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Subject: Floating-Point,Indoctrination Lecture N;tes and Handouts 

There are some extra copies of ~ome of the notes and some of the 
handouts .. , These are located in MTV12-285. Feel free to come. and 
check what's available if you are missing any. Please take only 
items o·n the desk with no names written on them (the "free" boxes) 
as other stuff is intended for other people. After that the 
remainder will be made available to numeric-sun and then to the 
outside indoctrinees. 

I am in the process of preparing a final set of notes for diitribution. 
They should he ready in a week or two. 

The foliowing is the cumulative index of what was passed out in 1988, 
as near as I can tell: 

Cumulative handouts for Sun Microsystems Floating-Point· 
Indoctrination lectures; except as noted, by W. Kahan, 1988. 
The contents of set 6 were completely reprinted in later 
sets. 

1. Set' l 

1.1. ADMINISTRIVIA 

1.1.1.· Computer System Support for Sci en ti fie and Engineer-.-.-,'-.' .. 
ing Computation, 11 April, 6 pp. 

1.1.2. Examples of Plausible Projects, 5.May, 2 pp·. 

1.2 .. FORMAL.LECTURE NOTES 
: 

1.2.1: Lecture 1 May 3, M~, 11 May, 8 pp. 

1.2.2. Lecture 2 Ma·y 5, Freedman and Ma, 23 May, 20 pp. 

1.2.3. Lecture 3 May 10, Wilkie and Ma, 23 May, 8 pp. 

1. 2. 4. Lecture 4 May 12, Ma, 18 May, 9 pp. 

1,3, ,COPIES OF OVERHEAD TRANSPARENCIES;;; 

.. 1.3.1·:·. 3 and 5 May - Five Frightening Facts, 6 pp. 

1. 3.2. 10 May Radix or Base·; 19 pp. 

1.3. 3: 12 May Pending Assignments, 5 pp·:· 

1. 3. 4. ·.17 May C~nventional Floating-Point Formats, 13 pp ... 
, ... -:-

1. 3. 5. i9 May The Classical model of Roundoff, 7 pp. 

1.4. UNPUBLISHED RESEARCH AND CLASS NOTES 

1.4.1. Machine-independent Algorithms for floor and ceil, 3 
May, S pp. 

1.4.2. Accurate Singular Values·and Vectors of an Upper 
Triangular 2-by-2 Matrix, with Demmel, 27 April, 6 pp. 

1.4.3 .. Roundoff in Polynomial Evaluation, 18 October 1986, 
6 pp. 

1.5. R8PRINTS OF PUBLISHED WORK 

1.5.1. A Proposed Radix- and Word-length-independent Stan­
dard for· Floating-point l\ri thmetic, Cody et. al., IEEE 
Micro,· August 1984, 16 pp. 
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CcJm~nts 6ri.Floating-point Indoctrinati6n Syllabus, 
3 pp. • • • 

Kulisch, 10 May,_-4 _pp. 

LECTURE . NOTES._ 

-~ May io, Wilkie ·and Ma, 23 May, 

TRANSPARENCIES 

ABS(x) 

', ' ' ' 

• -· · -q Exceed p to Guara •• 



,:·.:••·:, , ..: '4'.~,2:~ ." ~·coP.IES·:(ot.··· 

':: • '<\. 2 .1. • c.impa11iof 
19 pp~. •• 



:·,_/·.-,' 

• 5 .. 5.1.: 
:4_pp . 

.,· '. 

oF eusr.isHEb .woRK· 

How :Reliable. are Results of 

. -_ • .. ,· ~ •. : . ' . ' ... •- ' . - . - ' - . 

·' s~ 5. 2. •. Arithmetic for Vector: p ro:c:es~e>rs,. Kirchne~ and 
• ·-\1<4tisch, 1987.,- 14. pp. 

·, 5~5~3~· .. Fortran~ SC, Kiiis·~~L 1}::pp_~ 
•',••._ ' . 

