©)
Z
xx
LLJ
L
Z
O
Z
L]
@)
@)
©)
I
Q
w

SCIENTIFIC COMPUTING AND
COMPUTATIONAL
MATHEMATICS PROGRAM

Director: GeneH. Golub

Associate Director: Walter Murray

CoreFaculty: Juan Alonso (Aeronauticsand Astronautics), Robert Dut-
ton (Electrical Engineering), Ronald Fedkiw (Computer Science),
Gene Golub (Computer Science), Joseph B. Keller (Mathematics,
emeritus), Walter Murray (Management Science and Engineering),
Joseph Oliger (Computer Science), George Papani colaou (M athemat-
ics); Associate Faculty: Khalid Aziz (Petroleum Engineering), Joel
Ferziger (Mechanical Engineering), George M. Homsy (Chemical
Engineering), ThomasJ. Hughes(Mechanical Engineering), Thomas
Kailath (Electrical Engineering), T. P. Liu (Mathematics)

Affiliated Faculty: S. Boyd (Electrical Engineering), J. Cioffi (Electri-
cal Engineering), R. Cottle (M anagement Scienceand Engineering),
T. Cover (Electrical Engineering), G. Dantzig (Management Science
and Engineering, emeritus), A. Dembo (Mathematics), S. Doniach
(Applied Physics), D. Donoho (Statistics), C. Eaves (Management
Scienceand Engineering), J. Friedman (Statistics), |. Johnstone (Sta-
tistics), J. Koseff (Civil and Environmental Engineering), K. Law
(Civil and Environmental Engineering), R. MacCormack (Aeronau-
tics and Astronautics), P. Moin (Mechanical Engineering), A. B.
Owen (Statistics), W. Reynolds(M echanical Engineering, emeritus),
B. Roth (M echanical Engineering), M. Saunders (M anagement Sci-
enceand Engineering), C. Steele(Mechanical Engineering), R. Street
(Civil and Environmental Engineering)

The Scientific Computing and Computational MathematicsProgram
(SC/CM) isinterdisciplinary and leadstotheM.S. and Ph.D. degrees. It
isdesignedfor studentsinterestedin studying and devel oping computa-
tional toolsinthose aspectsof applied mathematicscentral to modeling
inthephysical and engineering sciences. Graduates of thisprogram are
expected to be able to deal with a scientific problem from its formula-
tion, movingthroughitsmathematical analysistoalgorithm devel opment
andimplementation. The symbiosisof applied mathemati csand numer-
ical computing isstressed.

GRADUATE PROGRAMS
MASTER OF SCIENCE

TheUniversity’ sbasicrequirementsfortheM.S. degreearediscussed
inthe“ Graduate Degrees’ section of thisbulletin.

A candidatemust compl eteaprogram of 45 unitsof coursesnumbered
100 or greater. In addition, anumber of coursesat the 200 level or above
arerequired. At least 36 of these units must be graded units, passed with
agrade point average (GPA) of 3.0 (B) or better. Thecorecurriculumis
commonto all degreesoffered by theprogram, but isadapted according
to theinterests and prior education of the student. Deviations from the
corecurriculummust bejustifiedinwriting and approved by thestudent’ s
adviser and the SC/CM Committee. Coursesthat arewaived rather than
taken may not be counted towardsthemaster’ sdegree. Thestudent must
fulfill credit requirementsin each of the categories|isted below.

CORE CURRICULUM

1. Mathematics (18 units): students are required to take Mathematics
220A,B,C. Nineadditional unitsin math arerequired with at least 6
units at the 200 level. Suggested courses are Mathematics 173,
205A,B,C, 224, 230, 236, 237, 256A ,B,C, 274, 276A,B; Statistics
300A,B,C, 305, 306A,B, 310A,B,C. Other courses can be substitut-
ed with consent of the adviser and the SC/CM Committee. Students
should take those courses most suitable to their areas of specializa-
tion.
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2. Numerical Analysis(12units): studentsarerequiredtotake Computer
Science237A,B,C and an advanced coursein numerical analysissuch
as: Computer Science (CS) 335, 336, 337, 339; Management Science
and Engineering 312; Mechanical Engineering(ME) 233B, 235A,B,C;
Statistics 327.

Computer Science (6-9 units): students cantake asel ection of courses

fromCS109A,B, 212, 248, 260. Thismust includeacourseat the 200

level.

4. Application Area (9units): studentsmust takeafocused programinan
applicationsareasuch asfluid mechanics, operationsresearch, or sta-
tistics. Courses must be at the 200 level or higher, and the program of
concentration must beapproved by the adviser and committee. Exam-
ples of suitable courses are: Aeronautics and Astronautics 210A,B,
214A ,B,C; Electrical Engineering 363, 364, 365, 378A,B; ME238A B,
251A B, 269.

5. Seminar (1 unit): students are required to regularly attend the Scien-
tific Computing/Computational M athematicsseminar for onequarter.
The seminar isheld weekly during the academic year.

