. Monte Carlo simulation tech-
niques.



Mathematics
MATH 561. Applied Graph Theory (3) I
Prerequisite: Mathematics 245 or 254.
Undirected and directed graphs, trees, Hamiltonian circuits, clas-

sical problems of graph theory including applications to linear 
systems. 

MATH 562. Mathematical Methods of Operations Research (3) II
Prerequisites: Mathematics 252 and 254.
Theory and applications concerned with optimization of linear and 

non-linear functions of several variables subject to constraints, includ-
ing simplex algorithms, duality, applications to game theory, and 
descent algorithms. 

MATH 579. Combinatorics (3) II
Prerequisite: Mathematics 245.
Permutations, combinations, generating functions, recurrence 

relations, inclusion-exclusion counting. Polya’s theory of counting, 
other topics and applications. 

MATH 580. Risk Management: Stocks and Derivative 
Securities  (3)

Prerequisite: Mathematics 337, Statistics 550, or 551A.
Theory of derivative securities with focus on evolution of stock 

prices and pricing of options.

MATH 581. Risk Management: Portfolio Selection and Other 
Features of Finance Markets (3)

Prerequisite: Mathematics 337, Statistics 550 or 551A, Mathemat-
ics 580.

Derivatives and term structures, method of principal components, 
theory of portfolio optimization, some numerical methods.

MATH 596. Advanced Topics in Mathematics (1-4) I, II
Prerequisite: Consent of instructor.
Selected topics in classical and modern mathematical sciences. 

May be repeated with the approval of the instructor. See Class Sched-
ule for specific content. Limit of nine units of any combination of 296, 
496, 596 courses applicable to a bachelor’s degree. Maximum credit 
of six units of 596 applicable to a bachelor’s degree. Maximum com-
bined credit of six units of 596 and 696 applicable to a 30-unit mas-
ter’s degree. 

Mathematics Education
Courses (MTHED)

LOWER DIVISION COURSE
(Intended for Undergraduates)

(Intermediate algebra is prerequisite to all mathematics courses.) 
NOTE: Proof of completion of Entry-Level Mathematics require-

ment required for Mathematics 118, 120, 121, 122, 141, 150, 210, 
211: Copy of ELM score or verification of exemption.

MTHED 212. Children’s Mathematical Thinking  (1-1.5)
Prerequisite: Credit or concurrent registration in Mathematics 210.
Children’s mathematical thinking and in-depth analyses of chil-

dren’s understanding of operations (addition, subtraction, multiplica-
tion, and division) and place value. Students will observe individual 
children solving mathematics problems. Real, compact disc, and/or 
web-based experience included. For students in the liberal studies 
blended teacher preparation major.

UPPER DIVISION COURSE
(Also Acceptable for Advanced Degrees)

MTHED 502. Technology in Teaching and Learning Mathematics: 
Grades K-8 (3)

Prerequisites: Classified graduate standing; consent of instructor 
for undergraduates.

Research in use of technology in learning and teaching mathemat-
ics in grades K-8. Major focus devoted to use of applications. Other 
uses for technology addressed include simulations, communication, 
and calculational speed. (Formerly numbered Mathematics Educa-
tion 602.)
Mathematics Specialist 
Certificate Program 

The Mathematics Specialist Certificate Program for Grades 4-6 is 
open only to credentialed teachers. The certificate program is 
described in the Bulletin of the Graduate Division in the Mathematics 
and Science Education section. Undergraduate mathematics courses 
for the certificate program are listed below. 

Courses (MATH)

MATH 281A-281B.   Integrated Mathematics (2-2)
One lecture and two hours of activity.
Prerequisites: Mathematics 281A is prerequisite to 281B. Teaching 

credential and consent of instructor.
Number systems, geometry, and measurement, selected and 

sequenced as appropriate for practicing elementary teachers' needs.

MATH 383.  Quantitative Reasoning (1)
One-half lecture and one hour of activity.
Prerequisites: Teaching credential and consent of instructor.
Reasoning about objects and their measurements and the rela-

tionships among these quantities. Understand situations that call for 
additive or multiplicative reasoning; the important role of proportional 
reasoning in many middle grades topics.

MATH 384. Fostering Algebraic Thinking (1)
One-half lecture and one hour of activity.
Prerequisites: Teaching credential and consent of instructor.
Topics (e.g. pattern searching, generalizing, graphing) that can 

prepare elementary and middle school students for algebra.

MATH 385. Representing and Interpreting Data (1)
One-half lecture and one hour of activity.
Prerequisites: Teaching credential and consent of instructor.
Gathering, representing, and interpreting data sets.

MATH 386.  Measuring Uncertainty (1)
One-half lecture and one hour of activity.
Prerequisites: Teaching credential and consent of instructor.
Prepare teachers to teach probability topics in grades 4-8 text-

books, simulating probabilistic situations, theoretical probabilities, 
expected values.

MATH 487. Algebra in the Middle Grades (3)
One lecture and four hours of activity.
Prerequisites: Teaching credential and consent of instructor.
Algebra as a powerful tool for analyzing, describing, and symbol-

izing physical relationships. Role of functions in algebra and in other 
areas of mathematics.

MATH 488. Geometry in the Middle Grades (3)
One lecture and four hours of activity.
Prerequisites: Mathematics 211, 281A-281B, teaching credential, 

and consent of instructor.
Geometry as a powerful tool for analyzing, describing, and sym-

bolizing physical and abstract relationships. Properties and relation-
ships of two and three dimensional figures. Role of measurement in 
geometry and in other areas of mathematics.

GRADUATE COURSES
Refer to Bulletin of the Graduate Division.
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