• 0.'..:.: '•. is'.6~•' OTHER.HANO~{!~~'' :i-\f:< •,: 

.'/J. ?_r6.f. GAMf1. iiisoiutiori ·:~n <:orilP.uter l\ri:th,me_tic, 
.pp_~ 

·:·: :·: ·:, ,·.··.::.-,:>.-\.-: :--·_·_>: 

5. 6. 2 ~ : • Tellbner,. Book: A~n;u~~~~~-rit s, • Ku1 i sch,•· 3 

5.6:3. An~~~ncement f~r-Int:.Eii~at\ona.l: Sympodum 0~ Computer 
• Arithmetic and Se~f~V~l:i.d.ati.hg NUil\e~ical Methods, Ullrich, 1 

PP•: 

6. Set 6 

.6 ~ 1. OVERHEAD TRANSPARE:NC:t-Es• • 
. - , -''., ·,: ;,-·./. 

6._LJ. Transcendental A:pprokim~tiohs: 
:11 June, 27. pp. < . :: : -:' o ·./:< / . 
/ L:2·. •• The. cydta· s, :in:J~~t~Af:: 21. June~ ; 35 

\/·. ,6. 2< • U~PlJBLii~fp: R~~E~RCH/iNi:>: ¢4.~$ NOTES ' •• 
;' .. ;: ~ . ' . ~ ' ... 
• ·::\ '6•.2.:.L '/~a.J~~i~n·)~11;inati~f~,:~iJh E,lt:rci--:P~eci~--e· 

:-:of·.g:roduct·~, .. ·\9·8~;. 18 .P)2~\ ,.,· , 

6.2~2. Handling Adthrrt~tib: t~c~~tions, May' 

6. 2. 3 ~ Compiler support.:f();r 
.-_ •• -· >'. ···~ :(: FaI"riUm··; ~-~~ust ___ l~8.7:~·.· . .-~-~··· ·PP:~~·-;·-. 

< /i.~~·~ ~·.:"_··.:';-:::::,' :_., : 

,. - ·, ·. ·, . 
; 

• • :. - •'••a • : : ' • • • ' ~' 
•·.·' .; '.'\·:·,:· 
,;"· ~; , .-: .,· ;' 

6,2.4. Tiansc<irld<ir>tOi. A!'P;~~:m.\itjrls uSing COi:4i¢; ti:~io,J 
"i4 'Ju~e> 14 pp.· • • •• •• 

••• '.{\.5. ~~~eio~ser~~kio.ns 'about t:he_-~-0960 
Architecture, ·va:ierie>, 14 ,"Juni~.: 7 pp . 

• ••• 6~3. REPRINTS OF PUBLICATIONS • 

6.3.1~ Numerical ~inea/I1glbra, 1966, 25 pp .• 

•·· 6i 3~2 .•• The P~·ohab~lity: th~{}'Num~rical. Analysls 
• bHficult (extracts), D~mrnei/ April, 14. pp .. 

' . -. :, ~' - '. ; --_. '-· ~ •. : : . • -, ' 

6 ~ 3. 3. Compiler ~uppcirt·. for Fioat.in:g-~pc,frit Computation; 
fa~mim/ ,Ai:>ri1,: 9 pp~• 

, :::,_;; : ;;~t 7,· 

?~1< ;FORMAL 'i.ECTURE ·;t''.rif 
~ :.·. <;· :· . ~ ... ~: :~·:· ·~:~:/{.~;' 

7.i.f·.:' :.·L~c:ttJre 5 ,.:Jj M~Y~, )Ng/ ::i4 
:.--·:.: ' •. ,:..··. >·~ 

,·_. .. ~":':'._\: ··:·.:: .. : 
•; .... :· 

••'-.:·-.::··•. 
'. ; .. ~·:.:,.-,' .. , :-'.;•. 

.. ,, 

,:,:·.·,;,:·.· .. '..;,:; 

,·--.. ·., 

•• ;:,_.:·• ·.:\:.>;:<-<> 
:·' ·.··.:_: 

··,, 

.;.-,• .. -._ '-•.:• 

:·'. 

;;e ,$ 



May(.Gcildberg, 13 pp . 

. June, Goldberg~ 7 pp. 

Floating-Point 
1987, 16 pp. • 

of Algo.rith_ms 

edo - 14 .·June, Gol 

July', 

' ' • ' 

Ng~ 6May 1986, 

in Floating Point, 20< 

7 Feb.rU:a.ry·l987, 1 

".'S- logb/scalb, 23 May 1988, 7 

Orthogoality: of Syntax, 
Coonen, .1982, 6 pp. 

