
The School of Natural Sciences and Mathematics
offers programs of study leading to the Bachelor of Science, Master of
Science, and Doctor of Philosophy degrees (http://www.uab.edu/nsm).

At the undergraduate level, the school offers a general major in
natural science and specific majors and minors in biology, chem-
istry, computer and information sciences, mathematics, and
physics. The school also offers a minor in environmental science
and course offerings in astronomy, earth science, and geology,
although there are no separate degrees in these fields. Unless spec-
ified otherwise in the description of a major, all majors in the
School of Natural Sciences and Mathematics require a minor.

At the graduate level, programs of study lead to the degrees of
Master of Science in mathematics and Master of Science and
Doctor of Philosophy in biology, chemistry, computer and infor-
mation sciences, applied mathematics, and physics. Further infor-
mation on these graduate programs may be obtained from the
respective department offices, the UAB Graduate School Catalog,
or on the Web (http://www.uab.edu/nsm).

SCHOOL-WIDE REQUIREMENTS 
In addition to fulfilling the UAB Core Curriculum (see page 51),

students with majors in the School of Natural Sciences and
Mathematics must satisfy the requirements of two of the following
three tracks, for a maximum of 6 semester hours. 

A. Foreign Language/Foreign Culture (3 hours)
Students satisfy this track by either:

1. Completing a foreign language course at or above the 102 level
or 

2. Completing a course that either considers social, economic,
or political issues from a comparative and specifically international
perspective or explores a single large region of the world (outside
of the United States and Canada) from a holistic perspective.

A student may not use the same course to satisfy this require-
ment and the Humanities (Area II) requirement or Social Science
(Area IV) requirement.

All foreign language courses numbered 102 and above
may be used to fulfill this track except for: 

• 190, 290, 390 (study abroad courses);
• 399, 499 (independent study);
• 333 (internship);
• all 400-level and above courses.

In addition, the following courses may be used to fulfill this track:

ANTH 101 Introductory Cultural Anthropology

ANTH 106 Introductory Archaeology

ANTH 120 Language and Culture

ANTH 241 Peoples of the World: Caribbean

ANTH 243 Peoples of the World: Southeast Asia

ANTH 244 Peoples of the World: Africa

ANTH 245 Peoples of the World: Middle East

ANTH 247 Peoples of the World: Oceania

ANTH 248 Peoples of the World: Latin America

ANTH 249 Peoples of the World: Greece and Eastern 
Mediterranean

ARH 203 Ancient and Medieval Art

ARH 205 African, Native American and Oceanic Art

ARH 206 Survey of Asian Art

HY 245 Introduction to Latin American History

HY 247 Colonial Latin America

HY 248 Modern Latin America

HY 257 The Celtic Fringe: Ireland, Scotland, Wales

HY 258 Britain and the Third World

HY 263 History of Russia to the Twentieth Century

HY 265 History of the Soviet Union, 1917-1991

JS 115 Comparative Criminal Justice Systems

PSC 102 Introduction to Comparative Politics

PSC 103 Introduction to International Relations

PSC 250 African Politics

PSC 251 European Political Systems

PSC 252 Latin/South American Political Systems

PSC 253 Asian Political Systems

PSC 254 East European Political Systems

PSC 262 Global Policy Issues

PY 213 Cross-Cultural Perspectives on Child 
Development

PY 319 Psychopathology and Culture

SOC 200 Social Change

SOC 325 Sociology of Russia
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B. Critical Reasoning/Philosophy (3 hours)
Students satisfy this track by either:

1. Completing a course that provides training in critical reasoning
and analysis about the ethical dimensions of society, or

2. Completing a course that provides an understanding of funda-
mental philosophical questions and issues, including those associ-
ated with the disciplines that comprise the arts and sciences. 

A student may not use the same course to satisfy this require-
ment and the Humanities (Area II) requirement.

All philosophy courses may be used to fulfill this track except
for 

• PHL 120, 220, 320 (logic courses)
• PHL 290, 291, 292 (special topics)
• all philosophy courses numbered 400 and above.

In addition, the following courses may be used to fulfill this track:
• CM 103 Professional Conduct and 

Communication Ethics

• PSC 104 Introduction to Political Theory

C. Computer Science/Technology (0-4 hours)
Students satisfy this track by either:

1. Completing a minimum of a 3-semester-hour course dealing
with a computer language or application of computers,

2. Completing a minimum of 3 semester hours of coursework
dealing with the relationship of machines and people in modern
industrial society and/or the interplay of technological change and
societal development from ancient to modern times, or

3. Successfully completing a computer technologies competency
examination, where permissible.

The following courses fulfill this track:

ARS 103 Introduction to Computer Graphics/ Drawing 
and Layout

BY 245 Fundamentals of Scientific Investigation

CS 101 Computing Fundamentals

CS 201 Introduction to Object-Oriented Programming

HY 125 Technology and Society

MA 263 Elementary Microcomputer Programming 
and Numerical Analysis

MU 115 Making Music with Microcomputers

For the most up-to-date list of courses that satisfy each track,
students should consult their advisor. Courses that fulfill each
track are also designated in the current UAB Class Schedule.

AFRICAN AMERICAN STUDIES

MAJOR AND MINOR
For a complete description of the interdisciplinary African

American Studies Program, sponsored jointly by the School of Arts
and Humanities, the School of Natural Sciences and Mathematics,
and the School of Social and Behavioral Sciences, see page xx of
this catalog.

NATURAL SCIENCE
The purpose of the Natural Science degree is to enable students

to receive a general science education based on a course of study
which is broader, but less in-depth in a single area, than a typical
departmental major in the School of Natural Sciences and
Mathematics.

Requirements are successful completion of 30 semester hours
approved and offered by one department (designated the major)
and 27 semester hours approved and offered by a second depart-
ment (designated the minor) within the School of Natural Sciences
and Mathematics. At least 9 semester hours of the major must be
at the 400 level or above.

Because departments within the school offer a variety of courses
for diverse purposes, not every course listed in this catalog can be
counted toward the natural science degree. Students must obtain
approval of a plan of study leading toward this degree from the
department chair of both the major and minor departments. It is
advisable to do this as soon as possible to avoid taking courses
that might not be approved toward the degree.

In addition to the number of hours, there is a requirement of at
least a C average in courses counted toward the major and also in
courses counted toward the minor. At least one-third of the hours
in both the major and minor must be completed at UAB, and at
least a C average must be maintained in these courses. Individual
departments may be contacted for specific listings of courses
required or recommended for the major or minor in that depart-
ment for the natural science degree, or for information about par-
ticularly effective major/minor pairings.

TEACHER CERTIFICATION
UAB offers baccalaureate level (Class B) secondary (grades 6-12)

teacher certification in biology, chemistry, mathematics, and physics.
To obtain certification, students must double major in their teaching
field and in secondary education. Requirements for the major in the
School of Natural Science and Mathematics may be found in the
appropriate department listing. Because of specific Alabama Teacher
Certification requirements, students seeking certification should con-
sult with the School of Education Office of Student Services (Room
100, Education Building) early in their academic careers. UAB also
offers non-traditional fifth year masters level (Class A) certification in
the above disciplines. Students majoring in one of the above fields
should contact the Office of Student Services for more information
about program admission requirements.

ENVIRONMENTAL SCIENCE
The minor in environmental science enables students to receive

a broad background both in the sciences and in the application of
scientific principles to environmental problems.

Requirements for the minor in environmental science are: BY
123 and 124, CH 115 and 116, ENV 108 and 109, ES 101 and
102, and 9 semester hours selected from BY 260, 397, 435, 452,
465, or 470; CE 433 or 434; CH 297 or 355; GL 311 or 404; and
MESC 302, 411, 412, or 417.

Note that students majoring in biology or chemistry may not
use, respectively, BY or CH courses numbered 200 or above to ful-
fill the requirements of the environmental science minor.
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All students with minors in environmental science must main-
tain at least a C average in coursework comprising the minor.

Students may pursue a major in environmental science through an
individually designed major. Call Academic Programs & Policy for
information about individually designed majors, (205) 934-5503.

Course Descriptions
Environmental Science (ENV)
108. Human Population and the Earth’s Environment—
Influence of human population on Earth’s environment: ecological
principles, population dynamics, climate change, water and energy
resources, pollution, climate change, water and energy resources,
pollution, waste disposal, plant and animal extinctions, and food
resources. Lecture and film. 3 hours.

109. Laboratory in Environmental Science—Experiments on
topics essential to study of environment and which reveal com-
plexity of solving environmental problems. Prerequisite: ENV 108
(or concurrent enrollment). 1 hour.

DEPARTMENT OF BIOLOGY
Chair: Ken R. Marion
Faculty: Amsler, Andrews, Angus, Bej, Cusic, Gauthier,
Ghanta, Gilchrist, Jenkins, Kraus, Liu, McClintock, Powell,
Thacker, Tollefsbol, Watson, Watts, Wibbels 

The curriculum in biology provides general course offerings for
non-majors and prepares the major for graduate study in biology;
the professional schools of medicine, dentistry, optometry, and
allied health sciences; teaching in the secondary schools; and other
careers dependent upon basic training in the biological sciences. A
student majoring in biology is not required to have a minor. The
Department of Biology Web site (www.uab.edu/uabbio) summa-
rizes information about departmental programs.

MAJOR
MINIMUM REQUIREMENTS

I. General Track Requirements:

A. Minimum of 40 semester hours in biology, including 
the following:

1. Eight semester hours of Introductory Biology
(BY 123, 124)

2. Three semester hours of Genetics (BY 210)

3. One course from each of the following four areas:

a. Ecology/Evolution
BY 407, 429, 435, or 470

b. Organismal
BY 255, 256, 260, 271, or 442

c. Physiology/Development
BY 314, 405, 409, 410, or 450

d. Cellular/Molecular
BY 311 or 330

Additional courses to total 40 semester hours selected after con-
sultation with an advisor and consideration of interests and career
goals. At least 9 hours must be 400 level or above. 

B. Chemistry: CH 115, 116, 117, 118, 235, 236, 237, and 238

C. Physics: PH 201 and 202 or PH 221 and 222.

D. Mathematics: MA 125 (a course in statistics is highly 
recommended)

II.Marine Science Concentration Requirements:

A. Minimum of 40 semester hours in biology, including 
the following:

1. Eight semester hours of Introductory Biology 
(BY 123 and 124)

2. Three semester hours of Genetics (BY 210) 

3. Four courses from the four area requirements in 
the General Track

4. Marine Technical Methods (MESC 417), and at least 
four marine science courses that allow credit towards the
biology major. Approval must be obtained through the 
academic advisor. For further information on marine 
science courses, see “Marine Science” on page 193.

B. Chemistry: CH 115, 116, 117, 118, 235, 236, 237, and 238

C. Physics: PH 201 and 202 or PH 221 and 222

D. Mathematics: MA 125 (a course in statistics is highly 
recommended)

III. Molecular Track requirements:

A. Minimum of 40 semester hours in biology, including 
the following:

1. Eight semester hours of Introductory Biology 
(BY 123 and 124)

2. Three semester hours of Genetics (BY 210)

3. BY 245, 271, 311, and 330

4. Three of the following four courses: BY 416, 431, 
433, and 440

5. Electives in biology to total 40 semester hours

B. Chemistry: CH 115, 116, 117, 118, 235, 236, 237, 
238, and 461

C. Physics: PH 201 and 202 or PH 221 and 222 

D. Mathematics: MA 125 (a course in statistics is 
highly recommended)

MINOR
The biology minor requires a minimum of 17 semester hours of

biology courses approved for majors or minors, including BY 123,
124, and 210, and at least 6 additional semester hours in courses
numbered 200 or higher. Not more than a total of 3 semester
hours in BY 397, 398, and 498 may be counted toward the minor.

GRADE POINT AVERAGE (MAJORS AND MINORS)
A student must have at least a 2.0 average in all biology courses

attempted and a 2.0 average in all biology courses taken at UAB.
The current UAB course repeat policy will be used in calculating
the grade point average.

TRANSFER CREDIT
Biology courses in which a grade of D is earned at another insti-

tution cannot be applied toward requirements for the major or
minor. Students will not be given more credit (semester hours)
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toward the major or minor than awarded for equivalent courses at
UAB, nor more than 8 semester hours of credit in any introductory
sequence or combination of courses. Excess hours in these courses
may, however, be applied as electives toward the 120 semester
hours necessary to satisfy the general degree requirements.

A minimum of 9 semester hours in the major and 6 semester
hours in the minor in biology must be taken at UAB.

HONORS PROGRAM IN BIOLOGY
PURPOSE

The Biology Honors Program offers motivated students the
opportunity to develop research and communication skills in
preparation for a graduate or professional career.

ELIGIBILITY
To be accepted into the Biology Honors Program, a student

must:
• have earned a 3.5 GPA in biology courses attempted;

• have earned a 3.0 GPA overall;

• have completed 18 semester hours in biology courses;

• have enrolled in BY 398 (Undergraduate Research) for 
at least one semester hour; and

• have arranged with a faculty sponsor in biology to do 
a research project.

REQUIREMENTS
Students in the Biology Honors Program will be required to

have the following:

• six semester hours in BY 498 (Honors Research), with each 
semester hour per term requiring a minimum of four hours 
of laboratory work per week; 

• a formal research proposal, submitted by the end of the first 
semester of Honors Research, including an introduction, 
proposed methods, and relevant literature citation;

• a formal written report in the form of a scientific paper; and

• an oral or poster presentation at Biology Research Day.

In some instances, it will be recommended that biology honors stu-
dents give a formal presentation of their work at a scientific meeting.
Funds may be provided to support participation at such a meeting.

BENEFITS
In addition to the educational and career benefits of participa-

tion in the Biology Honors Program, students who complete the
program will be honored at the annual Biology Honors Research
Day and will graduate “With Honors in Biology.”

CONTACT
For more information and/or admission to the Biology Honors

Program, contact Dr. Thane Wibbels, Campbell Hall, Room 255A,
Birmingham, AL 35294-1170; Telephone (205) 934-4419; E-mail
twibbels@uab.edu.

ACCELERATED UNDERGRADUATE PROGRAM IN
NEUROSCIENCE OR CELL AND MOLECULAR BIOLOGY

Students interested in completing a B.S. degree in biology with a
minor in psychology or chemistry in preparation for graduate
study in neuroscience or cell and molecular biology may apply for

admission to a selective accelerated training program. Students in
this program receive substantial research experience throughout
their undergraduate training. In the fourth year of study, qualified
students enroll in the graduate core curriculum in neuroscience or
cell and molecular biology. Please contact the departmental office
at (205) 934-4290 to obtain an application for this program.

GRADUATE PROGRAMS
The Department of Biology offers graduate study leading to the

degrees of Master of Science and Doctor of Philosophy. Further
information may be found in the UAB Graduate School Catalog.

ACCELERATED MASTER OF SCIENCE PROGRAMS 

Fifth Year M.S. Program—The Department of Biology offers an
opportunity to earn a B.S. and an M.S. degree in a total of five
years. This program offers qualified students mentorship during
undergraduate study and supplements professional degrees such
as medicine, dentistry, and optometry. It also prepares one for a
Doctorate of Philosophy degree and builds teaching skills for aca-
demic careers. Admission to the program requires a minimum
3.25 grade point average; three letters of recommendation; an
interview with the admissions committee; and a satisfactory score
on the Graduate Record Examination by fall of the senior year. For
additional information, please contact Dr. Stephen Watts,
Graduate Program Director, at (205) 934-2045.

Bioinformatics Specialization—Through a collaborative pro-
gram with the Department of Computer and Information Sciences,
biology majors have an opportunity to complete a B.S degree in
Biology and an M.S. degree in Computer and Information Sciences
with a specialization in Bioinformatics. This program prepares indi-
viduals for a career in the high-demand bioinformatics job market.
Biology undergraduate majors can satisfy the undergraduate back-
ground in computer science required by taking the following com-
puter science courses (equivalent to a minor): CS 201, CS 250, CS
302, CS 303, CS 330, and CS 350. At least one course in molecu-
lar biology is highly recommended. Biology majors are then quali-
fied to begin the bioinformatics specialization within the M.S. in
Computer and Information Sciences degree. This program normal-
ly allows biology majors to complete a specialization in bioinfor-
matics in approximately 5.5 years. For additional information, con-
tact the departmental office at (205) 934-8308.

