Matrix Computations - hMakh 221 - Fall 1996 - T Th 3:30 - 5 in T1 Tsane Mall

Professar: Jim Nammal, 747 Sade Tall, 643-5388, demmelfka. A number of lactiures wAll alen be
gwen by Prof. Teresfird Parlett, T4 Tvana TTall, §12-6655, parlatt@math.

Teaching Assistant: Plamen Knev, 858 Tivans TIall, plamen@math.

Clees Home Page: http: /) sraercn berkelar.edn ) sedammel fmaal

Text: Appied Numericd Liner Abehra, STAM, 16987,

Recormmended Text: Templder for e Solfion of Finer Sysferms, B Tareett of al. STAM,
1884, Neacriben standard Krylovepeae iteretive mathade for ealving Aw = &, with guidanes an
choaring and algnrithm and softears. Postaeript and html wemione of the bank, and enfteare, arewr
arailable http:/ famrr netliboong ftemplates,.

Prerequisttes: Cand Imnwladge of fineer algabra, programming soperienes, mimerical aophiatica-
tian at level af Ma 1282b ar equivalart.

Other Reading

1. Nvmeried Linear Algebrg, .. M. Trefether and T). Han, STAM, 1947, Thie baak ia alea aimed
at a fimt yeer graduate andienes, but has & more pure mathematical flaseor than the main
temth.

2. Wakrir Compufaiionz, G. CGaluband C. Van Taan, Jrd Tid. Jahne Tlapkina Press, 1996, Vary
camplate, if nat encyelapeadic, baak an makrix com potakione.

3. Fundomenfads of Wakrin Compufations, Thesid Wetldne, Wiler, 1441, Verr readable beginning
graduake level textbank.

4. FAPACK Users’ Cuide, T Anderson et al. STAM 1885 (Ind Tditiom). Deacribes widely
nae] library of dense numerical linear algsbra enftware. Saftemme and text alan arailable af
httpey wormr natlib.org lapack

5. The Algehroic Rigenwdee Prohiier, J. Willkdneem, Clarendan Press. Samewhak daked but efill
exeellant pnmprehendive presentation af mmeriz] ineer algebra.

6. Wakrir Perierhddion Theory, . W. Stemart and J.-C. Sun, Academic Pres, @), Compre
hensive accmint of perfurbation thenry for lineer algabra. prableme.

T. Perturhdion Theary for Linetr Opergiore, T. Kaka, Prentice Mall. Ceamprehangise acooint
af analytic. perfurbation theary for efgemalues and sigenvectam; chapter 2 cavem the finite
dimensianal cage, which ia the aubject af this cmiree.

8. Numericad Wefaods for Lewsdt Squares Problems, Ale Tirck, STAM, 19496, Comprehensive

wath an methade far linmr least squares prablama.

Y. Solving Feazé Smuarer Prodlerms, C. Laamom and H. Tlanaan, Prantice Mall. Survey af methads
fer Tinear imeaneatrained and cemetraing] least squares prablema. Older dasmic, mpplanted by
P¥inch'a baak.

u). The Symmefric Mgeardee Problem, T. Parlatt, Prentice Tall. Algebraic and analytic theary
af agmmetric matrices and algarithme

11. Aemwracy mid Siahiffy of Numerlol Algorifams, M. J. Thigham, STAM, 1446, Comprehanaive
preaemtation of munding error analyaia far near equationes and leest aquarea prablema.

1



12. Anunding forrors in Algebrde Procesres, J. Willkmeem, Prentics MTall. QOlder dassic, mpplanted
by Migham'a baak.

4. LINPACK Uaer'z Cuide, J. Dangarra, ©C. Maler, J. Thinch, G. Stewart, STAM - neer's mamal
fer earfisr linear equation aalving library; predecesaor to LAFACK

14. Teerabive Wethiodz for Sparse Dineor Spsfems, Youeef Saad, FYYS Publishing, 144, Taxpands
an iterakive mathode T chapher 6 af the textback.

5. Fiercbive Wefiods for Soling Lineor Sysfems, Anne Cresnbanm, STAM. | 18T, Anather
garxd, madern asemint af tarative mathode.

16. A Wulkigrid Teforicd, . Arigga, STAM, 1887, A gond intraduction o hawe multigrid methade
warh.

Gradimg: Final: 5%, Programe: $0%, TTomesark: 205%.

Mamemark or programa tumed in late will recsive aonly half eredit.

¥ou may wark tagather an homewark, bt it ghemld be turned in mdividozlly. On the ather
hand, i ia all right. to daenes programa sith me anather, but work shonld be dane individually. Pro-
grama will be af twn inda, Fartran, C ar G4+ {four ehaies], and Matlab. Matlab softears relaterd
ta the emime s axaileble mn the class hamepage. Amignments ta be written in Fartran,/C, -4 will
1re mbrantinea fram libraries ke LAPACK ar CLAPACK. Matlab s an interactie, nper-friendly
interfase to alange body af numerical and graphics safteare, induding Tnear algebra, and s widely
nee] far testing and protatyping algarithme. ¥Ym mar find it eomvenieant fa do mized lenguage
programming [e.g calling & Farkran rantme from © ar G4+, ar & C rantine from Matlab) .
Computer Resnourcen: There 5 & eampue mite ficenee for Metkb, sa it shald ron eseryarhere.
You will akba nesd o WYY browsmrar like Natarape: this shemld aba be widdy asailabla. Tf you hawe
diffirnlty finding appropriete reanurres, please pee me and T wdll give ym an accmint an aocTatens;
v may prefer the reaounees in faur own department. Math grad studenta muat nee aocrates
arcaumha. Acominta, manuals, and documentatiom standards il ba handad aut lakar.

Matlab docimentation B axailble from at lesst three aourees. Firat, there is an exteneive mn-
Tine hdp facility (juet trpe “help commandname” ar “help™ in Matlab). Sesond, a brief manual &
arailable m the clars homepags. Third, mmprehensive manuak an be mapested ar purchased in
the Computer Centar in Tsana Mall.

Sylkbus:

The standard problame wheee mimearical aalution we wdll ady are ayatame aof lineer squations,
lezrt pquares problemes, sigenvalus prablema, and singnlar sale prablems. Techniques for denreand
gpame problema will be cowered; T s impeerible fao cover these arens comprehendiwely, but studenta
shauld atill anme to appreciate many sate-af-the-art techniques and remgnize when to compider
applying them. We =il alan leam beric principls applicable to & variey of numerical probleme,
and apply them ta the thres shandar] prableme. Thess principles incude (1) matrix factorizationg,
(] perturbatiom theary and emmdition numbem (3] efferts af raundaff errar n algearithme, ineluding
propertien of flnating paint arithmetic (4] analyring the apesd of an algarithm, and (&) chammg
the best algarithm far the mathematical structime of four prablem, and (8] enginesring mmeriral
maftware.

Tn additinn ta dismesing established aalition techniques, apen prablame w41l 2l be pressnted.



