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(Mechanical Engineering, Aeronautics and Astronautics), R. Street
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Web Site: http://www-sccm.stanford.edu

Courses given in Scientific Computing and Computational Mathe-
maticshavethesubject code SCCM. For acompletelist of subject codes,
see Appendix B.

The Scientific Computing and Computational M athematicsProgram
(SC/CM) isinterdisciplinary and leadstotheM.S. and Ph.D. degrees. It
isdesignedfor studentsinterested in studying and devel oping computa-
tional toolsinthose aspects of 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 analysisto algorithm devel opment
andimplementation. Thesymbiosisof applied mathematicsand numer-
ical computing is stressed.

GRADUATE PROGRAMS

MASTER OF SCIENCE

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

A candidatemust completeaprogram of 45 unitsof coursesnumbered
100 or greater. In addition, anumber of coursesat the 2001 evel or above
arerequired. Atleast 36 of these unitsmust be graded units, passed with
agradepoint average (GPA) of 3.0 (B) or better. Thecorecurriculumis
commonto all degreesoffered by the program, but isadapted according
to the interests 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(12units): studentsarerequiredtotakeMATH 220A,B
for aletter grade. Nine additional unitsin math are required with at
least 6 units at the 200 level. Suggested courses are MATH 173,
205A,B,C, 220C, 222A, 226, 230, 236,237, 256A ,B,C, 274, 276A,B;
STATS300A,B,C, 305,306A,B, 310A,B,C. Other coursesfrom Sta-
tistics can be substituted with consent of the adviser and the SC/CM
Committee. Studentsshoul d takethose coursesmost suitabletotheir
areas of specialization.

2. Numerical Analysis (12 units): students are required to take CS
237A ,B,Candanadvanced coursein numerical analysissuchas: CS
335, 336, 337; MS& E 312; ME 233B, 235A,B,C; STATS 327. All
12 unitsmust befor aletter grade.

3. Optimization (3 units): studentsarerequired to take M S& E 315.

4. Computer Science(5units): studentscan select their courses, but must
get approval for their selection from their adviser.

5. Application Area (9 units): students must take afocused programin
an applicationsareasuch asfluid mechanics, operationsresearch, or
statistics. Coursesmust beat the2001evel or higher, andtheprogram
of concentration must be approved by the adviser and committee.
Examples of suitable coursesare: AA 210A,B, 214A ,B,C; EE 363,
364, 365, 378A,B; ME 238A B, 251A B, 269.

6. Satistics(3 units): students can select their course, but must get ap-
proval for their selection from their adviser.

7. Seminar (1 unit): studentsarerequired toregularly attend the Scien-
tific Computing/Computational Mathematics seminar for one quar-
ter. The seminar is held weekly during the academic year.

DOCTOR OF PHILOSOPHY

TheUniversity’ sbasicrequirementsfor thePh.D. degree(residence,
dissertation, examination, etc.) arediscussedinthe* Graduate Degrees”
section of thisbulletin. Thefollowing are the program’ srequirements:

1. Plan and successfully complete acoherent program of study cover-
ingthebasi careasof Scientific Computing and Computational Math-
ematics. It must at least satisfy therequirementsfor the M.S. degree
in SC/CM. It isimportant that the student be able to exhibit depthin
some area of application. The student’ s adviser hasthe primary re-
sponsibility 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) andat | east a3.3 GPA inthecourses. | naddition, astudent must
passaqualifying examination and choose athesisadviser. Thequal-
ifying examisset twiceayear, in September and June. Studentsen-
tering in September may taketheexamimmediately, but must takeit
by thefollowing September. Thisenablesamaximum of 3 attempts.
Theexamisin 3 parts, each of 3 hours. Broadly speaking, Part 1is
basedon CS237A andM S& E 315, Part2on MATH 220A,B, and Part
30nCS237B,C. A student who, on entering, passesaparticular part
isexcused from taking the corresponding courses.

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

4. Inaddition, thestudent must havean adequateknowledge of acoher-
ent areaof application and must completeat least 12 unitsinthat area.

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

Ph.D. MINOR

Students wishing to obtain aPh.D. minor in the Scientific Comput-
ing and Computational M athematicsProgram should consult thedepart-
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ment officefor designation of aminor adviser. A minor in SC/CM may
beobtai ned by completing 20 unitsof coursework, including thesequenc-
esMATH 220A,B, MS& E 315, and CS237A,B,C; aGPA of 3.3 or bet-
ter must be maintained in these courses.

A student may chooseany adviser, but approval of thedirectorisre-
quired if the proposed adviser is not a member of Stanford Academic
Council (all Stanford faculty are members). At least one member of the
reading committee must beafull SC/CM faculty. If the adviser isnot a
full SC/CM faculty, thenapproval of thestudent’ scommitteeisrequired.

COURSES

SCCM 137.1ntroductionto ScientificComputing—(Enroll inCS137.)
3-4 units, Win (Golub)

SCCM 138. Matlab and Maplefor Science and Engineering Appli-
cations—(Enroll in CS 138.)
3-4 units (Staff) not given 2003-04

SCCM 220A B. Partial Differential Equations of Applied Mathe-
matics—(Enroll in MATH 220A,B.)
3units, A: Aut (Liu), B: Win (Levy)

SCCM 237A,B,C. Advanced Numerical Analysis—(Enroll in CS
237A,B,C)
SCCM 237A.Numerical Linear Algebra
3 units, Aut (Golub)
SCCM 237B.Numerical Solution of Partial Differential Equationsl
3 units, Win (Fedkiw)
SCCM 237C.Numerical Solution of Partial Differential Equationsl |
3 units, Spr (Fedkiw)

SCCM 238. Parallel Methodsin Numerical Analysis—(Enroll in CS
238.)
3 units, Aut (Alonso)

SCCM 315. Linearly Constrained Optimization—(Enroll in MS& E
315)
3units, Spr (Murray)

SCCM 336. Advanced M ethodsin M atrix Computation—(Enroll in
CS336.)
3 units (Saff) not given 2003-04

SCCM 337. Numerical Methods for Initial Boundary Value
Problems—(Enroll in CS 337.)
3 units (Saff) not given 2003-04

SCCM 339. Topicsin Numerical Analysis—(Enroll in CS 339.)
3 units, by arrangement

SCCM 340. SCCM Consulting Workshop
1-3 units, Aut, Win, Spr, Sum (Murray)

SCCM 398. Curricular Practical Training—Provides students with
on-the-job training under the guidance of experienced, on-site supervi-
sors. Students must register the quarter after their training. Students
receivecredit and agradeafter submitting aconcisereport detailingwork
activities, problems worked on, and key results. Prerequisite: written
consent of adviser.

1 unit, Aut, Win, Spr, Sum (Staff)

SCCM 399. Independent Project
1-15 units, Aut, Win, Spr, Sum (Staff)

SCCM 499. Advanced Reading and Resear ch—Prerequisites. major-
ing in SC/CM; consent of adviser.
1-15 units, Aut, Win, Spr, Sum (Staff)

SCCM 530. Applied Mathematics/Scientific Computing Seminar—
(Enroll in CS530.)
1 unit (Saff) not given 2003-04

SCCM 531. Numerical Analysig/Scientific Computing Seminar—
(Enroll in CS531.)
1 unit, Aut, Win, Spr (Golub)

Thisfile has been excerpted from the Stanford Bulletin, 2003-04,
pages207-208. Every effort hasbeen madetoensur eaccur acy; post-
press changes may have been made here. Contact the editor of the
bulletin at arod@stanfor d.edu with changesor corrections. Seethe
bulletin websiteat http://bulletin.stanford.edu for late changes.
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