Course Descriptions
Biology (BY)

A schedule of courses that will be offered each term is available in the
department office. Please note: General elective credit refers to courses
chosen to complete the minimum 120 hours for a degree in addition to
the major, minor, core, and school-wide requirements.

101. Topics in Contemporary Biology—Selected topics in
modern biology, with emphasis on human biology. Only general
elective credit for biology major or minor. Not for biology majors
or minors (with BY 102, CORE AREA III). 3 hours.

102. Topics in Contemporary Biology Laboratory—
Experiments and demonstrations in contemporary biology. Only gen-
eral elective credit for biology major or minor. Prerequisite: BY 101 or
concurrent enrollment (with BY 101, CORE AREA III). 1 hour.

107. Trials of Life—Animal form and function, behavior, ecolo-
gy, and evolution, based on video series “The Trials of Life.”
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Classes include video viewing, lecture, and discussion. Only gen-
eral elective credit for biology major or minor. 3 hours. 

111. Extended Topics in Contemporary Biology—Selected
topics in contemporary biology of interest to students with minimal
background in biology. Topics presented in interactive lecture/discus-
sion format. Only general elective credit for biology major or minor.
Prerequisite: BY 101 (with BY 112, CORE AREA III). 3 hours.

112. Extended Topics in Contemporary Biology
Laboratory—Further examination, interpretation, and discussion
of topics in BY 111. Independent and group projects. Only general
elective credit for biology major or minor (with BY 111, CORE
AREA III). Prerequisite: BY 111 or concurrent enrollment. 1 hour.

115. Human Anatomy—Principles of vertebrate structure with
emphasis on gross and microscopic human anatomy. Survey of
human embryology and evolution. Lecture and laboratory. 4 hours. 

115L. Human Anatomy Laboratory—Human Anatomy Lab
required with BY 115 lecture. 0 hours.

116. Human Physiology—Integrated functions of human cells,
tissues, and organ systems. Only general elective credit for biology
majors or minors. Lecture and laboratory. Prerequisites: BY 115
and CH 105 and CH 106. 4 hours.

116L. Human Physiology Laboratory—Human Physiology
Lab required with BY 116 lecture. 0 hours.

123. Introductory Biology I—Basic chemistry, cell structure and
function, metabolism, genetics, evolution, bacteria, and protists.
For major in biology and related fields... Lecture and laboratory.
Prerequisite: CH 115 or concurrent enrollment or BY 116. 4 hours. 

123L. Introductory Biology I Laboratory—Introductory
Biology I Lab required with BY 123 lecture. 0 hours.

124. Introductory Biology II—Survey of fungi, plant and ani-
mal kingdoms. Anatomy and physiology of higher plants. Major
organ systems of animals with emphasis on humans. For major in
biology or related fields. Lecture and laboratory. Prerequisite: BY
123 with a grade of C or better. 4 hours.

124L. Introductory Biology II Laboratory—Introductory
Biology II Lab required with BY 124 lecture. 0 hours.

210. Genetics—Principles of inheritance and gene expression;
molecular genetics. Prerequisite: BY 123. 3 hours.

216. Pathophysiology—Normal function of systems in human
body followed by discussion of common alterations in function
and how these are manifested in disease states. Only general elec-
tive credit for biology majors or minors. Prerequisites: BY 116 or
equivalent, CH 107 and CH 108. 3 hours.

245. Fundamentals of Scientific Investigation—Methods of
scientific process, experimental design, data interpretation and
presentation, and scientific writing. Prerequisite: BY 124 (A&S
TRACK C). 3 hours.

255. Invertebrate Zoology—Invertebrate phyla, emphasizing
evolutionary relationships, biological principles demonstrated by
invertebrates, and significance of invertebrates in total ecology.
Lecture and laboratory. Prerequisite: BY 124. 4 hours.

255L. Invertebrate Zoology Laboratory—Invertebrate Zoology
Lab required with BY 255 lecture. 0 hours.

256. Vertebrate Zoology—Comparative approach to the structure,
function, ecology, life history, and conservation of vertebrates. Lecture
and laboratory. Prerequisites: BY 124, CH 115 and CH 116. 4 hours.

256L. Vertebrate Zoology Laboratory—Vertebrate Zoology Lab
required with BY 256 lecture. 0 hours.

260. Botany—Development, structure, physiology, and diversity
of plants, emphasizing vascular plants. Lecture and laboratory.
Prerequisites: BY 124, CH 115 and 116. 4 hours.

260L. Botany Laboratory—Botany Lab required with BY 260
lecture. 0 hours.

261. Introduction to Microbiology—Cell structure and function,
microbial genetics, viruses, and epidemiology and infectious disease.
Cannot be applied toward requirements for a biology major. Lecture
and laboratory. Prerequisites: BY 116, CH 107 and 108. 4 hours.

261L. Introduction to Microbiology Laboratory—Introduction
to Microbiology Lab required with BY 261 lecture. 0 hours.

267. Tropical Ecology—Major tropical ecotypes; ecology of ter-
restrial, aquatic, and marine tropical organisms. Major portion of
course conducted at tropical field station in Caribbean. Lecture
and field trips (May session, alternate years). Prerequisites: BY 124
and permission of instructor. 3 hours.

269. Rain Forest Ecology—Physical and environmental factors
that structure rain forest, biodiversity of life, and interactions of its
organisms. Prominent biota. Major portion of course taught at
tropical field station in Costa Rica. Lecture and field trips (May ses-
sion, alternate years). Prerequisites: BY 124 and permission of
instructor. 3 hours.

271. Biology of Microorganisms—Microbiology with emphasis
on molecular aspects of microbial cell structure, function, and
diversity. Host defense mechanisms, infectious disease, and micro-
bial ecology. Preparation for advanced courses in biology. Lecture
and laboratory. Prerequisites: BY 210, CH 117 and 118. 4 hours.

271L. Biology of Microorganisms Laboratory—Biology of
Microorganisms Lab required with BY 271 lecture. 0 hours.

280. Biology of Aging—(Also GER 280.). Current understanding
of aging, measurement of aging changes, theories of aging, and
aging changes in various human systems. Prerequisite: BY 123 or
permission of instructor. 3 hours.

307. Core Principles of Modern Science—Review for prepara-
tion for Medical College Admissions Test. Only general elective
credit for biology major or minor. Prerequisites: BY 210, CH 237
and 238. 1 hour.

311. Molecular Genetics—Prokaryotic and eukaryotic gene
structure and function. Prerequisites: BY 210, 271 or 330, CH 235
and 236. 3 hours.

314. Embryology—Descriptive and experimental studies of ver-
tebrate development at the molecular, cellular and tissue levels.
Prerequisites: BY 256, CH 117 and 118. 3 hours.

327. Histology—Microscopic anatomy of cells, tissues, and
organs of animals; correlation of structure and function.
Techniques and methodology.. Lecture and laboratory. Prerequisite:
BY 115 or BY 124. 4 hours.

327L. Histology Laboratory—Histology Lab required with BY
327 lecture. 0 hours.

330. Cell Biology—Biological molecules and metabolic process-
es; energetics; synthesis and regulation of macromolecules; differ-
ential gene expression; membranes and organelles; cytoskeleton;
cell cycle and growth of normal and neoplastic cells. Prerequisites:
BY 123, CH 235 and 236 (or concurrent enrollment). 3 hours.
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362. Neurobiology—Biological basis of nervous system function.
Comparative approach applying molecular, cellular, and systems
concepts to nervous system function to examine electrical and
chemical signaling, neural circuitry, and cellular basis of behavior
and neural development (irregular offering). Prerequisites: BY 409,
CH 235 and 236, and PH 201. 3 hours.

397. Advanced Directed Readings—(Also GER 397.) Reading
and independent study in selected areas under supervision of fac-
ulty sponsor. May be repeated for total of three semester hours
credit. Prerequisites: Completion of 12 semester hours in BY with
GPA of 3.0 in BY and permission of instructor. 1 to 3 hours.

398. Undergraduate Research—Research project under super-
vision of faculty sponsor. May be repeated for a total of 3 semester
hours credit. Prerequisites: 12 semester hours of BY with GPA of
3.0 and permission of instructor. 1 to 3 hours.

405. Microbial Physiology—Microbial structure and function,
growth, metabolism, and regulation of cellular activity.
Prerequisites: BY 271, CH 235 and 236. 3 hours.

407. Microbial Ecology—Microorganisms in nature; interactions
with each other and with environment. Prerequisite: BY 271. 3 hours. 

409. Mammalian Physiology—Physiological processes occur-
ring at cell, tissue, organ, and system levels in mammals.
Prerequisites: BY 210, CH 237 and 238, PH 201 or PH 221.
Foundation in anatomy recommended (BY 115 or BY 256).
Lecture and laboratory. 4 hours.

409L. Mammalian Physiology Laboratory—Mammalian
Physiology Lab required with BY 409 lecture. 0 hours

410. Comparative Animal Physiology—Comparative examples
to illustrate general principles of physiology; study of how animals
function in their environment. Prerequisite: BY 256 or permission
of instructor. 3 hours.

416. Cellular Physiology—Biochemical and thermodynamic
aspects of cellular energy metabolism. Prerequisites: BY 330, CH
237 and 238 (or concurrent enrollment). Foundation in physiolo-
gy recommended (BY 124, 116, 409 or 410). 3 hours.

419. Reproductive Physiology—Comparative reproductive
physiology in mammals, with emphasis on humans. Prerequisites:
BY 256, CH 235 and 236. 3 hours.

420. General Endocrinology—Roles of endocrine and neuroen-
docrine chemical messengers in the control of physiological
processes. Prerequisite: BY 256 or permission of instructor. 3 hours.

426. Evolutionary Medicine—An evolutionary approach to
issues relating to human health and disease. Prerequisites: BY 116
or 409 and BY 330. 3 hours.

428. Instruction of Biology Laboratory: Teaching
Techniques—Student will be assistant in introductory biology
laboratory. Preparatory session each week, assist laboratory
instructor, and assist in preparation of quizzes and practicals.
Prerequisite: Completion of 12 hours in biology and permission of
instructor. 3 hours. 

429. Evolution & Population Biology—Factors influencing
evolution and populations dynamics. Prerequisite: BY 210. 3 hours.

431. Recombinant DNA Technology—Manipulation of genes
and their regulation; techniques used in recombinant DNA tech-
nology. Lecture. Prerequisites: BY 210 and BY 311. 3 hours.

433. Advanced Molecular Genetics—Molecular genetics of
eukaryotic organisms, including analysis of the features and nature
of eukaryotic genomes, genes, nucleosomes, and chromosomes;
processes involved, such as transcription, splicing, transposition,
and signal transduction. The role of molecular biology in cell
growth and cancer. Lecture. Prerequisite: BY 311. 3 hours.

435. Natural History of the Vertebrates—Lecture and field
study of adaptations of vertebrate classes for survival in particular
environments. Survey and classification of local vertebrates.
Lecture and laboratory. Prerequisite: BY 256 or permission of
instructor. 4 hours.

435L. Natural History of the Vertebrates Laboratory—
Natural History of the Vertebrates Lab required with BY 435 lec-
ture. 0 hours.

440. Immunology—Immune system and functions of host
humoral and cellular immune responses. Mechanisms of antigen and
antibody reactions and basic immunological methods. Prerequisites:
BY 271 and  BY 330 or permission or instructor. 3 hours.

442. Experimental Phycology—Algae as model systems; experi-
mental approaches to assessing productivity. Lecture and laborato-
ry. Prerequisites: BY 210, CH 117 and 118. 4 hours. 

442L. Experimental Phycology Laboratory—Experimental
Phycology Lab required with BY 442 lecture. 0 hours.

448. Psychoneuroimmunology—How neuroendocrine and
immune systems communicate with each other. Regulatory
processes mediated by interactions between these systems and
application to diseases. Prerequisite: BY 440 or permission of
instructor. 3 hours.

450. Plant Physiology—Metabolic activities and growth process-
es of plants, with emphasis on photosynthesis, respiration, germi-
nation, dormancy, and hormones; physiological phenomena asso-
ciated with phases of development. Lecture and laboratory.
Prerequisites: BY 260, CH 235 and 236. 4 hours.

450L. Plant Physiology Laboratory—Plant Physiology Lab
required with BY 450 lecture. 0 hours.

452. Field Botany—Plant identification and classification; con-
sideration of phylogenetic systems. Prerequisite: BY 260 or permis-
sion of instructor. 4 hours.

452L. Field Botany Laboratory—Field Botany Lab required
with BY 452 lecture. 0 hours.

453. Mycology—Fungi, including morphology, development,
physiology, taxonomy, and phylogeny. Lecture and laboratory
(irregular offering). Prerequisite: BY 260 or BY 271, CH 235 and
236 or permission of instructor 4 hours.

453L. Mycology Laboratory—Mycology Lab required with BY
453 lecture. 0 hours.

460. Advanced Invertebrate Zoology—Selected topics. Lecture
and student projects (irregular offering). Prerequisite: BY 255. 3 hours.

465. Limnology—Chemical and physical principles of lakes and
streams; biology of freshwater and estuarine organisms. Lecture and
laboratory. Prerequisite: BY 470 or permission of instructor. 4 hours.

465L. Limnology Laboratory—Limnology Lab required with
BY 465 lecture. 0 hours.

470. Ecology—Ecosystems and population biology. Lecture.
Prerequisites: BY 124 and BY 255 or BY 256. 3 hours. 
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471. Ecology Laboratory—Laboratory in ecosystems and popula-
tion biology. Prerequisite: BY 470 or concurrent enrollment. 1 hour.

475. Mammalian Development—Mechanisms of mammalian
development with emphasis on humans, from gametogenesis
through completion of embryogenesis (irregular offering).
Prerequisite: BY 210 and 314. 3 hours. 

496. Fundamentals of Clinical Research—Issues relevant to
the conduct of clinical research: ethics, hypothesis testing, study
design, and data collection and management.  Lecture and clinical
interaction with patients. Prerequisites: Junior or Senior level biolo-
gy majors; 15 hours of biology credit with a 3.5 GPA in biology
courses; and permission of instructor.  3 hours.

498. Honors Research—Research project for students admitted
to Honors Research Program. Two or three terms required during
which minimum of 6 semester hours must be earned. Grade
assigned at completion of program. Prerequisites: 18 hours of biol-
ogy with minimum GPA of 3.5 in biology classes and admission to
Honors Research Program. 1 to 6 hours.

499. Seminar in Biology—Student presentations and discussions.
Subject matter varies by term. See current class schedule for topic.
Prerequisites: Senior standing and permission of instructor. 1 hour.

See the UAB Graduate School Catalog for 
descriptions of graduate courses.

MARINE SCIENCE
The University of Alabama at Birmingham is a member of the

Marine Environmental Sciences Consortium (MESC). The follow-
ing courses are taught at the Dauphin Island Sea Lab, Dauphin
Island, Alabama, and most are offered during the summer. For fur-
ther information and registration procedures, consult the MESC
representative, Dr. Ken Marion, Chair, Department of Biology, UAB.

Course Descriptions
Marine Environmental Science (MESC)
106. Introduction to Oceanography—General introduction to
the physics, chemistry, geology, and biology of the ocean. Only
general elective credit for biology major or minor. Lecture, labora-
tory, and field trips. 4 hours. 

128. Ocean Science—Marine environment and relation of ocean
to man. Lecture, laboratory, and field work. For non-science majors.
Only general elective credit for biology major or minor. 4 hours. 

201. Oceanology of the Gulf of Mexico—Descriptive study of
the oceanology of the Gulf of Mexico and adjacent waters, includ-
ing coastal zone, continental shelf, and deep ocean. Only general
elective credit for biology major or minor. 2 hours. 

204. Coastal Geomorphology—Shape and land forms along
coast; factors determining formation. Only general elective credit
for biology major or minor. Lecture and laboratory. 2 hours. 

204L. Coastal Geomorphology Laboratory—Coastal
Geomorphology Lab required with MESC 204 lecture. 0 hours.