. . . . 

HP~lSC;Ad~anc.eci 



pages,. 198,8, 26 pp· ... 

8~5.2~. Sµn°,s .. 4.0 (·3) map pagEls reiatfog to 
~ 9~8, ~·.~:~.:·pp·~.·: • ,. - •·;·"-; 

8 .. 50'3~ Fc{r(ran-L:i. (8) rpan 'pa9es :r:el:~tiri'g· to 
point, ;}.9~8;:i8 pp. 

8.5.4. _:L,rios 4.0 !usr/inci~de fnes 
-1988, 15 pp. • 

Seti:g-• 

• : .,rnJ~L ::ii·cTURE NOTES 

/1.1.­
•·••9.1\.: 

. 9~2.l .. • 25 Years witll 
~~.:' pp:~- , . ;,.:•'.~<.·, 

:' :· ·,. • < ',, ,••.'•,' 

9 :2.2t ::; ~d~~ Puzzles t~ Exd~ptibri: Handling,< K~h\a;~, :12 
3 pp;_, 

9.2.3. 

. . ..... :- ?: ' ' ,. : '</'. .) ' 

'Pyrart1id ~loat.ing-Pofht Exceptions, Thrash •a.nd Di:ot­
J1;JlYf 2 pp. 

float finvaliderr a~dtJ:-anscendenta.i funcqons, 
lf ju1y~ ··• 5. PP • 

• 1J,iixcept.fori •• • ~an~l;i~4 ~ • SunOS .4 ~ 0 .• ~rid· Fo,rh~n 
'. fl?:~gh} .1_1-.,~u1y·! , : J pp~ • . __ 

9·.'3: UNPdtLI·sHED RESEARCH ANt/cLAss • 

pp. 
•' . . . . . ' 

9.3. 2 El:7ment~ry Functions from Kernels, 1985, ·, 5 JJP•:,. 

~l •... 9.3.3:. i~·,'soive·a Real c~bic:i\:q~~tioll, 1986, ·20 pp~ 

l i •. •·· • •. •· •• f ;!~t: Jti~ii:abi~ FlOaj:i~fipcinl; Enj,i rcnDlent, ~~~;~~i:J 
:l·.; 

9. 3. 5. }o'l3ing ·spar~~ ,'Linear: Systems .with 
Error; Arloli, Demmel, and t>µ:ff, February; 

. '-. . . 
. ' ~ - : - -_ - . . ' - - - -. . 

9.3.6.· Al'gori.thrns for Extended-Precision 
scendentar functions~ McD~nc1ld; 

• {}Ji.:/\ ':s•:~, cur.rent· publid~t'i6n 

10. ''s~l.1~:':'.-·. 
10.1. . . . . . ·- . 

. 10 .1.1. AKst~~ct. for 
. . . .. . . 

1 o. 2 / OVERHEAD .TRANSPARENdis. -

·_am:· 





f.'· .. 
1 . ., ., 

,', - ._._, . - . - ' -. - . 

Larry Breed's Exp.eriment:, · 25 July, 
: .'.' .. • .,·_" .· . .- .•.. , ·-. 

12.3. REPRINTSOF PUBUCATIONS 

. :f2.3;1. 'Micfo~~nalysis 6f:Jh~.-;TtJ~ri/;~ 
• '<abstract); Sanguirietti, .Jurie,, l: p .. 

• : ' ~· -~ • ', . ,< .. ,; •. : .. ' .•. ,·._ .-. ; '.: ... 

·) 2 -~ 4 ~ •.• ~i~cEtLA~Y • . . . . . . . . . . 

• •• ·••t 2'.~ il•. . tit~{:ria JJJc,uJJ~.Ynt'. o~Sdii~Hf f c;Ci>;.~ut~tfori 
with.'Automatic :Result _Verificat~o'n,\Kunsch, ·.i2 July;' 3 pp·~ 

:).'1.f\~2•.· ·~atfonally'bla~;d r~undi~g:6a:n 1:>e·.beneficia1,: 
Ma,tul,i and _Korne,ruP., .22 ,July,· 2 pp._;i' 

13. =set :13 

13 ~ 1. ERRATA • 

13~1.L. Mi5.sing page D·.18 from. Cdnt.iibud .. ons to aeroposed. 
standard, Coenen, 1984,,1 p. 

