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NJ. Prentice-Hall)

Gill, PE., Murray, W., and Wright, M.H. 1991, Numerical Linear Algebra
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Wenext list thelarger collection of books, which, in our view, shouldbeincluded
in any serious research library on computing, numerical methods, or analysis.
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Index of Programs and Dependencies

The following table lists, in aphabetical order, al the routinesin Numerical
Recipes. When a routine requires subsidiary routines, either from this book or else
user-supplied, thefull dependency treeis shown: A routinecallsdirectly al routines
to which it is connected by a solid line in the column immediately to its right; it
calls indirectly the connected routines in al columns to its right. Typographical
conventions. Routinesfrom this book are in typewriter font (e.g., eulsum, ganmi n).
The smaller, danted font is used for the second and subsequent occurences of a
routine in a single dependency tree. (When you are getting routines from the
Numerical Recipes diskettes, or their archive files, you need only specify namesin
the larger, upright font.) User-supplied routines are indicated by the use of text
font and sguare brackets, e.g., [funcv]. Consult the text for individual specifications
of these routines. The right-hand side of the table lists section and page numbers
for each program.

addint — inter . .
p §19.6 (p. 871)
airy bessik e 86.7 (p. 244)
—E bessjy l beschb —— chebev
amebsa ranl . . . . §10.9 (p. 445)
amotsa [funk]
—E ranl
[funk]
amoeba —E amotry — [funk] §10.4 (p. 404)
[funk]
amotry — [funk] . . . . . . . . £104 (p.405)
amotsa—E [funk] ... ... . . . . . . 8109 (p.-446)
ranl
anneal —T—ran3 . §10.9 (p. 439)
—irbitl
— trncst
—metrop ——ran3
— trnspt
—revcst
‘—revers
anorm?2 C. ... ... ... . . . £196 (p.879
arcmak C. . ... ... .. . . . . 205 (p.90g
arcode — arcsum .. . . . . . . . . £205 (p.90g)
arcsum .. . ... .. . . . . . . . 205 (p.906)
avevar .o §14.2 (p. 611)
badluk julday 1.1 (p.14)
—E %lmoon
balanc §11.5 (p. 477)
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banbks

bandec

banmul

bcucof

bcuint — bcucof

beschb —— chebev

bessi —bessiO

bessiO

bessil

bessik —— beschb —— chebev

bessj bessjo
J_]:bess;1

bessjo

bessjl1

bessjy —— beschb —— chebev

bessk besskO —bessiO
_I:besskl———bessil

bessk0 —— bessiO

besskl — bessil

bess bessyl —bessjl
y__I:bessgo-———bess;O

bessy0 — bessjo

bessyl — bessjl

beta —— gammln .
betact
betai ammln
—E Eetacf
bico——factln —— gammln
bksub
bnldev ranl
_I:gammln
brent — [func]
broydn fmin .o
7 fdj a(j— [funcv]
qrdcmp
qrupdt ——rotate
rsolv
lnsrch — fmin— [funcv]

bsstep mmid — [derivg]
_I:pzextr

caldat

§2.4 (p. 46)
§2.4 (p. 45)
§2.4 (p. 44)
§3.6 (p. 119)
§3.6 (p. 120)
§6.7 (p. 239)
§6.6 (p. 233)
§6.6 (p. 230)
§6.6 (p. 231)
§6.7 (p. 241)
§6.5 (p. 228)

§6.5 (p. 225)
§6.5 (p. 226)
§6.7 (p. 236)
§6.6 (p. 232)

§6.6 (p. 231)
§6.6 (p. 232)
§6.5 (p. 227)

§6.5 (p. 226)
§6.5 (p. 227)
§6.1 (p. 209)
§6.4 (p. 221)
§6.4 (p. 220)

§6.1 (p. 208)
§17.3 (p. 761)
§7.3 (p. 285)

§10.2 (p. 397)
§9.7 (p. 383)

§16.4 (p. 722)

§1.1 (p.16)
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922 Index of Programs and Dependencies

chder

chebev

chebft — [func]
chebpc

chint

chixy

choldc

cholsl

chsone — gammq gse{;]_

gct

chstwo —— gammq —E gser_—L

gct

cisi

cntabl———gammq—I:gseiil

gct
cntab2

convlv twofft
—E realft l

copy

correl twofft
—E realft l

cosftl — realft — fourl

fourl

fourl

cosft2——realft — fourl
covsrt

crank

cyclic——tridag

daub4

dawson ..

dbrent —E [func]