206. Marine Biology—Invertebrates, vertebrates, and marine
plants. Lecture, laboratory, and field work. Only general elective
credit for biology major or minor. Prerequisites: BY 124 and per-
mission of instructor. 4 hours.

207. Commercial Marine Fisheries of Alabama—Biology, har-
vest techniques, processing, and economic value of local commer-
cial species. Only general elective credit for biology major or
minor. 2 hours.

208. Biology and Conservation of Marine Turtles—Overview
of the biology and conservation of marine turtles.  Lecture and
laboratory. Prerequisite: BY 124. 2 hours.

209. Hurricanes of the Gulf of Mexico—Survey of hurricane
formation and impacts with emphasis on hurricanes in the Gulf of
Mexico. General elective credit only for biology majors and
minors. 2 hours.

302. Coastal Zone Management—Ecological features and set of
physical management policies for coastal communities, with
description of relevant federal and state programs. Only general
elective credit for biology major or minor. 2 hours. 

303. Coastal Climatology—Physical factors resulting in climat-
ic conditions of coastal regions, with emphasis on northern Gulf
of Mexico. Only general elective credit for biology major or
minor. 2 hours. 

304. Marine Geology—Geology of ocean basins, with emphasis
on continental shelves, sediments, and sedimentary processes. Only
general elective credit for biology major or minor. Prerequisites: ES
101 and 102 and permission of instructor. 4 hours.

305. Dolphins and Whales—Classification, anatomy, and ecology
of cetaceans. Lecture and laboratory. Prerequisite: BY 124. 2 hours.

402. Marine Vertebrate Zoology—Marine fishes, reptiles, and
mammals (systematics, zoogeography, and ecology). Lecture, labora-
tory, and field work. Prerequisite: 12 semester hours biology. 4 hours.

402L. Marine Vertebrate Zoology Laboratory—Marine
Vertebrate Zoology Lab required with MESC 402 lecture. 0 hours.

407. Marine Botany—Marine algae and vascular and non-vascu-
lar plants (distribution, identification, structure, ecology, and
reproduction). Lecture, laboratory, and field work. Prerequisite: 12
semester hours biology. 4 hours.

407L. Marine Botany Laboratory—Marine Botany Lab
required with MESC 407 lecture. 0 hours.

411. Marsh Ecology—Habitat analysis, natural history studies,
and population dynamics of selected organisms. Lecture, laborato-
ry, and field work. Prerequisites: MESC 412 or BY 470 and per-
mission of instructor. 4 hours.

411L. Marsh Ecology Laboratory—Marsh Ecology Lab
required with MESC 411 lecture. 0 hours.

412. Marine Ecology—Bioenergetics, community structure, pop-
ulation dynamics, predation, competition, and speciation in
marine ecosystems. Lecture, laboratory and field work.
Prerequisites: BY 255 or 256, PH 202, CH 117 and 118 and per-
mission of instructor. 4 hours.

412L. Marine Ecology Laboratory—Marine Ecology Lab
required with MESC 412 lecture. 0 hours.

413. Marine Invertebrate Zoology—Natural history, systemat-
ics, and morphology of marine invertebrates. Lecture, laboratory
and field work. Prerequisite: BY 124. 4 hours.

413L. Marine Invertebrate Zoology Laboratory—Marine
Invertebrate Zoology Lab required with MESC 413 lecture. 0 hours.
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415. Coastal Ornithology—Coastal and pelagic birds, with
emphasis on ecology, taxonomy, and distribution. Lecture, labora-
tory, and field work. Prerequisite: BY 124. 2 hours.

415L. Coastal Ornithology Laboratory—Coastal Ornithology
Lab required with MESC 415 lecture. 0 hours.

417. Marine Technical Methods—Hardware of marine science,
sampling procedures, processing station location, and field equip-
ment maintenance and operation. Prerequisite: 12 semester hours
in a science discipline. 2 hours.

428. Oceanography—Physics, chemistry, biology, and geology of
oceans. Only general elective credit for biology major or minor.
Prerequisites: CH 117 and 118, PH 202 and MA 106. 4 hours.

472. Marine Aquaculture—Science, techniques, and economics
of marine aquaculture. Lecture and laboratory. Prerequisites: BY
256 or 435; BY 255 recommended. 2 hours.

473. Marine Fish Diseases—Introduction to aquatic animal dis-
eases, specifically for fish and shellfish. Prerequisites: BY 271 and
BY 255 or 256. Lecture and laboratory. 4 hours.

475. Marine Behavioral Ecology—Behavior of marine organ-
isms as it relates to survival in their environment. Lecture, labora-
tory and field trips. Prerequisite: BY 255 or 256. 4 hours.

478. Advanced Anatomy and Evolution of Marine Fishes—
Anatomical studies of marine fishes with emphasis on function
and structure; evolutionary and taxonomic relationships. Lecture
and laboratory. Prerequisite: BY 256 or 435. 3 hours. 

479. Marine Toxicology—Selected topics of toxicology as related
to the coastal environment and marine organisms. Lecture and
Laboratory. Prerequisites: BY 330 and one semester of organic
chemistry. 4 hours.

491. Research on Special Topics—Enrollment by special
arrangement in any subject listed. Prerequisite: Permission of
MESC representative, Department of Biology. 1 to 6 hours.

492. Special Topics: Lecture—Lectures on selected marine-
related topics. Course content varies. Prerequisite: Permission of
MESC representative, Department of Biology. 2 to 4 hours.

See the UAB Graduate School Catalog for 
descriptions of graduate courses.

DEPARTMENT OF CHEMISTRY
Chair: David E. Graves
Faculty: Atigadda, Brouillette, Gray, Hamilton, Lucius,
March, McClure, Muccio, Nikles, Nonidez, Velu, Vyazovkin,
Wang, Watkins

The Department of Chemistry provides general course offerings
for non-majors and several undergraduate degree programs for
chemistry majors. These programs prepare students for graduate
study in chemistry and related disciplines; professional training in
medicine, dentistry, optometry, and the allied health sciences; and
careers dependent upon a broad background in chemistry.
Consult the department office and the Department of Chemistry’s
Web site at http://www.chem.uab.edu.

MAJOR
B.S. in chemistry: Students can obtain a B.S. degree in chem-

istry through completion of the13 required and two elective
chemistry courses and the required computer science, mathemat-
ics, and physics courses as listed below. The B.S. degree in chem-
istry, with biology as a minor, is recommended for students with
career interests in medicine, dentistry, optometry, or other health-
related fields.  Also, students may obtain a B.S. degree in chem-
istry with a biochemistry option, a polymer chemistry option, or a
chemical education option. Brochures that delineate the required
curricula and career opportunities associated with the B.S. degree
in chemistry and the three options, an annual schedule of courses,
and a suggested program of study are available from the depart-
ment office and the departmental website. In addition, information
on Chemistry Scholarships is available on the same website,
http://www.chem.uab.edu. 

The required courses consist of the following:
• CH 115, 116, 117, 118, 235, 236, 237, 238, 325, 326, 
345, 355, 461;

• CS 101;

• PH 201 and 202 or PH 221 and PH 222 with laboratories;

• MA 125 and MA 126.

The elective chemistry courses are CH 440, 450, 462, 463, 464,
465, 471, 480, and 481. Some of these electives are recommend-
ed or required for particular degree options. A student majoring in
chemistry is not required to have a minor.  

ACS-certified B.S. degrees in chemistry: The department of
chemistry offers four B.S. degrees that are certified by the
American Chemical Society. These ACS-certified degrees in chem-
istry are: chemistry, chemistry with the biochemistry option,
chemistry with the polymer chemistry option, and chemistry with
the chemical education option. The ACS-certified B.S. degree
options in chemistry are designed for students who intend to pur-
sue advanced studies leading to the Ph.D. degree in the chemical
sciences or who wish to work as chemists in industrial or govern-
ment laboratories or as chemistry educators.

CH 100, 105, 106, 107,108, 297, 397, and 460 cannot be
applied toward a chemistry major. All chemistry majors are
encouraged to participate in senior research (CH 497), although
this is a requirement only for the ACS-certified degree. See the
Chemistry Undergraduate Advisor for more information. An active
ACS student affiliate organization (SAACS) is available for chem-
istry students. For further information, contact the department
office. No minor is required for students majoring in chemistry.

All students majoring in chemistry are required to contact the
Chemistry Undergraduate Advisor (Mr. James Grimes) prior to
registration (205-934-7529) or chemadvise@uab.edu).

MINOR
Minimum requirements: 19 semester hours, including CS 101,

CH 115, 116, 117, 118, 235, 236, 237, and 238 or the approved
equivalent. CH 100, 105, 106, 107, and108 cannot be applied
toward a minor.
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GRADE POINT AVERAGE
At least a 2.0 average in all chemistry courses and a 2.0 average in

all chemistry courses taken at UAB are required for either a major or
minor in chemistry. The current UAB course repeat policy and course
forgiveness policy will be used in calculating the grade point average.

TRANSFER CREDIT
Chemistry courses in which a grade of D is earned at another

institution cannot be applied toward requirements for the major or
minor. Students will not be given more semester-hours credit
toward the major or minor than awarded for equivalent courses at
UAB. A minimum of 9 semester hours in the major and 6 semes-
ter hours in the minor must be taken in the UAB Department of
Chemistry. A minimum of nine semester hours required for the
major (at or above the 400 level) must be completed at UAB.
Courses taken under the Cooperative Exchange Program must be
approved in advance and in writing by the department chair in
order for those courses to be accepted for credit.

HONORS PROGRAM IN CHEMISTRY
PURPOSE

The Chemistry Honors Program is designed for outstanding
chemistry majors. Through a mentored research program format,
students’ problem solving, critical thinking, and communication
skills are developed to provide excellent preparation for graduate
school or professional careers.

ELIGIBILITY
Acceptance into the Chemistry Honors Program requires the

student to:

• have earned a 3.25 GPA in chemistry courses attempted;

• have earned a 3.0 GPA overall;

• have completed the following courses: CH 115, CH 116, 
CH 117, CH 118, CH 235, CH 236, CH 237, and CH 238;

• have arranged with a faculty mentor to do a research project 
in chemistry; and

• have submitted the honors program application form and a 
one-page honors research proposal to the Chemistry Honors 
Director.

REQUIREMENTS
Students in the Chemistry Honors Program will be required to

have the following:

• approval of the Chemistry Honors Director; 

• completion of 6 semester hours of CH 497 ;

• enrollment in Honors Thesis, CH 499, when the senior 
thesis is written in the format of a scientific paper in an 
ACS journal; and

• an oral presentation of the thesis before the student’s Honors 
Research Committee.

Where appropriate, the Honors Committee may recommend that
chemistry honors students make a formal presentation of their
work at the annual meeting of the Alabama Academy of Science or
a regional American Chemical Society meeting. Funds will be pro-
vided for travel and subsistence for participation in such a meeting.

BENEFITS
In addition to the benefits associated with a mentoring program

that fosters a spirit of inquiry, independence, and initiative and
integrates the student’s prior course work into a working knowl-
edge of chemistry in the laboratory, the student who completes the
program will graduate “With Honors in Chemistry.”

CONTACT
For more information and/or admission to the Chemistry

Honors Program, contact Dr. Gary Gray, Chemistry Building,
Room 201, Birmingham, AL 35294-1240; Telephone (205) 934-
8094; E-mail gmgray@uab.edu.

GRADUATE PROGRAMS
The Department of Chemistry offers graduate study leading to

the degrees of Master of Science and Doctor of Philosophy. Further
information may be obtained from the department chair, the UAB
Graduate School Catalog, and the Chemistry Department Web site.

Course Descriptions
Chemistry (CH) 
100. Chemical Problem Solving—Development of quantitative
skills and introduction to basic chemical concepts.  3 hours.

105. Introductory Chemistry I—Fundamental facts, principles,
theory, and applications of chemistry. Qualitative in nature; for non-
science majors and nursing students with no previous background
in chemistry. Prerequisite: MA 102 (CORE AREA III). 3 hours.

106. Introductory Chemistry I Laboratory—Emphasizes
development of lab skills and demonstration of chemical princi-
ples covered in CH 105. Prerequisite: CH 105 or concurrent
enrollment (CORE AREA III). 1 hour.

107. Introductory Chemistry II—Fundamental organic and
biochemistry. The second part of the chemistry sequence for non-
science majors and nursing students. Stereochemistry of organic
molecules and its importance in vital life processes. Prerequisite:
CH 105 (CORE AREA III). 3 hours.

108. Introductory Chemistry II Laboratory—Emphasizes
development of lab skills and demonstration of phenomena cov-
ered in CH 107. Prerequisite: CH 107 or concurrent enrollment
(CORE AREA III). 1 hour.

114. General Chemistry I Laboratory HONORS—Emphasizes
development of laboratory skills and quantitative analyses related
to CH 115. Prerequisite: CH 115 or concurrent enrollment and
permission of instructor. (Proposed CORE AREA III). 1 hour.  

115. General Chemistry I—Stoichiometry, quantum theory,
atomic structure, chemical bonding, acids-bases, colligative prop-
erties, and periodicity. Laboratory emphasizes quantitative analysis.
Prerequisites: CH 100 or high school chemistry with a grade of C
or better. Concurrent enrollment in CH 115R is required.
Concurrent enrollment or completion of MA 106 or MA 125 with
a grade of C or better is required. (CORE AREA III). 3 hours.

116. General Chemistry I Laboratory—Emphasizes develop-
ment of laboratory skills and quantitative analyses related to CH
115. Prerequisite: CH 115 or concurrent enrollment. (CORE
AREA III). 1 hour.

117. General Chemistry II—Solutions, chemical kinetics, chem-
ical thermodynamics, chemical equilibrium and special topics
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(organic, biochemistry, descriptive chemistry). Prerequisites: CH
115 with a grade of C or better and concurrent enrollment in CH
117R. Completion of MA 106 or MA 125 with a grade of C or
better is required. (CORE AREA III). 3 hours.

118. General Chemistry II Laboratory—Emphasizes develop-
ment of laboratory skills and quantitative analyses related to CH
117. Prerequisite: CH 117 or concurrent enrollment. (CORE AREA
III).1 hour.

119. General Chemistry II Laboratory HONORS—
Emphasizes development of laboratory skills and quantitative analy-
ses related to CH 117. Prerequisite: CH 117 or concurrent enrollment
and permission of instructor. (Proposed CORE AREA III). 1 hour. 

234. Organic Chemistry I Laboratory HONORS—Techniques
of organic chemistry. Synthesis, purification, and characterization
of organic compounds. Prerequisite: CH 235 or concurrent enroll-
ment and permission of instructor. 1 hour. 

235. Organic Chemistry I—Structure, nomenclature, properties,
and reactivity of compounds with various organic functional groups:
alkanes, alkenes, alkynes, alkyl halides and alcohols. Emphasis on the
mechanisms of organic reactions and problem solving. Prerequisites:
CH 117 with a grade of C or better and concurrent enrollment in CH
235R (Organic I Recitation). Recitation registration is required. 3 hours.

236. Organic Chemistry I Laboratory—Techniques of organic
chemistry. Synthesis, purification, and characterization of organic
compounds. Prerequisite: CH 235 or concurrent enrollment. 1 hour.

237. Organic Chemistry II—Reactions of aromatic compounds
and carbonyl containing functional groups: aldehydes, ketones,
acids, esters and amides. Molecules of biological interest, such as
proteins and carbohydrates. Prerequisites: CH 235 with a grade of
C or better and concurrent enrollment in CH 237R (Organic II
Recitation). Recitation registration is required. 3 hours.

238. Organic Chemistry II Laboratory—Synthesis, purifica-
tion, and characterization of organic compounds using instrumen-
tal analysis and identification of unknowns. Prerequisite: CH 237
or concurrent enrollment. 1 hour.

239. Organic Chemistry II Laboratory HONORS—Synthesis,
purification, and characterization of organic compounds using instru-
mental analysis and identification of unknowns. Prerequisite: CH 237
or concurrent enrollment and permission of instructor. 1 hour.