DOCTOR OF PHILOSOPHY

The University’ sbasic requirementsfor the Ph.D. degree (residence,
dissertation, examination, and so on.) arediscussedinthe“ Graduate De-
grees” section of thisbulletin. The following are the program’ srequire-
ments:

1. Planand successfully complete acoherent program of study covering
thebasicareasof Scientific Computingand Computational M athemat-
ics. It must at | east satisfy therequirementsfor theM.S. degreein SC/
CM. Itisimportant that thestudent beableto exhibit depthinsomearea
of application. Thestudent’ sadviser hastheprimary responsibility for
the adequacy of the program, which must meet the approval of the SC/
CM Committee.

2. Tobeadmittedto candidacy for thePh.D. degree, astudent must have
successfully completed 27 units of graduate courses (200 level and
above) and at | east a3.3 GPA inthecourses. In addition, astudent must
pass a qualifying examination and find athesis adviser. The qualify-
ing examination must be taken within one year of admissioninto the
Ph.D. program. The Ph.D. qualifying examination is based on the six
reguired courses, 220A,B,C and 237A,B,C, listed in the core curricu-
lum.

3. Beyond therequirementsfor candidacy, the student must completea
focused course of study of at least 48 units. The program should be
designed to devel op adeep, focused background in the research area
to be pursued in the dissertation. Approval of the program must be
obtained from the SC/CM Committee.

4. Inaddition, the student must have an adequate knowledge of acoher-
ent areaof application and must completeat |east 12 unitsinthat area.

5. The most important requirement for the Ph.D. isthe dissertation. A
reading committee must be selected before the student is admitted to
Terminal Graduate Registration (TGR), and thiscommittee should be
frequently consulted by the student beforethe University oral exami-
nation. Upon compl etion of adraft of thedi ssertation, thestudent must
passaUniversity oral examination in defense of the dissertation.

Ph.D. MINOR

Studentswishing to obtain aPh.D. minor in the Scientific Computing
and Computational MathematicsProgram should consult the department
officefor designation of aminor adviser. A minor in SC/CM may be ob-
tained by completing 20 units of course work, including the sequences
Mathematics 220A,B,C and Computer Science 237A,B,C; aGPA of 3.3
or better must be maintained in these courses.

The student’s Ph.D. reading committee and University oral commit-
tee must include one faculty member who is associated with the SC/CM
program.
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COURSES

137.1ntroduction to Scientific Computing—(Enroll in Computer Sci-
ence 137.) Prerequisites: Computer Science 106A ; Mathematics 103 or
113 or equivalents.

4 units, Aut (Fedkiw)

138. Matlab and M aplefor Scienceand Engineering Applications—
(Enroll in Computer Science 138.)
4 units, Win (Staff)

220A,B,C. Partial Differential Equationsof Applied Mathematics—
(Enroll in Mathematics 220A ,B,C.) Prerequisite: some familiarity with
differential equations and functions of a complex variable.

220A.. 3 units, Aut (Levandosky)

220B. 3 units, Win (Levandosky)

220C. 3 units, Spr (Mattingly)

237A,B,C. Advanced Numerical Analysis—(Enroll in Computer Sci-
ence 237A,B,C))
237A. Numerical Linear Algebra—Prerequisites: Computer Sci-
ence 106A, 137; Mathematics 103 or 113.
3 units, Aut (Golub)
237B. Numerical Solution of Initial Value Problems—Prerequi-
sites: Mathematics 130, 131.
3 units, Win (Oliger)
237C.Numerical Solution of Boundary ValueProblems—Prereq-
uisites: Mathematics 130, 131.
3 units, Spr (Wan)

238. Parallel Methodsin Numerical Analysis—(Enroll in Computer
Science 238.) Prerequisite: Mechanical Engineering 200A or Computer
Science 237A, or consent of instructor.

3 units, Win (Alonso, Wan)

336. Advanced Methods in Matrix Computation—(Enroll in Com-
puter Science 336.)
3 units(Golub)
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337. Numerical Methods for Initial Boundary Value Problems—
(Enroll in Computer Science 337.)
3 units, Sor (Saff)

339. Topics in Numerical Analysis—(Enroll in Computer Science
339)
2-3 units, Aut (Van Huffel) alternate years, not given 2001-02
Win (Golub)

340. SCCM Consulting Workshop
1-3 units, any quarter (Murray)

398. Curricular Practical Training—Provides students with on-the-
job training under the guidance of experienced, on-site supervisors.
Students must register the quarter after their training. Students receive
credit and a grade after submitting a concise report detailing work
activities, problems worked on, and key results. Prerequisite: written
consent of adviser.

1 unit, any quarter (Staff)

399. | ndependent Project
any quarter (Saff)

499. Advanced Reading and Resear ch—Prerequisites: majoring in
Scientific Computing and Computational Mathematics; consent of in-
structor.

any quarter (Staff)

530. Applied M athematics/Scientific Computing Seminar—(Enrall
in Computer Science 530.)
1 unit, Aut, Win, Spr (Staff)

531. Numerical Analysis/Scientific Computing Seminar—(Enroll in
Computer Science 531.)
1 unit, Aut, Win, Spr (Staff)

S
O
| -
()
O
—
(Tl
(72]
9
[s
S
o)
=
=
e
c
9
<
-
Q
S
o)
O
o
c
o
)
£
=
Q
£
o)
O
O
=
=
2
O
%)