[dfunc]
ddpoly
decchk .
df1dim — [dfunc]
dfourl

dfpmin [func]
—E [dfunc]
lnsrch — [func]

dfridr — [func]
dftcor

§5.9 (p. 189)
§5.8 (p. 187)
§5.8 (p. 186)
§5.10 (p. 191)
§5.9 (p. 189)
§15.3 (p. 663)
§2.9 (p.90)
§2.9 (p.90)
§14.3 (p. 615)

gammln

§14.3 (p. 616)

gammln

§6.9 (p. 251)
§14.4 (p. 625)

gammln

§14.4 (p. 629)
§13.1 (p. 536)

§19.6 (p. 873)
§13.2 (p. 539)

§12.3 (p. 512)
§12.3 (p. 514)
§15.4 (p. 669)
§14.6 (p. 636)
§2.7 (p. 68)
§13.10 (p. 588)
§6.10 (p. 253)
§10.3 (p. 400)

§5.3 (p. 168)

§20.3 (p. 895)

o §10.6 (p. 417)
DOUBLE PRECISION versionof fourl, q.V.
§10.7 (p. 421)

§5.7 (p. 182)
§13.9 (p. 580)
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dftint [func]
realft — fourl

§13.9 (p. 581)

polint

dftcor
difeq e §17.4 (p. 769)
dpythag . . . . . . . DOUBLE PRECISION versionof pythag, q.v.
drealft . . . . . . . DOUBLE PRECISION versionof realft, q.v.
dsprsax . . . . . . . DOUBLE PRECISION versionof sprsax, q.V.
dsprstx . . . . . . . DOUBLE PRECISION versionof sprstx, g.V.
dsvbksb . . . . . . . DOUBLE PRECISION versionof svbksb, g.V.
dsvdecmp . . . . . . . DOUBLE PRECISION versionof svdcmp, g.V.
eclass . §8.6 (p. 338)
eclazz — [equiV] §8.6 (p. 339)
ei §6.3 (p. 218)
eigsrt . §11.1 (p. 462)
elle rf 6.11 (p. 261
T i §6.11 (p. 261)
ellf —rf §6.11 (p. 260)

ellpi-—[:rf o
rj-—[:rc
rf
elmhes . .

erf — gammp —E gser_—L

gct gammln
erfc gammp gser .o
—[ gct ——L gammln

gammg gseii]_
ganmmi n

gcf
erfcc
eulsum
evlmem
expdev——ranl
expint
f1dim — [func]
factln— gammln
factrl — gammln

fasper avevar
—E spread

realft — fourl
fdjac — [funcv]
fgauss
fillo

§6.11 (p. 261)

§11.5 (p. 479)
§6.2 (p. 213)

§6.2 (p. 214)

§6.2 (p. 214)
§5.1 (p. 161)
§13.7 (p. 567)
§7.2 (p. 278)
§6.3 (p. 217)
§10.5 (p. 413)
§6.1 (p. 208)
§6.1 (p. 207)
§13.8 (p. 575)

§9.7 (p. 381)
§15.5 (p. 683)
§19.6 (p. 873)
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924 Index of Programs and Dependencies

fit — gammqg —E gser_—L

gct gammln
fitexy—Tt—avevar . . . . . .
— fit —— gammqg gser
—E gct ——L gammln
— chixy
—mnbrak
— brent
— ganmy gser
gcf l ganmi n
— zbrent — chi xy
fixrts —— zroots —— laguer
fleg
flmoon
fmin — [funcv]
fourl
fourew
fourfs — fourew
fourn
fpoly
fred2 gauleg
[ak]
[d]
ludcmp
lubksb

fredex quadmx — wwghts —— kermom
—E ludcmp
lubksb

fredin [&K]
L [a]

frenel

frprmn [func]

[dfunc]
linmin mnbrak
—E brent ——L f1dim — [func]
ftest-—[:avevar o
betai gammln
_I:betacf
gamdev — ranl
gammln
gammp gser .
gcf-:]-gammln

§15.2 (p. 659)

§15.3 (p. 662)

§13.6 (p. 562)
§15.4 (p. 674)

§1.0  (p.1)

§9.7 (p. 381)
§12.2 (p. 501)
§12.6 (p. 528)
§12.6 (p. 525)
§12.4 (p. 518)
§15.4 (p. 674)
§18.1 (p. 784)

§18.3 (p. 793)

§18.1 (p. 784)

§6.9 (p. 249)
§10.6 (p. 416)

§14.2 (p. 613)