291. Cooperative Education in Chemistry—A course on the
principles of chemistry with emphasis on chemical education and
teaching techniques. Appropriate for students seeking certification
as a chemistry or science teacher. Prerequisites: Sophomore stand-
ing and minimum GPA of 2.5 or above, requires permission of
and evaluation by appropriate faculty advisor. 2 to 3 hours.

297. Directed Studies—Independent study in selected areas
under supervision of faculty sponsor. Prerequisite: Completion of
14 hours in CH, including CH 235, GPA of 2.5 in CH and per-
mission of instructor. 1 to 3 hours.

307. Core Principles of Modern Science—Course is designed
to prepare pre-medical, pre-dental, pre-optometry, and pre-phar-
macy students for MCAT, DAT, OAT, and PCAT examinations.
Prerequisites: BY 210, CH 237, and CH 238. 1 hour.

325. Thermodynamics and Chemical Kinetics—
Thermodynamics, chemical equilibria, and chemical kinetics.
Lecture and laboratory. Prerequisites: MA 126, PH 202, CH 117,
and concurrent enrollment in CH 325L. 4 hours.

325L. Thermodynamics and Chemical Kinetics
Laboratory—Thermodynamics and chemical kinetics laboratory
required with CH 325 lecture. 0 hours.

326. Structure/Bonding and Molecular Spectroscopy—
Quantum mechanics, chemical bonding, and molecular spec-
troscopy. Laboratory work correlated with lecture material.
Prerequisites: CH 117, MA 126, PH 202 and concurrent enroll-
ment in CH 326L. 4 hours.

326L. Structure/Bonding and Molecular Spectroscopy
Laboratory—Structure/bonding and molecular spectroscopy lab-
oratory required with CH 326 lecture. 0 hours.

345. Principles and Applications of Chemical Periodicity—
Systematic coverage of descriptive chemistry. Chemical reactivity
using structural and electronic parameters. Development of chemi-
cal understanding and intuition of elements and their compounds,
as well as industrial and environmental applications. Lecture and
laboratory. Prerequisite: CH 117 and concurrent enrollment in CH
345L. 4 hours.

345L. Principles and Applications of Chemical Periodicity
Laboratory—Principles and Applications of Chemical Periodicity
Lab required with CH 345 lecture. 0 hours.

355. Analysis Techniques—Principles of analytical measure-
ments, gravimetric analysis, spectrophotometric analysis, and
chromatography, with emphasis on equilibrium and applications.
Lecture and laboratory. Prerequisite: CH 117 and concurrent
enrollment in CH 355L. 4 hours.

355L. Analysis Techniques Laboratory—Analysis Techniques
Lab required with CH 355 lecture, emphasizing quantitative
analysis. 0 hours.

391. Cooperative Education in Chemistry—Analysis of the
concepts and models of chemistry with emphasis on computation-
al skills for chemistry and science teachers.  Appropriate for stu-
dents seeking certification as chemistry or science teachers.
Prerequisite: Junior or senior standing and minimum GPA of 2.5
or above. Requires permission of and evaluation by appropriate
faculty advisor. 2 to 3 hours.

416. Chemical Demonstrations I—At least 50 demonstrations
will be performed. Focus is on safe, practical and effective experi-
ments suitable for middle/high school students. Prerequisite: per-
mission of instructor. 3 hours.

417. Chemical Demonstrations II—At least 50 demonstrations
will be performed. Focus is on safe, practical, and effective experi-
ments suitable for middle/high school students. Prerequisite: per-
mission of instructor. 3 hours.

429. Special Topics in Physical Chemistry—Special Topics in
Physical Chemistry. Prerequisite: permission of instructor. 1 to 3 hours.

439. Special Topics in Organic Chemistry—Special Topics in
Organic Chemistry. Prerequisite: permission of instructor. 1 to 3 hours.

440. Transition Metal Chemistry—Relationship between bond-
ing, structure, and properties of compounds including reactions,
mechanisms, and catalysis of organometallic and bioinorganic
chemistry. Prerequisite: CH 345 (CH 326 recommended). 3 hours.

449. Special Topics in Inorganic Chemistry—Special Topics
in Inorganic Chemistry. Prerequisite: Permission of instructor. 1 to
3 hours.
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450. Instrumental Analysis—General operating principles and
quantitative applications of commonly used analytical instruments.
Laboratory correlated with lecture material. Prerequisite: CH 355
and concurrent enrollment in CH 450L. 4 hours.

450L. Instrumental Analysis Laboratory—Instrumental
Analysis Lab required with CH 450 lecture. 0 hours.

459. Special Topics in Analytical Chemistry—Special Topics
in Analytical Chemistry. 1 to 3 hours. Prerequisite: permission of
instructor.

460. Fundamentals of Biochemistry—This course will exam-
ine the structures and functions of biological macromolecules,
enzymology and catabolic and anabolic metabolism of sugars,
lipids, and amino acids. Prerequisite: CH 237 or equivalent. This
course is not intended for chemistry majors and cannot be applied
toward a B.S. degree in chemistry. 3 hours.

461. Biochemistry I—Overview of biochemical principles;
chemistry of aqueous solutions, biochemical building blocks
including amino acids, carbohydrates, lipids, and nucleotides;
structure and function of proteins, membranes, and nucleic acids;
enzyme kinetics. Prerequisite: CH 237. 3 hours.

462. Biochemistry II—Continuation of Biochemistry I including
bioenergetics, aerobic and anaerobic metabolism, lipid and protein
metabolism, regulatory mechanisms, replication, transcription,
and translation, regulation of gene expression. Prerequisite: CH
461. 3 hours.

463. Biochemistry Laboratory—Introduction to modern ana-
lytical techniques used for the isolation and characterization of
biological macromolecules. Prerequisites: CH 355 and CH 461.
Restricted to chemistry majors. 3 hours.

464. Physical Biochemistry Laboratory—Physical/analytical
approaches toward determination of macromolecular structures,
ligand binding, and enzymology. Prerequisites: CH 325, CH 355,
and CH 461, or permission of instructor. 3 hours.

465. Structural Biochemistry—Principles of macromolecular
structure, emphasizing proteins, nucleic acids, and macromolecu-
lar assemblies. Molecular graphics used to teach principles and
modeling software used for construction of computer models of
proteins and nucleic acids. Prerequisites: CH 325 and CH 461.
Lecture and computer laboratory. 3 hours.

469. Special Topics in Biochemistry—Special Topics in
Biochemistry. Prerequisite: CH 462 or permission of instructor. 1
to 3 hours.

471. Medicinal Chemistry and Drug Discovery—This course,
presented by a medicinal chemist, will emphasize design strategies
for small organic drugs using common macromolecular drug tar-
gets.  Selected examples of successful design for clinically used
drug classes will be presented. Prerequisites: CH 235, CH 237,
and CH 461 or equivalent. 3 hours.

480. Introduction to Polymer Chemistry I—(Also MSE 430.)
Structure and properties of crystalline and amorphous polymers;
polymer processing; correlation of polymer structure with process-
ability and performance. Prerequisite: CH 237, CH 325 or MSE
254, and concurrent enrollment in CH 480L. 4 hours.

480L. Introduction to Polymer Chemistry I Laboratory—
Introduction to Polymer Chemistry I Laboratory required with CH
480 lecture. 0 hours.

481. Introduction to Polymer Chemistry II—Synthesis and
characterization of polymers: polymerization reaction kinetics and
mechanisms; polymer solution properties. Prerequisite: CH 480
and concurrent enrollment in CH 481L. 4 hours.

481L. Introduction to Polymer Chemistry II Laboratory—
Introduction to Polymer Chemistry II Laboratory required with
CH 481. 0 hours.

491. Seminar—Seminar given by students on current chemical
literature topics. Prerequisites: CH 237 and permission of instruc-
tor. 1 hour.

497. Senior Research—Research project under supervision of
chemistry faculty sponsor. Two terms required for minimum accu-
mulation of 6 semester hours. Written research paper submitted
and grades assigned upon completion of 6 semester hours.
Prerequisites: CH 237 and CH 238, GPA of 2.5 or greater in CH
and permission of instructor. 3 hours.

498. Chemistry Teaching Methods—This course provides
chemistry majors who will be future teachers with insights into
the fundamental principles of chemistry in a way that can be
transported into the classroom. The course will cover all aspects of
teaching, measurements of effectiveness, and outcomes.
Prerequisites: CH 237 and CH 391. 3 hours.

499. Honors Thesis—Honors Thesis. Prerequisites: 6 hours of
CH 497, admission to the Chemistry Honors Program and
approved research proposal on file with honors director. 3 hours. 

DEPARTMENT OF COMPUTER AND
INFORMATION SCIENCES

Chair: Anthony Skjellum
Associate Chair: Barrett R. Bryant
Faculty: Bangalore, Gray, Hill, Hyatt, Johnstone, Ranelli,
Reilly, Sloan, Sprague, Zhang 

The Department of Computer and Information Sciences (CIS)
offers a major and a minor in computer science. The major is
designed to give students a broad background in the structure and
theory of information, programming methodologies, and the hard-
ware and software of computer systems. There is also an opportu-
nity for specialization in computer networking. Minors are avail-
able for students who are not computer and information sciences
majors but who expect to use the computer in the application area
of their major field. For more information, see the CIS department
Web site at http://www.cis.uab.edu.

MAJOR IN COMPUTER AND
INFORMATION SCIENCES (CS)

COMPLETION OF MAJOR
The major in computer science requires 43 semester hours of

CS courses at the 200 level or above with a grade point average of
at least 2.0 and a grade of C or better in each of the 10 required
computer science courses. CS courses taken at another institution
for which a grade of D was received cannot be counted toward the
major or the minor. At least 12 semester hours of CS courses at
the 300 level or above must be taken at UAB. 

In addition to MA 125, Calculus I with grade of C or better and
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MA 126, Calculus II with grade of C or better; computer science
majors must complete two Mathematics courses from the follow-
ing list with a grade of C or better: MA 227 (Calculus III), MA 260
(Linear Algebra), MA 180 (Introduction to Statistics) or QM 214
(Quantitative Methods I), MA 252 (Differential Equations), MA
372 (Geometry-I), MA 434 (Algebra I), MA 440 (Advanced
Calculus I), MA 444 (Vector Analysis), MA 445 (Complex
Analysis), MA 463 (Operations Research I), MA 470 (Differential
Geometry I), MA 474 (Topology I ), and MA 485 (Probability). A
two-course sequence in a laboratory science is also required.

CS required courses (31 semester hours): CS 201, CS 250,
CS 302, CS 303, CS 330, CS 350, CS 405, CS 420, CS 433, and
CS 499.

CS elective courses (12 semester hours): Any CS course at
the 300 level or above. A maximum of 3 semester hours credit
may be obtained in 399 and 496. Although not required, comput-
er science majors have the option to structure these 12 semester
hours of program electives as a specialization in Computer
Networking. Course substitutions may be made within this spe-
cialization with advisor approval.

Students who fail to meet the minimum grade requirements in
CS courses will be placed on probation within the major.

A student majoring in computer and information sciences is not
required to have a minor.

SPECIALIZATION
Computer Networking

This specialization is shaped by the campus medical community
and local industry relationships. Students may complete any four
of the following courses to qualify for this specialization: CS 334,
CS 336, CS 431, CS 435, or one of CS 410, CS 481, and CS 482.

PRE-HEALTH
Students wishing to enter the Schools of Medicine, Dentistry, or

Optometry after completing their undergraduate degree in com-
puter science should complete the following sequence of courses
in chemistry, biology, and physics: CH 115, 116, 117, 118, 235,
236, 237, and 238; BY 123 and 124; PH 201 and 202 or PH 221
and 222. These courses should be completed prior to taking the
MCAT examination at the end of the junior year. The chemistry
sequence will satisfy requirements for a minor in chemistry.

MINOR
A computer science minor requires the completion of 21 semes-

ter hours of CS courses at the 200 level or above, including 14
semester hours at the 300 level or above. A minimum of 6 semes-
ter hours in CS at the 200 level or above must be taken at UAB. A
student must have a C average in all courses presented for the
minor. The 21 semester hours may be concentrated in the
Computer Networking specialization. The courses making up this
minor specialization are CS 201, CS 250, CS 302, CS 303, CS
334, and CS 410. 

SUGGESTED COMPUTER SCIENCE
CURRICULUM
FRESHMAN Sem. Hrs.

CS 101 Computing Fundamentals..............................................3

CS 201 Introduction to Object Oriented Programming ............4

EH 101, 102 ................................................................................6

Core, Mathematics, or elective courses ....................................17

Total............................................................................................30

SOPHOMORE Sem. Hrs.
Literature in English ....................................................................6

CS 250 Discrete Structures ..........................................................3

CS 302 Object Oriented Design..................................................4

Core, Mathematics, or elective courses ....................................17

Total............................................................................................30

JUNIOR Sem. Hrs.
CS 303 Algorithms and Data Structures ....................................4

CS 330 Computer Organization and Assembly 
Language Programming ..............................................................3

CS 350 Automata and Formal Language Theory ......................3

Core, Mathematics, or elective courses ....................................20

Total............................................................................................30

SENIOR Sem. Hrs.
CS 405 Programming Languages ................................................3

CS 420 Software Engineering......................................................3

CS 433 Operating Systems ..........................................................3

CS 499 Senior Capstone..............................................................1

Core, Mathematics, or elective courses ....................................20

Total............................................................................................30

HONORS PROGRAM: COMPUTER AND
INFORMATION SCIENCES (CS)
PURPOSE

The Computer and Information Sciences Honors Program offers
outstanding, highly motivated students the opportunity to develop
research skills in preparation for graduate work or a professional career.

ELIGIBILITY
In order to be accepted into the Computer and Information

Sciences Honors program, a student must:

• have earned a 3.5 GPA in computer and information 
sciences (CS) courses;

• have earned a 3.0 GPA overall;

• have completed 18 semester hours in CS courses;

• have enrolled in CS 398 (Undergraduate Honors Research) 
for at least 1 semester hour; and

• have arranged with a faculty sponsor in Computer and 
Information Sciences to do a research project.
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REQUIREMENTS
Students in the Computer and Information Sciences Honors

Program will be required to have the following:

• a minimum of 3 semester hours in CS 398  (Undergraduate 
Honors Research) with each semester hour involving a 
minimum of three hours of laboratory work per week during 
the semester of enrollment;

• a formal research proposal submitted by the end of the 
first term of Honors Research, including an introduction, 
proposed methods, and relevant literature citation;

• a formal written report in the form of a scientific paper; and 

• an oral or poster presentation at a Computer and Information
Sciences departmental seminar.

In some instances, it will be recommended or required that
Computer and Information Sciences Honors students give a for-
mal presentation of their work at a scientific meeting.

BENEFITS
In addition to the educational and career benefits of participat-

ing in the Computer and Information Sciences Honors program,
students who complete the program will graduate “With Honors
in Computer and Information Sciences.”

CONTACT
For more information and/or admission to the Computer and

Information Sciences Honors program, contact Dr. Barrett Bryant,
Room 115A, Campbell Hall, Birmingham, AL 35294-1170;
Telephone (205) 934-2213; E-mail bryant@cis.uab.edu. Web site:
http://www.cis.uab.edu/undergrad.

GRADUATE PROGRAMS
The Department of Computer and Information Sciences offers

graduate study leading to the Master of Science and Doctor of
Philosophy degrees. Further information may be obtained from
the department or the UAB Graduate School Catalog. Advanced
undergraduates with a CIS GPA of 3.0 or better may take graduate
courses with the permission of the instructor.

Course Descriptions
Computer and Information Sciences (CS)

A schedule of courses that will be offered each term is available
in the department office. 

101. Computing Fundamentals—Basics of computer hardware
and software with specific application to personal computers.
Software includes word processing, spreadsheet, database systems,
internet, HTML and JavaScript. This course has a laboratory com-
ponent. Prerequisite: none. 3 hours.

101L. Computing Fundamentals Laboratory—Computing
Fundamentals Laboratory. Prerequisite: Mandatory first day atten-
dance. 0 hours.

199. Special Topics in Computer Science—Special Topics in
Computer Science. Prerequisite: Permission of instructor. 1 to 3 hours. 