13.2. 

13; 2.1. 
:_pp. 

FORMAL LECTURE.NOTES 
' ... , 

Guest•Lectur/15 by Anderson,.;.:2l'June, Yang, 10 

·:13 ~ 2 .i:. Guest., Lecture, 18· by Moler. .30 June,. 
,·pp.· .•••. •••. > /,, >_<:> 

-13.J .. aviRHEAD T~N~PARENCIES•.• • ·;,, ... 

<,:13~3·~1; ':r:;. F. ioa~'ir1~;eJ1Jt ~rlt~Jiil:6 ~--Mo;M· ,Issu.~?; 
·::._·i::.:J~ly_·~··~: 25< pp~.,_ ···_;-: :·• ,.:·'..~: ... ·.;-• .. -•. :> 

\13\:4} UNPUBLISHED Ri~EARCH\~~D 81I~s :JiT~s. 
13·~.4 .1. Siiperlinear,:C()~Vi;g~n6e::or :~ -R~~~·s 
lfpp·. •.• : •• • , • ' .:<· > ' • > •. • , 

'13~4.2. To T.est••·•whether Blnciry Fl~~ti~g-J?oint 
Correct!}' Ra'urided~ )3 July/iS pp. • 

Multiplica;.;.· 

Rationally~ias~d 
••Ma~ula ··•arid. Koinerup, 

.13A.4. 

i • • ~ ' • j ;-~· . : • • • ;_. : ·_ 

Specificatfons f~'i•E~p~~entfati~ri, 27 July,. 

Jean-Michel Muller' s):~~rnpl;, /29 July, 1. p. 

us 



·: ~.'', , 

'27, · ].'~·: 04•f2~. 

l?rc;igram, Yuval, .26-

. . , . ' ' ,- , '• ':.; ' : - - • ~ 

.13.~S.1.<,Rati~nally Biased ·Arithme_t,ic::, .FE!rguse>l:l. 
,\~.a_s:, --~_PP• • :·: .. ; -:>. 

•• ·iJ.s_/:· Finit~ Pt~cisic,~;.Lexicogr.i~hic: Continued 
Number Systems, Kornerup ~nd Matula,. 8 PP~ 

.• •. '··.-··, 

'<)\:, l.)~5~3~/ :R~vi~w: df· Nume;1t~1~ Recfp@, Isa~c~~n/ 1 

:/13. 5 ~ 4 . Review· of ~umerJC~l Recip'=! s; Shampine,· 4 

"-. ··:,· -- .. - - , 

;; !J.6~1. ~h~ ~irii~upe~~-<:'mputer; V9llaro, 4:pp~ 

•• c?: 13.6 :: 2 .• itcy~~~' 5 : ·pi:r~:ci~d:c:~ala f 16w '~}chii:'~¢~-~re,' 
::21 • June·~_:. n. PP·• ... _.•: • 

13. 6.3 .•. Cydra .s Per formant:~ .Brfefs, Anderson,·, 21 
':,,pp.,·•·.' ;, ;': 

'/:;"..-': :··, :,_.;::-- _·:_·:·: ,-·._:::;·~.•.-•','./:,:_:,:-.\:-: .. ~ . .-::(:-:'._:(_.~ 

·ii.6~4.' ;fommeht~ cm,PropO~ed ANSIC Standatd '(Jan SE( 
, _with>X3JlL i:-espon!;es, Houcj}:l; 15 Aµgust, 39 pp'. 

'., 13. 6.5 .f:<Exc:e.rpt.s/froni Propo.~eci ANSI• :c Starid:ird 
:draft): aijd Rati.::ir;ta,le, 13, May, 44 pp'. 

13.6.6. CommeritS:on· Proposed ANSLC 
·<ci_rclft>/ ,¥,qugh;'·.29 •A~gust,. :t·S.pp_~ 

Set 14 

Mfs:~1ianeo~s· items distributed-
.:.,:}\::· 

· Contributions to a Pro ·osed 
Ji,ri1 .190_1.: 