201. Introduction to Object-Oriented Programming—
Fundamental concepts of object oriented programming. Syntax
and semantics of Java, an object oriented programming language.
Principles of program design and algorithm development strate-

gies. Classes, abstract data types, arrays, flow control, functions,
overloading, exception handling, debugging, I/O, applets. This
course has a laboratory component. Prerequisites: CS 101 or
equivalent; MA 102; grades of C or better in both. 4 hours.

201L. Introduction to Object-Oriented Programming
Laboratory—Introduction to Object-Oriented Programming Lab.
0 hours.

250. Discrete Structures—Discrete structures for computer sci-
ence, including sets, functions, elementary prepositional and predicate
logic, Boolean algebra, elementary graph theory combinatorics and
proof techniques including induction and contradiction. Prerequisites:
CS 201 and MA 105; grades of C or better in both. 3 hours.

299. Special Topics in Computer Science—Special Topics in
Computer Science. Prerequisite: Permission of instructor. 1 to 3 hours.

302. Object-Oriented Design—CS 302 is a continuation of CS
201 and emphasizes concepts of object oriented software design.
Topics include inheritance, recursion algorithm analysis, sorting
algorithms, graphs, hash tables, and linked list data structures
such as stacks, queues, and binary trees. This course has a labora-
tory component. Prerequisite: CS 201 with a grade of C or better.
4 hours.

302L. Object-Oriented Design Laboratory—Object-Oriented
Design Lab. 0 hours.

303. Algorithms and Data Structures—Efficient design of data
structures, recursive algorithms, algorithms for sorting and search-
ing, complexity analysis of algorithms, applications of algorithms
and data structures in problems, state spaces, and search strategies
in artificial intelligence. This course has a laboratory component.
Prerequisites: CS 250 and CS 302; grades of C or better. 4 hours.

303L. Algorithms and Data Structures Laboratory—
Algorithms and Data Structures Lab. 0 hours.

304. Object-Oriented Programming in C++—Syntax, seman-
tics, and concepts of C++ programming, templates, parameterized
classes, generic programming, standard template library.
Prerequisite: CS 302 with a grade of C or better. 1 hour.

306. Object-Oriented Programming in Perl—Management of
scripts and systems, closures, objects, scooping, program composi-
tion. Prerequisite: CS 302 with a grade of C or better. 1 hour.

330. Computer Organization & Assembly Language—
Register-level architecture of modern digital computer systems,
addressing techniques, program segmentation and linkage, digital
logic, machine-level representation of data, assembly-level
machine organization and instruction execution, and alternative
architectures. Prerequisites: CS 250 and CS 302; grades of C or
better. 3 hours.

333. Unix Operating System Fundamentals—Unix architec-
ture, concepts, and principles; shell concepts and principles, filters,
I/O redirection, environment, process management, runtime archi-
tecture. Prerequisite: CS 330 with a grade of C or better. 1 hour.

334. Internetworking and Intranets—Underlying network
technology. Interconnecting networks using bridges and routers.
IP addresses and datagram formats. Static and dynamic routing
algorithms. Control messages. Subnet and supernet extensions.
UDP and TCP.  File transfer protocols. E-mail and the World-Wide
Web. Network address translation and firewalls.  Mandatory
weekly Linux-based lab. Prerequisites: CS 250 and CS 302; grades
of C or better. 3 hours.



200 •  UAB UNDERGRADUATE PROGRAMS CATALOG 2006-2008

334L. Internetworking and Intranets Laboratory—
Internetworking and Intranets Laboratory. Mandatory first day of
class attendance. 0 hours.  

336. Computer Network Security—Conventional and public-
key cryptography. Message encryption and authentication. Secure
communication between computers in a hostile environment, includ-
ing E-mail (PGP), virtual private networks (IPSec) and the World
Wide Web (SSL). Firewalls. Mandatory weekly Linux-based lab.
Prerequisites: CS 250 and CS 302; grades of C or better. 3 hours.

336L. Computer Network Security Laboratory—Computer 
Network Security Laboratory. 0 hours.

350. Automata and Formal Language Theory—Finite-state
automata and regular expressions, context-free grammars and
pushdown automata, Turing machines, computability and decid-
ability, and complexity classes. Prerequisites: CS 250, CS 302, and
MA 125; grades of C or better. 3 hours.

391. Special Topics—Special Topics. Prerequisite: Permission of
instructor. 1 to 3 hours.

392. Special Topics—Special Topics. Prerequisite: Permission of
instructor. 1 to 3 hours.

393. Special Topics—Special Topics. Prerequisite: Permission of
instructor. 1 to 3 hours.

394. Special Topics—Special Topics. Prerequisite: Permission of
instructor. 1 to 3 hours.

395. Special Topics—Special Topics. Prerequisite: Permission of
instructor. 1 to 3 hours.

398. Undergraduate Honors Research—Research project
under supervision of faculty sponsor. Prerequisites: 18 semester
hours in computer science with grade point average of 3.5 in com-
puter science and permission of instructor. 1 to 3 hours.

399. Directed Readings—Undergraduate research. Prerequisite:
permission of instructor. 1 to 3 hours.

402. Compiler Design—Lexical and syntactical scan, semanatics,
code generation and optimization, dataflow analysis, parallelizing
compilers, automatic compiler generation. Prerequisite: CS 405
with C or better. 3 hours.

405. Programming Languages—Formal syntax and semantics;
compilers and interpreters; virtual machines; representation of
data types; sequence and data control; type checking; run-time
storage management; functional, logic, and object-oriented pro-
gramming paradigms; concurrency and multi-threading.
Prerequisites: CS 303 and CS 350; grades of C or better. 3 hours.

410. Database Management Systems—Relational model of
databases, structured query language, normalized structure of
database management systems based on relational model, and
security and integrity of databases. Prerequisite: CS 303 with grade
of C or better. 3 hours.

415. Topics in Multimedia Databases—This course introduces
the principles of multimedia databases including multimedia
information processing, modeling, and retrieval. The media to be
considered include text, image, audio and video. At the conclusion
of this course, the students should understand what multimedia
data retrieval is, the principles which allow the location of relevant
information from amongst a large corpus of multimedia data, and
the applications of multimedia information retrieval. The students
should also have the expertise and competence to design and

implement retrieval software for multimedia data. Prerequisites: CS
303 and CS 410 with grades of C or better. 3 hours. 

420. Software Engineering—Design and implementation of
large-scale software systems, software development life cycle, soft-
ware requirements and specifications, software design and imple-
mentation, verification and validation, project management, and
team-oriented software development. Prerequisite: CS 303 & 350;
grades of C or better. 3 hours.

427. Bioinformatics—Introduction to computational method-
ologies in bioinformatics. Prerequisite: CS 303 with grade of C or
better. 3 hours.

430. Computer Systems—Introduction to computer architec-
ture, including memory subsystems; direct-mapped and set-asso-
ciative cache and multi-level cache subsystems; direct-access
devices including RAID and SCSI disk drives; processor pipelin-
ing, including super-scalar and vector machines; parallel architec-
tures, including SMP, NUMA and distributed memory systems;
Interrupt mechanisms; and future microprocessor design issues.
Prerequisite: CS 330 with grade of C or better. 3 hours.

431. Distributed Computing—Introduction to distributed sys-
tems, distributed hardware and software concepts, communica-
tion, processes, naming, synchronization, consistency and replica-
tion, fault tolerance, security, client/server computing, web tech-
nologies, enterprise technologies. Prerequisite: CS 330 with grade
of C or better. 3 hours.

432. Parallel Computing—Introduction to parallel computing
architectures and programming paradigms.  Theoretical and prac-
tical aspects of parallel programming and problem solving. Design,
development, analysis, and evaluation of parallel algorithms.
Prerequisites: CS 304 and CS 330 with grades of C or better or
MA 360. 3 hours.

433. Operating Systems—Internal design and operation of a
modern operating system,  including interrupt handling, process
scheduling, memory management, virtual memory, demand pag-
ing, file space allocation, file and directory management, file/user
security and file access methods. Prerequisites: CS 303 and CS
330; grades of C or better. 3 hours.

435. Network Programming—Unix network programming.
TCP/IP programming, UDP programming and RPC programming.
Programming projects include simple client-server applications, mul-
tiple-client/single-server applications, threaded server applications,
and finally distributed computing using multiple servers on multiple
hosts to make a program run faster than when using a single com-
puter. Prerequisite: CS 330 with grade of C or better. 3 hours.

436. Computer Security—Study of computer security including
assurance, authorization, authentication, key distribution, encryp-
tion, threats including phishing and key logging, and related dis-
tributed computing issues. Theory and practical applications.
Prerequisite: CS 303 and CS 330; grades of C or better. 3 hours. 

460. Artificial Intelligence—Problem-solving methods in artifi-
cial intelligence and heuristic programming; models of memory
and cognition. Prerequisites: CS 303 and CS 350; grades of C or
better. 3 hours.

470. Computer Graphics—Computer graphics and geometric
modeling. Bezier and B-spline curves and surfaces. Rendering,
shading, color, object transformations, and interactive design.
Prerequisites: CS 303 and MA 125; grades of C or better. 3 hours.



SCHOOL OF NATURAL SCIENCES AND MATHEMATICS •  201

475. Computer Visualization—Advanced computer graphics
techniques aimed at ‘scientific visualization” applications. Prerequisite:
permission of instructor. CS 470 recommended. 3 hours.

481. Simulation Models and Animations—Model develop-
ment using popular simulation languages, e.g., GPSS-H (with an
introduction to SLX)’ interfacing to statistical and graphical sys-
tems, e.g., Excel or OpenOffice.org Calc Spreadsheet; interfacing
to an animation system such as Proof Animation or Open_GL.
Prerequisite: CS 303 with grade of C or better. 3 hours.

482. Simulation Methodologies—Foundations for computer
modeling and simulation, with accent on discrete systems:  ran-
dom number and process generation; statistical bases with proba-
bility and frequency distribution orientation; Monte Carlo experi-
ments and general purpose modeling, e.g., in SLX. Prerequisite: CS
303 and MA 125 (with grades of C or better). 3 hours.

491. Special Topics—Special Topics. Prerequisite: Permission of
instructor. 1 to 3 hours.

492. Special Topics—Special Topics. Prerequisite: Permission of
instructor. 1 to 3 hours.

493. Special Topics—Special Topics. Prerequisite: Permission of
instructor. 1 to 3 hours.

494. Special Topics—Special Topics. Prerequisite: Permission of
instructor. 1 to 3 hours.

495. Special Topics—Special Topics. Prerequisite: Permission of
instructor. 1 to 3 hours.

496. Research Seminar—Participation in research seminar
directed by a faculty member. Prerequisite: permission of instruc-
tor. 1 hour.

497. Competitive Programming Techniques—Problem-solving
techniques and algorithms, designed to prepare students for ACM
programming contest, three-course sequence starting in Spring.
Prerequisite: permission of instructor. 1 hour.

499. Senior Capstone—A series of lectures across the curricu-
lum by faculty and guest lecturers on key topics in computer sci-
ence together with lecture and discussion on computer ethics.
Students take the Major Field Test in Computer Science as a
requirement for completing this course. Prerequisite: Senior stand-
ing in CIS Major. 1 hour.

Courses from Other Departments
The following courses from other departments may be applied

toward CS elective credit. Only two electives can be applied to
CS major.

EE 337 Introduction to Microprocessors

EE 438 Intermediate Microprocessors

EE 452 VHDL Digital Systems Design

MA 360 Scientific Programming

MA 468-469 Numerical Analysis I-II

NBL 454 Minding the Brain

PHL 372 Minds and Machines

EARTH SCIENCE AND GEOLOGY
Faculty: Brande

Course Descriptions 
Earth Science (ES)
101. Physical Geology—Study of the earth, its materials and
natural resources, processes of change, natural hazards to
mankind. Lecture. 3 hours.

102. Physical Geology Laboratory—Study of properties and
uses of rocks and minerals. Study of landscapes and various types
of maps. Prerequisite: ES 101 (or concurrent enrollment). One lab-
oratory session per week. 1 hour.

103. History of the Earth—Interpretation of Earth’s history
through geologic time. Study of life on Earth through the fossil
record. Lecture. 3 hours.

104. History of the Earth Laboratory—Sedimentary materials
and environments of formation. Fossil identification. Geologic
time and principles of age-dating. Prerequisite: ES 103 (or concur-
rent enrollment). One laboratory session per week. 1 hour.

105. Physical Geography—Atmosphere, weather, climate and
climatic regions, and soils. Lecture. 3 hours.

109. Planet Earth—Major topics and problems in modern earth
science. Nature of solid Earth and its atmosphere, climatic change,
Earth’s resources, interaction of Earth with sun, and planetary
geology. Selected readings and videotapes. 3 hours.

110. The Geography of Alabama—The physical geography of
Alabama: geologic setting, landscape, climate and weather, soils
and vegetation, natural resources. Lecture. 3 hours.

120. Geology for Engineers—The solid earth, the nature of the
earth’s crust, surficial processes. Lecture. 3 hours.  

DEPARTMENT OF MATHEMATICS
Chair: Rudi Weikard
Associate Chair: John C. Mayer
Faculty: Blokh, Buckley, Chernov, Dale, Hainzl, Hutchison,
Johnson, Karpechina, Knowles, Kravchuk, Lewis, Nkashama,
Oversteegen, Saito, Simanyi, Stolz, Vaughan,  Ward,
Weinstein, Zeng, Zou

The Department of Mathematics offers courses in pure and
applied mathematics and a major and minor in mathematics lead-
ing to employment in education, government, business, and
industry. In addition, mathematics courses are offered to support
programs in the physical, social, biological, and health sciences
and in engineering, business, and education. Students considering
a major or minor in mathematics should consult Dr. Hutchison,
undergraduate advisor, to arrange for counseling on career and
academic objectives and program planning. (205) 934-2154.

For the major there are three distinct tracks that can be pur-
sued: (a) Mathematics (traditional track), (b) Mathematics with
Honors, and (c) Applied Mathematics and Scientific Computation.
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MAJOR
(a) Mathematics (traditional track)

Requirements for this track are 39 semester hours in 
mathematics, including:

1. MA 125, 126, 227, 252, 434, 440, 441.

2. One of the following courses: MA 261, 360, 461, 468 
(Completion of MA 261 automatically satisfies Track C
of the school-wide requirements).

3. One of the following two-term sequences: MA 434-
435, 454-455, 455-461, 463-464, 470-471, 474-475, 
or 485-486.

4. Two or three electives selected from MA 261, 270, 
305, 306, 360, or any course numbered MA 420 
or above.

5. A minimum grade of C in each of the 12 mathematics 
courses applied toward the major.

6. Track C (Computer Science/Technology) of the 
school-wide requirements must be satisfied by 
mathematics majors (in addition to either Track A 
or Track B).

7. A minor is required for this degree.

General Physics with lab (PH 221 and PH 222) is recommend-
ed for mathematics majors.

SUGGESTED CURRICULUM

FALL SPRING 

Freshman MA 125 MA 126

Sophomore MA 227 MA 252

MA 261

Junior MA 434 MA elective

MA sequence or elective MA sequence

Senior MA 440 MA 441 

MA elective

(b) Mathematics with Honors
The department offers an Honors Program for qualified 
mathematics majors. See page 202 for details of this 
program.

(c) Applied Mathematics and Scientific Computation
Requirements for this track are 39 semester hours in 
mathematics, including:

1. MA 125, 126, 227, 252, 360.

2. MA 260 or 434.

3. Four electives selected from MA 444, 455, 461, 462, 
463, 464, 465, 467, 468, 485, 486; the electives must 
include one of the following two-term sequences: MA 
455-461, 455-467, 463-464, 485-486, or 485-462.

4. Two additional electives selected from MA 261, 270 or
any course numbered MA 420 or above.

5. A minimum grade of C in each of the 12 mathematics 
courses applied toward the major.

6. Track C (Computer Science/Technology) of the 
school-wide requirements must be satisfied by 
mathematics majors (in addition to either Track A 
or Track B).

7. A minor in the sciences, engineering, or business
is required.

General Physics with lab (PH 221 and PH 222) is recommend-
ed for mathematics majors.

SUGGESTED CURRICULUM

FALL SPRING 

Freshman MA 125 MA 126

Sophomore MA 227 MA 252

MA 360 MA 444

Junior MA 434 MA 468

MA sequence MA sequence

Senior MA 465 MA elective

MATHEMATICS FAST-TRACK PROGRAM
The Department of Mathematics has an accelerated program for

qualified students. Through this Fast-Track option, a mathematics
major can earn a BS degree and an MS degree in mathematics in four
to five years (depending upon whether summer terms are included).
As another option, students can pursue a BS in mathematics and an
MS in biostatistics by choosing the biostatistics track at the end of the
third year. Each individual Fast-Track student works with a mentor
from the graduate faculty on a mathematics research project during
every term. Fast-Track students will usually begin taking graduate
mathematics courses after the third year, and are automatically admit-
ted to the graduate program in the fourth year, if performing satisfac-
torily. Students who complete this program will be prepared for con-
tinued graduate work in mathematics and the sciences, or for careers
in industry. Fast-Track scholarships are available. For more informa-
tion, contact Dr. Mayer, the Undergraduate Program Director.

MINOR
Requirements for the minor are 21 semester hours in mathe-

matics including:

1. MA 125, 126, and 227;

2. Nine semester hours in mathematics courses numbered 
above 249, other than MA 400–419 (MA 260 and 434 
cannot both be counted);

3. A minimum grade of C in each of the six mathematics 
courses applied toward the minor;

4. A minimum of 6 semester hours in mathematics above 
calculus completed at UAB.

HONORS IN MATHEMATICS 
PURPOSE

The Mathematics Honors Program is designed for advanced,
motivated students. Through a mentored research program format
and seminars, research and communication skills are developed in
preparation for a graduate or professional career.
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ELIGIBILITY
Acceptance into the Mathematics Honors Program requires the

student to:

• be a mathematics major;

• have earned a 3.5 GPA in mathematics courses attempted;

• have earned a 3.0 GPA overall;

• have arranged with one or more faculty mentors to work on 
undergraduate research projects for three terms (MA 498, 
Special Topics in Mathematics, 2 semester hours per term) or 
the equivalent; and

• have filled out and submitted the Mathematics Honors Program 
application form to the Undergraduate Program Director.

REQUIREMENTS
The Mathematics Honors Program requires:

• approval of the Undergraduate Program Director;

• completion of a minimum of six semester hours of MA 498 
and three semester hours of approved seminars in addition to
the requirements of the mathematics major;

• completion of MA 440 and 441;

• a formal written report of work done with mentors;

• an oral or poster presentation at a meeting of a mathematical 
or scientific society or the UAB Mathematics Department; and

• maintenance of a 3.5 GPA in mathematics courses and a 3.0 
overall GPA.

BENEFITS
The Mathematics Honors Program fosters a spirit of inquiry,

independence, and initiative along with providing an overview of
the relationships among the branches of mathematics studied. The
student will have an early opportunity to tackle a mathematical
research project while interacting one-on-one with faculty mem-
bers in a research setting. The mentoring, written report, and oral
presentation should all contribute to the student’s development.
Upon completion of the program, the student will graduate “With
Honors in Mathematics.”

CONTACT
For more information and/or admission to the Mathematics

Honors Program, contact the Mathematics Undergraduate
Program Director, Dr. John C. Mayer, UAB Mathematics
Department, Campbell Hall, Room 452, Birmingham, AL 35294-
1170; Telephone (205) 934-2154; E-mail mayer@math.uab.edu.

GRADUATE PROGRAMS
The Department of Mathematics offers graduate study leading to

the degrees of Master of Science in mathematics (thesis or non-
thesis option) and Doctor of Philosophy in applied mathematics.
Further information may be obtained from Dr. Karpechina,
Graduate Program Director, or the UAB Graduate School Catalog.

COURSE NUMBERING SYSTEM
Mathematics course numbers indicate both the level and area of

the course. The first digit (0, 1, 2, 3, or 4) indicates developmental
(no degree credit), freshman, sophomore, junior, or senior level,

respectively. The second and third digits indicate area, according to
this scheme:

• 00–10—pre-calculus and terminal

• 11–19—mathematics education

• 20–29—logic and foundations

• 30–39—algebra

• 40–49—analysis

• 50–59—differential equations

• 60–69—applications-oriented courses

• 70–79—geometry and topology

• 80–89—probability and statistics

• 90–99—special topics, seminars, and independent research

For example, MA 454 (Intermediate Differential Equations) is an
advanced-level differential equations course; MA 372 (Geometry-I)
is a junior-level course in geometry. Calculus courses (MA 125,
126, and 227) are exceptions to the area numbering scheme.

Course Descriptions
Mathematics (MA)

All prerequisite courses must be passed with a grade of C or better.
Students who do not meet the prerequisite requirement(s) in any course
may be administratively withdrawn from that course.  

098. Basic Algebra—Arithmetic of integers, rational numbers,
real numbers, polynomial algebra, factoring, rational functions,
linear and quadratic equations, radicals and roots, elementary
geometry, verbal problems. May not be used to fulfill any degree
requirements. 3 hours.

102. Intermediate Algebra—Intermediate algebraic techniques,
factoring and divisibility, complex fractions, negative and fractional
exponents, completing squares, linear and quadratic models,
equation solving, quadratic formula, verbal problems, Cartesian
coordinate system, midpoint and distance formulas, graphs of lin-
ear equations. Prerequisite: grade of C or better in MA 096 or MA
097 or P in MA 098. 3 hours.

105. Pre-Calculus Algebra—Functions from algebraic, geomet-
ric (graphical), and numerical points of view, including polynomi-
al, rational, logarithmic, and exponential functions; inverse func-
tions; systems of equations and inequalities; quadratic and rational
inequalities; complex and real roots of polynomials; applications
and modeling, both scientific and business. Prerequisite: grade of
C or better in MA 102 (CORE AREA III). 3 hours.

106. Pre-Calculus Trigonometry—Trigonometric functions (cir-
cular functions) and their inverses, graphs, and properties; right
triangle trigonometry and applications; analytical trigonometry,
trigonometric identities and equations; polar coordinates, vectors,
complex numbers, and De Moivre’s theorem; laws of sines and
cosines; conic sections. Computer lab component. Prerequisite:
grade of C or better in MA 105 (CORE AREA III). 3 hours.

107. Pre-Calculus Algebra and Trigonometry—Functions,
their graphs and applications, including polynomial, rational, alge-
braic, exponential, logarithmic, and trigonometric functions. A fast-
paced course designed as a review of the algebra and trigonometry
needed in calculus. Computer laboratory component. Prerequisite:
grade of C or better in MA 102. Satisfies Core Curriculum require-
ment in mathematics (CORE AREA III). 4 hours.
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109. Survey of Calculus—An overview of calculus and its appli-
cations for students majoring in business: limits, differentiation
and integration of algebraic, logarithmic, and exponential func-
tions; applications to business and economics; functions of several
variables; partial derivatives, extrema, and multiple integration.
Prerequisite: grade of D or better in MA 105 (or MA 107) (CORE
AREA III). 3 hours.

110. Finite Mathematics—An overview of topics of finite mathe-
matics and applications of mathematics for the liberal arts student.
Topics include counting, permutations, combinations, basic proba-
bility, conditional probability, descriptive statistics, binomial and
normal distributions, statistical inference, and additional selected
topics. Prerequisite: grade of C or better in MA 096 or MA 097, or
P in MA 098, or D or better in MA 102 (CORE AREA III). 3 hours.

120. Introduction to Symbolic Logic—Modern theory of
deductive inference. Emphasis on recognizing valid forms of rea-
soning. Truth-function theory and some concepts of one-variable
quantification theory. May not be used to satisfy Core Curriculum
requirement in mathematics. 3 hours.

125. Calculus I—Limit of a function; continuity, derivatives of
algebraic, trigonometric exponential, and logarithmic functions,
application of derivative to extremal problems, related rates prob-
lems, and graphing; Newton’s method; the definite integral and its
application to area problems. Computer lab component.
Prerequisite: grade of C or better in MA 106 or MA 107 (CORE
AREA III). 4 hours.

126. Calculus II—Fundamental theorem of integral calculus;
techniques of integration; applications in integration such as vol-
ume, arc length, work, and average value; infinite series; polar coor-
dinates; parametric equations; plane and space vectors; lines and
planes in space. Computer lab component. Prerequisite: MA 124 or
MA 125 with grade of C or better (CORE AREA III). 4 hours.

123. Calculus and Functions with Applications I—Discrete
time models from the life sciences will introduce the mathematical
study of change, the use of limits, dynamical systems, and the infi-
nite processes of calculus. Discrete models of population growth,
genetics, neurons, and other life sciences examples will be among
those used. Models continuous in space and time lead to the study
of limits, continuity, and differentiation of functions, including
exponential, logarithmic, and trigonometric functions.
Applications of differentiation to discrete dynamical systems; sta-
bility, exchange of stability and bifurcation; finding extrema; linear
approximation; Newton’s method. Prerequisite: MA 105 with
grade of C or better (Proposed CORE AREA III). 3 hours.

124.  Calculus and Functions with Applications II—
Continuous time dynamics from the life sciences will introduce
the mathematical study of differential equations; initial value prob-
lems, and anti-derivatives; the definite integrals, and first-order dif-
ferential equations with biological applications; one-dimensional
phase analysis. Interacting populations will motivate two-dimen-
sional continuous dynamical systems. Time permitting: functions
of two variables, partial derivatives, the gradient and directional
derivatives; conservation laws, transport, and first-order partial dif-
ferential equations. Prerequisite: MA 123 with grade of C or better
(Proposed CORE AREA III). 3 hours.

180. Introduction to Statistics—Descriptive and inferential sta-
tistics, probability distributions, estimation, hypothesis testing.
Prerequisite: MA 102 with grade of C or better. 3 hours.

224. Intermediate Symbolic Logic—(Also PHL 320.) Full
development of quantification theory, including identity and defi-
nite description, and soundness and completeness proofs. Skill in
formal proof emphasized, as well as ability to express arguments
from natural language in artificial language. Prerequisite: MA 120
(PHL 220) with grade of C or better. 3 hours.

227. Calculus III—Vector functions, functions of two or more
variables, partial derivatives, quadric surfaces, multiple integration
and vector calculus, including Green’s Theorem, curl and diver-
gence, surface integrals, and Stokes’ Theorem. Computer lab com-
ponent. Prerequisite: MA 126 with grade of C or better (CORE
AREA III). 4 hours.

252. Introduction to Differential Equations—First order equa-
tions, separation of variables, exact equations, integrating factors,
initial value problem; second order linear differential equations
with constant coefficients, Euler equations, undetermined coeffi-
cients, variation of parameters; applications and modeling; addi-
tional selected topics. Computer lab component. Prerequisite: MA
227 with grade of C or better (CORE AREA III). 3 hours.

260. Introduction to Linear Algebra—Linear equations and
matrices; real vector spaces, basis, diagonalization, linear transfor-
mations; determinants, eigenvalues, and eigenvectors; inner prod-
uct spaces, matrix diagonalization; applications and selected addi-
tional topics. Computer lab component. Prerequisite: MA 126
with grade of C or better (CORE AREA III). MA 260 and MA 434
may not both be counted toward the minor. 3 hours.

261. Introduction to Mathematical Modeling—Introduction
to mathematical modeling using computer software, including
spreadsheets, systems dynamics software, and computer algebra
systems. Prerequisite: MA 125 with grade of C or better. 3 hours.

305. History of Mathematics I—Development of mathematical
principles and ideas from an historical viewpoint, and their cultur-
al, educational and social significance. Prerequisites: MA124 or
MA126 with grade of C or better. 3 hours.

306. History of Mathematics II—Development of mathematical
principles and ideas from an historical viewpoint, and their cultural,
educational and social significance. Prerequisite: MA 305. 3 hours.

313. Mathematics for Elementary and Middle School
Teachers I—Problem solving experiences, inductive and deduc-
tive reasoning, patterns and functions, some concepts and applica-
tions of geometry for elementary and middle school teachers.
Topics include linear and quadratic relations and functions and
some cubic and exponential functions. Number sense with the
rational number system including fractions, decimals, and per-
cents will be developed in problem contexts. An emphasis will be
on developing algebraic thinking and reasoning. Prerequisites: MA
102 or higher with grade of C and enrollment in the School of
Education. 3 hours.

314. Mathematics for Elementary and Middle School
Teachers II—Problem solving experiences, inductive and deduc-
tive reasoning, concepts and applications of geometry and propor-
tional reasoning.  Topics include analysis of one-, two-, and three-
dimensional features of real objects, ratio and proportionality, simi-
larity, and congruence, linear, area, and volume measurement, and
the development of mathematical convincing arguments. An
emphasis will be on developing thinking and reasoning.
Prerequisites: MA 102 or higher with grade of C and enrollment in
the School of Education. 3 hours.  
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360. Scientific Programming—This course is designed to pro-
vide the computational skills needed to attempt serious scientific
computational tasks. Computers and floating point arithmetic; the
GNU/Linux operating system and an introduction to the compiled
programming languages FORTRAN (including FORTRAN 95) and
C++ in the context of solving systems of linear equations and dif-
ferential equations arising from practical situations; use of debug-
gers and other debugging techniques, and profiling; use of callable
subroutine packages like LAPACK and differential equation rou-
tines; parallel programming a Beowulf system with MPI; introduc-
tion to Matlab. Prerequisite: MA 126. 3 hours.

372. Geometry I—The axiomatic method; Euclidean geometry
including Euclidean constructions, basic analytical geometry, trans-
formational geometry, and Klein’s Erlanger Program; introduction
to fractal geometry.  Course integrates intuition/exploration and
proof/explanation. Prerequisite: MA 123 or MA 125 with grade of
C or better. 3 hours.

418. Statistics for Teachers—Descriptive and inferential statis-
tics, probability distributions, estimation, hypothesis testing.
Prerequisite: MA 102. 3 hours.

419. Special Topics for Teachers—With permission of instruc-
tor, may be used as continuation of any MA 413 through MA 418
course. May be repeated for credit when topics vary. Prerequisite:
permission of instructor. 3 hours.

434. Algebra I: Linear—Abstract vector spaces, subspaces,
dimension bases, linear transformations, matrix algebra, matrix rep-
resentations of linear transformations, determinants. Prerequisite:
MA 124 or MA 126 with grade of C or better. MA 260 and MA
434 may not both be counted toward the minor. 3 hours.

435. Algebra II: Modern—Groups, homomorphisms, quotient
groups, isomorphism theorems, rings and ideals, integral domains,
fields. As time permits, Galois theory, semi-groups, modules, or
other areas of algebra may be included. Prerequisite: MA 434 with
grade of C or better. 3 hours.

440. Advanced Calculus I—Introduction to real numbers,
sequences and series of real numbers; functions and continuity;
differentiation. This course is taught as a do-it-yourself course and
will meet 4 hours per week. Prerequisite: MA 227. 3 hours.

441. Advanced Calculus II—Introduction to real numbers,
sequences and series of real numbers, continuity, differentiation,
the Mean Value Theorem, the Riemann Integral, the Fundamental
Theorem of Calculus, sequences and series of functions, uniform
vs. pointwise convergence, some elementary and special functions.
Prerequisite: grade of C or better in MA 440. 3 hours.

444. Vector Analysis—Review and application of multiple inte-
grals; Jacobians and change of variables in multiple integrals; line
and surface integrals; Green, Gauss, and Stokes theorems, with
applications to physical sciences and computation in spherical and
cylindrical coordinates. Prerequisite: MA 227 with grade of C or
better. 3 hours.

445. Complex Analysis—Analytic functions, complex integra-
tion and Cauchy’s theorem, Taylor and Laurent series, calculus of
residues and applications, conformal mappings. Prerequisite: MA
227 with grade of C or better. 3 hours.

453. Transforms—Theory and applications of Laplace and
Fourier transforms. Prerequisite: MA 252 with grade of C or better.
3 hours.

454. Intermediate Differential Equations—Topics from among
Frobenius series solutions, Sturm-Liouville systems, nonlinear
equations, and stability theory. Prerequisite: MA 252 with grade of
C or better. 3 hours.

455. Partial Differential Equations I—Classification of second
order partial differential equations; background on eigenfunction
expansions and Fourier series; integrals and transforms; solutions
of the wave equations, reflection of waves; solution of the heat
equations in bounded and unbounded media; Laplace’s equation,
Dirichlet and Neumann problems. Prerequisite: MA 252 with
grade of C or better. 3 hours.

456. Partial Differential Equations II—Classification of second
order partial differential equations; background on eigenfunction
expansions and Fourier series; integrals and transforms; solution
of the wave equations, reflection of waves; solution of the heat
equation in bounded and unbounded media; Laplace's equation,
Dirichlet and Neumann problems. Prerequisite: MA 440 or MA
540 with grade of C or better. Corequisite: MA 441. 3 hours.

461. Modeling with Partial Differential Equations—Practical
examples of partial differential equations; derivation of partial dif-
ferential equations from physical laws; introduction to Matlab and
its PDE Toolbox, and other PDE packages such as Femlab using
practical examples; brief discussion of finite difference and finite
element solution methods; introduction to continuum mechanics
and classical electrodynamics; parallel programming using MPI
and the mathematics department Beowulf system; specialized
modeling projects in topics such as groundwater modeling, scat-
tering of waves, medical and industrial imaging, fluid mechanics,
and acoustic and electromagnetic applications. Prerequisites: MA
360/560 and MA 455/555. 3 hours.

462. Introduction to Stochastic Differential Equations—
Stochastic differential equations arise when random effects are
introduced into the modeling of physical systems. Topics include
Brownian motion and Wiener processes, stochastic integrals and
the Ito calculus, stochastic differential equations, and applications
to financial modeling, including option pricing. Prerequisite: MA
485. 3 hours.

463. Operations Research I—Mathematical techniques and
models with application in industry, government and defense.
Topics usually chosen from dynamic, linear, and nonlinear pro-
gramming; decision theory; Markov chains; queuing theory;
inventory control; simulation; network analysis; and selected case
studies. Prerequisite: MA 227 with grade of C or better. 3 hours.

464. Operations Research II—Mathematical techniques and
models with application in industry, government, and defense.
Topics usually chosen from dynamic, linear, and nonlinear pro-
gramming; decision theory; Markov chains; queuing theory;
inventory control; simulation; network analysis; and selected case
studies. Prerequisite: MA 463 with grade of C or better. 3 hours.

465. Partial Differential Equations: Finite Difference
Methods—Review of difference methods for ordinary differential
equations, including Runge-Kutta, multi-step, adaptive stepsizing,
and stiffness; finite difference versus finite element; elliptic bound-
ary value problems, iterative solution methods, self-adjoint elliptic
problems; parabolic equations, including consistency, stability, and
convergence, Crank-Nicolson method, method of lines; first order
hyperbolic systems and characteristics, Lax-Wendroff schemes,
method of lines for hyperbolic equations. Prerequisites: MA 360,
MA 455. 3 hours.
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467. Gas Dynamics—Euler’s equations for inviscid flows, rota-
tion and vorticity, Navier-Stokes equations for viscous flows,
hyperbolic equations and characteristics, rare faction waves, shock
waves and entropy conditions, the Riemann problem for one-
dimensional gas flows, numerical schemes. Prerequisites: MA 252
and MA 360. 3 hours.

468. Numerical Analysis—Introduction to Matlab, integration,
interpolation, rational approximation, splines, numerical methods
for ordinary differential equations, ordinary differential equation
modeling, minimization of functions. Prerequisite: MA 252 and
knowledge of C or Fortran. 3 hours.

470. Differential Geometry I—Theory of curves and surfaces:
Frenet formulas for curve, first and second fundamental forms of
surface; global theory; abstract surfaces, manifolds, Riemannian
geometry. Prerequisite: MA 227 with grade of C or better. 3 hours.

471. Differential Geometry II—Theory of curves and surfaces:
Frenet formulas for curve, first and second fundamental forms of
surface; global theory; abstract surfaces, manifolds, Riemannian
geometry. Prerequisite: MA 470 with grade of C or better. 3 hours.

473. Geometry II—Analytical geometry, Birkhoff’s axioms, and
the complex plane; structure and representation of Euclidean
isometries; plane symmetries; non-Euclidean (hyperbolic) geome-
try and non-Euclidean transformations; fractal geometry; algorith-
mic geometry.  Course integrates intuition/exploration and
proof/explanation. Prerequisites: MA 372 and MA 260 or MA 434
with grade of C or better. 3 hours.

474. Introduction to Topology I—Essence and consequences of
notion of continuous function developed. Topics include metric
spaces, topological spaces, compactness, connected-ness, and sep-
aration. Prerequisite: MA 227 with grade of C or better. 3 hours.

475. Introduction to Topology II—Essence and consequences
of notion of continuous function developed. Topics include metric
spaces, topological spaces, compactness, connectedness, and sepa-
ration. Prerequisite: MA 474 with grade of C or better. 3 hours.

485. Probability—Sample spaces; combinations, absolute and
conditional probability; discrete and continuous random variables;
probability distributions and density functions. Prerequisite: MA
124 or MA 126 with grade of C or better. 3 hours.

486. Mathematical Statistics—Confidence intervals, hypothesis
testing, analysis of variance and covariance, maximum likelihood
estimates, linear regression, tests of fit, robust estimates and tests.
Prerequisite: MA 485 with grade of C or better. 3 hours.

490. Math Seminar—Topics vary: may be repeated for credit. 1
to 3 hours.

491. Special Topics in Mathematics—Topics vary; may be
repeated for credit. Prerequisites: vary with topics. 1 to 6 hours.

492. Special Topics in Mathematics—Topics vary; may be
repeated for credit. Prerequisites: vary with topics. 1 to 6 hours.

493. Special Topics in Mathematics—Topics vary; may be
repeated for credit. Prerequisites: vary with topics. 1 to 6 hours.

494. Special Topics in Mathematics—Topics vary: may be
repeated for credit. Prerequisites: vary with topics. 1 to 6 hours.

495. Special Topics in Mathematics—Topics vary: may be
repeated for credit. Prerequisites: vary with topics. 1 to 6 hours.

496. Special Topics in Mathematics—Topics vary; may be
repeated for credit. Prerequisites: vary with topics. 1 to 6 hours.

497. Special Topics in Mathematics—Topics vary; may be
repeated for credit. Prerequisites: vary with topics. 1 to 6 hours.

498. Research in Mathematics—Topics vary; may be repeated
for credit. Prerequisites: vary with topics. 1 to 6 hours.

499. Research in Mathematics—Topics vary; may be repeated
for credit. Prerequisites: vary with topics. 1 to 6 hours.

See the UAB Graduate School Catalog for 
descriptions of graduate courses.

DEPARTMENT OF PHYSICS
Chair: David L. Shealy
Faculty: Camata, Catledge, DeVore, Gerakines, Harrison,
Kapoor, Kawai, Lawson, Martin, Mirov, Mohr, Nordlund,
Stanishevsky, Tsoi, Vohra, Wills, Zvanut

The Department of Physics offers courses in astronomy, physical
science, and physics for non-majors; several undergraduate pro-
gram options, including a Physics Education Track and a
Biophysics Track for physics majors planning an interdisciplinary
career; and graduate programs. Students considering a physics
major or minor are encouraged to contact the Department for cur-
rent information about career opportunities and planning.

MAJOR

PHYSICS TRACK REQUIREMENTS
This track is designed to prepare students for research and high-

tech careers and for graduate study in the physical sciences.

1. 40 semester hours in physics, including PH 221, 222, 
331 or 432, 351-352, 445-446, 450-451, 461-462, and 
approved electives, including 3 semester hours selected from 
PH 423-428.

2. CH 115/116, 117/118.

3. 18 or more semester hours in mathematics, including 
MA 125, 126, 227, and 252.

A grade of C or better must be earned in each required course.

SUGGESTED PHYSICS TRACK CURRICULUM

FALL SPRING 

Freshman PH 221 PH 222

CH 115/116 CH 117/118

MA 125 MA 126

Sophomore PH 351 PH 352

PH 331 or 432 MA 252

MA 227

Junior PH 461 PH 462

PH 425 PH 426

Senior PH 445 PH 446 

PH 450 PH 451
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BIOPHYSICS TRACK REQUIREMENTS
This interdisciplinary track of the physics major is designed to

place students in medical school, graduate school in biophysics or
other biosciences, teaching positions, high-tech enterprises, or sci-
ence writing.

1. 29 semester hours in physics, including PH 221, 222, 331 
or 432, 351-352, and approved electives.

2. 16 semester hours in chemistry.

3. 18 semester hours in mathematics.

4. 8 semester hours in biology.

A grade of C or better must be earned in each required course.
A biophysics track student who has taken all or part of the PH
201-202 sequence before declaring a physics major may petition
to have those courses substitute for the corresponding PH 221-
222 course. Students seeking Physics teaching certification should
plan for 32 semester hours in Physics courses.

SUGGESTED BIOPHYSICS TRACK CURRICULUM

FALL SPRING 

Freshman BY 123 BY 124

MA 125 MA 126

CH 115/116 CH 117/118

Sophomore PH 221 PH 222
MA 227 MA 252

CH 235/236 CH 237/238

Junior PH 331 or 432 PH 352

PH 351 BY 210

PH475

Senior PH 445 PH 476

PH 461 PH 491

PHYSICS EDUCATION TRACK
This track prepares science educators to teach at the secondary

level, and to readily become “highly-qualified” and certified teach-
ers of Physics and Physical Science.

1. 32 semester hours in Physics, including PH 221, 222, 301 
or 302, 304 or 305, 331 or 432, 351-352, 490, and 
approved electives.

2. 8 semester hours in chemistry: CH 115-118.

3. 11 semester hours in math: MA 125-126 and one course 
from MA 413-419

A grade of C or better must be earned in each required course.
A suggested Minor in Secondary Education requires 19 semester
hours.

Teacher certification normally requires post-graduate study in
the UAB School of Education.  Students should acquire advisors in
both Physics and Education as soon as possible.

SUGGESTED PHYSICS EDUCATION TRACK CURRICULUM

FALL SPRING 

Freshman MA 125 MA 126

PH 221 PH 222

Sophomore PH 301 MA 418

CH 115/116 CH 117/118

PH 304 PH 490

ECY 300 EDT 300

Junior PH 331 or 432 PH 352

PH 351 EPR 363

EDF 362

Senior PH 425 PH 491

EHS 401-2 EDR 442

MINOR
Requirements for the minor are a minimum of 18 semester

hours in physics, including PH 221, 222, 351, and approved elec-
tives. A transfer student must complete at least two courses in
physics at UAB to qualify for a minor. A grade of C or better must
be earned in each required science and mathematics course.

HONORS PROGRAM IN PHYSICS
PURPOSE

The Physics Honors Program offers the motivated and capable
physics major enhanced opportunities to develop the research,
problem solving, and communication skills necessary for a dedi-
cated effort in the scientific enterprise. By designing, describing,
and defending a research project, the honors graduate will have a
documented capacity for success in graduate school or in any
career where scientific critical thinking, motivation, and accom-
plishment are valued.

ELIGIBILITY
Acceptance into the Physics Honors Program requires the stu-

dent to:

• have earned a 3.25 GPA in physics courses attempted;

• have earned a 3.0 GPA overall;

• have completed 16 semester hours in physics, including PH 
351-352 (enrollment in 352 is adequate);

• have arranged with a faculty sponsor to do a physics research 
project satisfying expectations for 6 semester hours of Honors 
Research (PH 495); and

• have submitted the Honors Program Application Form.

REQUIREMENTS
Students in the Physics Honors Program are required to have

the following:

• approval of the Undergraduate Program Director and 
selection of an Honors Committee;

• committee approval of a written research proposal by the 
end of the first term of Honors Research;
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• completion of six semester hours of Honors Research, 
PH 495;

• maintenance of a 3.25 GPA in physics courses and an 
overall 3.0 GPA;

• a written report in the format required by an appropriate 
journal; and

• an oral or poster presentation of the research project to the 
Honors Committee.

Where appropriate, the Honors Committee may recommend
that the physics honors student present the work at an appropriate
regional or national scientific meeting.

BENEFITS
The goal of the Physics Honors Program is to train capable

undergraduates for uncommon accomplishment in academic
research. The physics honors graduate will have documented
experience and productivity commonly found in second- or third-
year graduate students. Ideally, the research project will result in
publication and presentation at a national conference, giving the
honors graduate strong credentials for graduate or medical/profes-
sional school, for industrial research, for science writing, and for
teaching. Contacts made through publication and conferences and
informed references written by mentor and committee members
give the honors graduate a significant edge in the job market. The
successful honors student will graduate “With Honors in Physics.”

CONTACT
For information regarding the Physics Honors Program and

physics course options, contact Dr. Thomas Nordlund,
Undergraduate Program Director; Telephone (205) 934-4736; E-
mail nordlund@uab.edu. 

GRADUATE PROGRAMS
The Department of Physics offers graduate study leading to the

degrees of Master of Science and Doctor of Philosophy in physics.
The department participates in an interdisciplinary Ph.D. degree
program in materials science. Further information may be obtained
from the graduate director or the UAB Graduate School Catalog.

Course Descriptions
Astronomy (AST)
101. Astronomy of the Universe—Survey of the universe of
matter and energy. Interpretation of observations to develop a self-
consistent view of the universe, basic physical law and structures,
cosmic history and evolution. Lecture and laboratory. Corequisite:
AST 111. 3 hours.

102. Astronomy of Stellar Systems—Mechanisms and process-
es of universe and interrelationships as systems, including nature
of stars and galaxies: formation, interior processes, including ener-
gy generation, evolution, and galaxies as systems. Lecture and lab-
oratory. Corequisite: AST 112 . 3 hours.

103. Astronomy of the Solar System—Descriptive and interpre-
tive approach to solar and interplanetary phenomena, comets, and
cometary/meteor relationships, asteroids and planetesimals, planetary
surfaces, atmospheres, and interior structures. Physical law governing
the solar system and quest for understanding its history and evolu-
tion, including formation. Lecture. Corequisite: AST 113. 3 hours.

105. Extraterrestrial Life—Interdisciplinary treatment (astrono-
my, chemistry, biology, planetary science, communications, and
information sciences) of the universe as habitat, cosmic chemistry
of molecules and evolution, environmental requirements, origin
and occurrence of life, search for evidence, intelligence, communi-
cation, and contact. Lecture and laboratory. Corequisite: AST 115.
3 hours.

111. Astronomy of the Universe Laboratory—Laboratory
experience demonstrates how astronomy is practiced through
observation experiences, laboratory experiments, and exercises
involving analysis of data. Specific experiences illuminate topics
presented in AST 101. Must take with AST 101 to receive credit.
Corequisite: AST 101. 1 hour.

112. Astronomy of Stellar Systems Laboratory—Laboratory
experience demonstrates how astronomy is practiced through
observation experiences, laboratory experiments, and exercises
involving analysis of data. Specific experiences illuminate topics
presented in AST 102. Must take AST 102 to receive credit.
Corequisite: AST 102. 1 hour.

113. Astronomy of the Solar Systems Laboratory—
Laboratory experience demonstrates how astronomy is practiced
through observation experiences, laboratory experiments, and
exercises involving analysis of data. Specific experiments illumi-
nate topics presented in AST 103. Must take AST 103 to receive
credit. Corequisite: AST 103. 1 hour.

115. Extraterrestrial Life Laboratory—Laboratory experience
illuminates topics presented in AST 105. Must take AST 105 to
receive credit. Corequisite: AST 105. 1 hour.

Course Descriptions
Physical Science (PHS)
101. Physical Science—Scientific method and hands-on experi-
ence with integrated laboratory, discussion, and lecture. For non-
science majors. Lecture and laboratory. Prerequisite: Completion of
Core Curriculum mathematics requirement (Core Area III).
Corequisite: PHS 101L laboratory. 4 hours.

101L. Physical Science Laboratory—Corequisite: PHS 101 lec-
ture. 0 hours.

110. Overview of Space Exploration—Descriptive approach to
comparative planetology for non-science majors. Analysis of
recent, ongoing, and planned space missions with regard to scien-
tific objectives and experiment design. 3 hours.

141. Musical Acoustics—Scientific method and hands-on expe-
rience with integrated laboratory, discussion, and lecture, empha-
sizing physical principles and experiences important for under-
standing musical tones. For non-science majors. See MU 141.
Prerequisite: completion of Core Curriculum mathematics require-
ment. 3 hours.

150. Science Writing—Scientific writing skills for science, math-
ematics, and engineering. Identification of audience and purpose,
generation of ideas, organization of information and construction
of arguments. Prerequisite: permission of instructor. 3 hours.

211. Discussion on the Nature of Matter—Honors seminar.
Evolution of science and scientific method from early Greek ori-
gins in context of the study of matter. Non-mathematical, descrip-
tive, and pictorial approach to understanding basic structure of
matter and materials of technological interest. See HON 211.
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Prerequisite: permission of instructor or admission to Honors
Program. 3 hours.

Course Descriptions
Physics (PH)
100. Preparatory Physics—Vectors, kinematics, and dynamics,
including conservation laws. Problem solving utilizing basic alge-
bra and trigonometry. May not be used to satisfy Area III of Core
Curriculum. Prerequisite: MA 106 or equivalent. 3 hours.

191. Co-Op Work Program—Co-Op Work Program.
Prerequisite: approval of instructor. 2 to 3 hours.

201. College Physics I—First term of non-calculus based physics.
Linear and planar motion, Newton’s Laws, work and energy, gravita-
tion, momentum, rigid body motion, statics, elasticity, oscillations,
waves, sound, fluids, ideal gases, heat, and thermodynamics. Lecture
and laboratory. Prerequisite: PH 100 or successful completion of
Physics Placement Test. Corequisite: PH 201L. 4 hours.

201L. College Physics Laboratory I—(Also PH 221L.)
Laboratory for PH 201. Corequisite: PH 201. 0 hours.

202. College Physics II—Second term of non-calculus based
physics. Electricity and magnetism, optics, and modern physics.
Lecture and laboratory. Prerequisite: PH 201. Corequisite: PH
202L. 4 hours.

202L. College Physics Laboratory II—Laboratory for PH 202.
Corequisite: PH 202. 0 hours.

221. General Physics I—First term of introductory, calculus-
based general physics sequence covering classical mechanics.
Measurements, kinematics, vectors, translational and rotational
dynamics, work, energy, momentum, statics, oscillatory motion,
fluid dynamics, wave motion, sound, thermodynamics, and kinet-
ic theory. Lecture and laboratory. Prerequisites: MA 125; PH 100
or successful completion of the Physics Placement Test.
Corequisite: PH 221L. 4 hours.

221L. General Physics Laboratory I—(Also PH 201L.)
Laboratory for PH 221. Corequisite: PH 221. 0 hours.

222. General Physics II—Second term of introductory, calculus-
based general physics sequence covering electricity and magnetism,
Coulomb’s Law, electric fields, Gauss’ Law, potential, capacitors and
dielectrics, Ohm’s Law, DC circuits, magnetic fields, Ampere’s Law,
Biot-Savart Law, Faraday’s Law, inductance, AC circuits, geometrical
and physical optics. Lecture and laboratory. Prerequisites: PH 221
and MA 126. Corequisite: PH 222L. 4 hours.

222L. General Physics Laboratory II—Laboratory for PH 222.
Corequisite: PH 222. 0 hours.

301. Instructional Astronomy I—Survey of selected topics in
astronomy of the universe, stellar systems, and solar systems, with
a focus on preparing to teach. Corequisite: PH 301L. 4 hours.

301L. Instructional Astronomy Laboratory—Laboratory for
PH 301. Corequisite: PH 301. 0 hours.

302. Instructional Physical Science—Lecture and discussion in
areas of the physical sciences of importance to basic scientific liter-
acy and to current technology, with a focus on preparing to teach.
Corequisite: PH 302L. 4 hours.

302L. Instructional Physical Science Laboratory—Laboratory
for PH 302. Corequisite: PH 302. 0 hours.

304. Intermediate Mechanics—Intermediate treatment of the
kinematics and dynamics of classical systems. Presentation of prob-
lem solving techniques is emphasized. Prerequisite: PH 222. 3 hours.

305. Intermediate Electricity and Magnetism—Intermediate
treatment of electricity and magnetism including fields, potentials,
induction, Maxwell’s equations, circuits. Presentation of problem
solving techniques is emphasized. Prerequisite: PH 222. 3 hours.

331. Classical Thermodynamics—Introduction to thermal phe-
nomena on a macroscopic and statistical basis, and principles and
laws governing them. Prerequisites: PH 222 and MA 227. 3 hours.

351. Modern Physics I—Atomic, molecular, solid-state physics;
quantum mechanics, lasers and nanotechnology. Theoretical and
experimental studies to understand observable properties of mat-
ter in terms of microscopic constituents. Lecture and laboratory.
Prerequisite: PH 222. Corequisite: PH 351L laboratory. 4 hours.

351L. Modern Physics I Laboratory—Laboratory for PH 351.
Corequisite: PH 351 lecture. 0 hours.

352. Modern Physics II—Statistical mechanics and thermody-
namics, semiconductors, nuclear and particle physics, special and
general relativity, cosmology. Includes student presentations.
Lecture and laboratory. Prerequisite: PH 351. Corequisite: PH 352L
laboratory. 4 hours.

352L. Modern Physics II Laboratory—Laboratory for PH 352.
Corequisite: PH 352 lecture. 0 hours.

397. Directed Reading in Physics I—Tutorial studies in physics
offered by special arrangement. Prerequisite: permission of instruc-
tor. See HON 397. 2 to 3 hours.

398. Directed Reading in Physics II—Tutorial studies in
physics offered by special arrangement. Prerequisite: permission of
instructor. 2 to 3 hours.

420. Mathematical Methods of Physics I—Vector calculus.
Curvilinear coordinate systems. Commonly encountered ordinary
differential equations and special functions. Complex variables and
contour integration. Partial differential equations, including solu-
tions by Green function methods. Prerequisite: Permission of
instructor. 3 hours.

421. Mathematical Methods of Physics II—Vector calculus.
Curvilinear coordinate systems. Commonly encountered ordinary
differential equations and special functions. Complex variables and
contour integration. Partial differential equations, including solu-
tions by Green function methods. Prerequisites: PH 420 and per-
mission of the instructor. 3 hours.

423. Computational Physics—Introduces symbolic and numer-
ical computation through examples drawn from classical and
modern physics, such as, classical mechanics, electromagnetism,
and quantum mechanics. Emphasizes computer-based approaches
to visualization, solution of ordinary differential equations, evalua-
tion of integrals, and finding roots, eigenvalues, and eigenvectors.
Prerequisites: MA 252 and PH 222. 3 hours.

425. Applications of Contemporary Optics I—Applied geo-
metrical and wave optics. Paraxial ray optics, optical matrix theory,
aberrations, optical imaging systems, and computer-based optical
design. Optical interferometry, diffraction, holography, polarization
phenomena, coherence theory, lasers, and Gaussian beam propa-
gation. Prerequisite: PH 222. 3 hours.
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426. Applications of Contemporary Optics II—Applied geo-
metrical and wave optics. Paraxial ray optics, optical matrix theory,
aberrations, optical imaging systems, and computer-based optical
design. Optical interferometry, diffraction, holography, polarization
phenomena, coherence theory, lasers, and Gaussian beam propa-
gation. Prerequisite: PH 425. 3 hours.

427. Geometrical Optics—Properties of optical systems. Lenses,
mirrors, and stops. Aberrations. Rays and wave fronts. Optical instru-
ments. Aspheric components. Lecture and laboratory. Prerequisite:
PH 222 or equivalent. Corequisite: PH 427L laboratory. 4 hours.

427L. Geometrical Optics Laboratory—Laboratory for PH
427. Corequisite: PH 427 lecture. 0 hours.

428. Physical Optics—Interference and diffraction phenomena.
Emission, propagation, and absorption of radiation. Polarization
and dispersion. Stimulated emission. Lecture and laboratory.
Prerequisite: PH 222 or equivalent. Corequisite: PH 428L laborato-
ry. 4 hours.

428L. Physical Optics Laboratory—Laboratory for PH 428.
Corequisite: PH 428 lecture. 0 hours.

429. Applications of Contemporary Optics III—Optical inter-
actions with materials, including nonlinear optical effects, such as
birefringence, electro-optics, photoelasticity, crystal optics, acousto-
optics, and phase conjugation. Optical spectroscopies, such as
spectroscopic instrumentation, lasers as spectroscopic light
sources, fluorescence and Raman laser spectroscopy, and applica-
tions of laser spectroscopy in chemistry, environmental research,
materials science, biology, and medicine. Prerequisites: PH 425
and PH 426. 3 hours.

432. Statistical Thermodynamics I—Statistical basis of laws of
thermodynamics. Ensembles and partition functions. Quantum sta-
tistics of ideal gases, including photons and electrons. Applications
to solids, real gases, liquids, and magnetic systems. Transport theo-
ry. Prerequisites: PH 352 and permission of instructor. 3 hours.

433. Statistical Thermodynamics II—Statistical basis of laws of
thermodynamics. Ensembles and partition functions. Quantum
statistics of ideal gases, including photons and electrons.
Applications to solids, real gases, liquids, and magnetic systems.
Transport theory. Prerequisites: PH 432 and PH 450. 3 hours.

445. Electromagnetic Theory I—Electromagnetic theory
approached from the standpoint of fields and using Maxwell’s equa-
tions. Prerequisites: PH 222 and MA 444 or equivalent. 3 hours.

446. Electromagnetic Theory II—Electromagnetic theory
approached from the standpoint of fields and using Maxwell's
equations. Prerequisite: PH 445. 3 hours.

450. Introductory Quantum Mechanics I—Principles of quan-
tum mechanics and their application to particle waves, angular
momentum, tunneling, radiation, and selection rules. Perturbation
and variational methods. Prerequisites: PH 351 and PH 462. PH
352 recommended. 3 hours.

451. Introductory Quantum Mechanics II—Principles of
quantum mechanics and their application to particle waves, angu-
lar momentum, tunneling, radiation, and selection rules.
Perturbation and variational methods. Prerequisite: PH 450. PH
352 recommended. 3 hours.

453. Introductory Solid State Physics I—Properties of crystal
lattices, lattice dynamics, lattice imperfections, and bonding ener-
gies. Electronic properties of dielectrics, semiconductors, and met-

als. Ferroelectric, magnetic, and optical properties of solids.
Prerequisite: PH 451 or equivalent. 3 hours.

454. Introductory Solid State Physics II—Properties of crystal
lattices, lattice dynamics, lattice imperfections, and bonding ener-
gies. Electronic properties of dielectrics, semiconductors, and met-
als. Prerequisites: PH 453 and PH 451 or equivalent. 3 hours.

455. Molecular Spectroscopy—Molecular Spectroscopy. 3 hours.

461. Classical Mechanics I—Kinematics and dynamics, includ-
ing central forces, rotating coordinate systems, and generalized
coordinates. Lagrangian, Hamiltonian, and other equivalent formu-
lations of mechanics. Prerequisites: PH 222 and MA 252. 3 hours.

462. Classical Mechanics II—Kinematics and dynamics,
including central forces, rotating coordinate systems, and general-
ized coordinates. Lagrangian, Hamiltonian, and other equivalent
formulations of mechanics. Prerequisite: PH 461. 3 hours.

467. Special Relativity—Principles and foundations of special
relativity with applications to mechanics and electrodynamics.
Prerequisites: PH 446 and PH 462. 3 hours.

468. General Relativity—Gravitational phenomena associated
with and resulting from linear field equations. Equivalence princi-
ple, its implications of non-linear field, and physical consequences.
Prerequisite: permission of instructor. 3 hours.

471. Fundamentals of Spectroscopy—Explanation of phenom-
ena related to rotational, vibration and electronic spectroscopy of
atoms and molecules; operational principles of spectroscopic tools
including diffraction grating, waveguides and interferometers,
basic group theory concepts and notation. Prerequisite: PH 351 or
equivalent. 3 hours.

475. Introduction to Biophysics I—Physics of biological sys-
tems: proteins, lipids, nucleic acids, supramolecular structures,
and molecular motors; structure, function, energetics, thermody-
namics, and bio-nanotechnology. Emphasis on systems that are
best understood in physical and molecular detail. Systems will
direct study, with modern physical methods introduced as needed.
Prerequisite: permission of instructor. 3 hours.

476. Introduction to Biophysics II—Physics of biological sys-
tems: proteins, lipids, nucleic acids, supramolecular structures,
and molecular motors; structure, function, energetics, thermody-
namics, and bio-nanotechnology. Emphasis on systems that are
best understood in physical and molecular detail. Systems will
direct study, with modern physical methods introduced as needed.
Prerequisites: PH 475 and permission of instructor. 3 hours.

481. Laser Physics I—Physical principles of laser operation and
design. Spontaneous and stimulated emission, population inver-
sion, light amplification, laser resonators, Q-switching, mode-lock-
ing, pulse shortening techniques, spectral narrowing, and tunable
lasers. Individual types of lasers such as gas, solid state, dye, color
center, and semiconductor. Practical applications of lasers as well
as modern techniques and instrumentation in laser spectroscopy.
Prerequisite: PH 222. Corequisite: PH 481 laboratory. 3 hours.

481L. Laser Physics I Laboratory—Laboratory for PH 481.
Corequisite: PH 481 lecture. 0 hours.

482. Laser Physics II—Physical principles of laser operation and
design. Spontaneous and stimulated emission, population inver-
sion, light amplification, laser resonators, Q-switching, mode-lock-
ing, pulse shortening techniques, spectral narrowing, and tunable
lasers. Individual types of lasers such as gas, solid state, dye, color
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center, and semiconductor. Practical applications of lasers as well
as modern techniques and instrumentation in laser spectroscopy.
Prerequisite: PH 481. Corequisite: PH 482L laboratory. 3 hours.

482L. Laser Physics II Laboratory—Laboratory for PH 482.
Corequisite: PH 482 lecture. 0 hours.

485. Laser Spectroscopy—Fundamental principles, experimen-
tal techniques, instrumentation, and practical applications of laser
spectroscopy. Prerequisite: permission of instructor. 3 hours.

486. Semiconductor Materials in Modern Technology—Brief
review of electronic materials with emphasis on traditional and cut-
ting edge silicon technology. Competing and complementary semi-
conductors covered in standard lecture and seminar style. Materials:
compound and tertiary semiconductors, organic semiconductors,
and wide bandgap semiconductors. Applications: optical and chem-
ical sensors, microwave electronics, high power electronics, and
lasers. Specific applications and materials determined by student
interests. Prerequisite: PH 352 or equivalent (ME 483/583, EE 351,
CH 326) or permission of instructor. 3 hours.

487. Nanoscale Science and Applications—Physics of elec-
tronic, mechanical, and biological properties of materials at the
nanoscale level approaching one billionth of a meter. The applica-
tions of nanoscale materials in electronic, mechanical, and bio-
medical systems will be emphasized. Special tools in synthesis and
characterization of nanomaterials will be discussed. Prerequisite:
PH 221/222 or CH 115/117. 3 hours.

490. Experimental Methods—Design and operation of experi-
mental systems for use in teaching laboratories. Prerequisite: PH
222. 3 hours.

491. Advanced Physics Laboratory I—Laboratory investigation
of topics of modern physics. Prerequisite: permission of instructor.
1 to 4 hours.

492. Advanced Physics Laboratory II—Laboratory investiga-
tion of topics of modern physics. Prerequisite: permission of
instructor. 1 to 4 hours.

493. Advanced Physics Laboratory III—Laboratory investiga-
tion of topics of modern physics. Prerequisite: permission of
instructor. 1 to 4 hours.

495. Honors Research—Research in an area of active research,
under the direction of a faculty sponsor and the Honors
Committee. Prerequisite: admission to the Physics Honors
Program. May be repeated. 3 hours.

498. Directed Research—Directed Research. 1 to 6 hours.

See the UAB Graduate School Catalog for 
descriptions of graduate courses.
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