§7.3 (p. 283)
§6.1 (p. 207)
§6.2 (p. 211)
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Index of Programs and Dependencies 925

gammq gse{:]_

gammln

gct
gasdev —ranl .
aucof tqli — pytha

© __[:eggsrt o ©
gauher

gaujac —— gammln
gaulag —— gammln

gauleg

gauss]j

gcf — gammln
golden — [func]
gser —— gammln .
hpsel — sort
hpsort

hqr

hufapp

hufdec

hufenc .o
hufmak —— hufapp
hunt

hypdrv

hypgeo-—[:hypser

odeint-—[:bsstep-—[:mmid

pzextr
hypdrv

hypser

icrc —icrcl
icrcl

igray

iindexx

indexx

interp

irbit1

irbit2

jacobi

jacobn

julday .
kendll —erfcc
kendl2 —erfcc

kermom

§6.2 (p. 211)

§7.2 (p. 280)
§4.5 (p. 151)

§4.5 (p. 147)
§4.5 (p. 148)
§4.5 (p. 146)
§4.5 (p. 145)
§2.1 (p.30)
§6.2 (p. 212)
§10.1 (p. 394)
§6.2 (p. 212)
§8.5 (p. 336)
§8.3 (p. 329)
§11.6 (p. 484)
§20.4 (p. 899)
§20.4 (p. 900)
§20.4 (p. 900)
§20.4 (p. 898)
§3.4 (p. 112)
§6.12 (p. 265)
§6.12 (p. 264)

§6.12 (p. 264)
§20.3 (p. 893)
§20.3 (p. 892)
§20.2 (p. 888)
INTEGER version of indexx, q.v.
§8.4 (p. 330)
§19.6 (p. 871)
§7.4 (p. 288)
§7.4 (p. 290)
§11.1 (p. 460)
§16.6 (p. 734)
§1.1 (p.13)
§14.6 (p. 638)
§14.6 (p. 639)
§18.3 (p. 792)
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926 Index of Programs and Dependencies

ks2dls —— quadct

— quadvl
——pearsn-———betai-—[:gammln

betact
— probks

ks2d2s —— quadct e
— pearsn——betai gammln
_I:betacf

— probks

ksone sort
—E [func]

probks

kstwo-—[:sort

probks
laguer

1fit [funcs]
—E gauss]j

covsrt

linbcg atimes
—E snrm

asolve

linmin mnbrak e
—E brent ——L f1dim — [func]
lnsrch — [func]

locate
lop
lubksb
ludcmp
machar
maloc
matadd
matsub
medfit — rofunc — select
memcof
metrop — ran3
mgfas ——maloc
—rstrct
—slvsm2—£ill0
— interp
— copy
—relax2
— lop
—matsub

§14.7 (p. 642)

§14.7 (p. 643)

§14.3 (p. 619)

§14.3 (p. 619)

§9.5 (p. 366)
§15.4 (p. 668)

§2.7 (p.79)

§10.5 (p. 412)

§9.7 (p. 378)
§3.4 (p. 111)
§19.6 (p. 879)
§2.3 (p.39)
§2.3 (p.38)
§20.1 (p. 884)
§19.6 (p. 873)
§19.6 (p. 879)
§19.6 (p. 879)
§15.7 (p. 699)
§13.6 (p. 561)
§10.9 (p. 443)
§19.6 (p. 877)
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— anorm2

—matadd

mglin ——maloc

—rstrct
—slvsml — £ill0
— interp

— copy

—relax

—resid

—fillo

'—addint —interp
midinf — [func]
midpnt — [func]

miser ranpt —ranl
—E [func]

mmid — [derivg]
mnbrak — [func]

mnewt [usrfun]
—E ludcmp
lubksb

moment

mp2dfr —— mpops e

mpdiv mpinv-—[:mpmul-———drealft-———dfourl
mpops
npnul ——dreal ft —— dfour 1
npops
mpinv-—[:mpmul-——-drealft-——-dfourl
mpops
mpmul —— drealft ——dfourl
mpops
mppi mpsqrt-—[:mpmul-———drealft-———dfourl
mpops
npops
npnul ——dreal ft —— dfour 1
mpinv —— npnmul ——dreal ft —— dfourl

mp2dfr — npops
mprove — lubksb

mpsqrt-—[:mpmul-———drealft-———dfourl

mpops

mrqcof — [funcs] .o

mrqmin mrqcof — [funcg] .
—E gauss]j

covsrt

§19.6 (p. 869)

§4.4 (p. 138)
§4.4 (p. 136)
§7.8 (p. 316)

§16.3 (p. 717)
§10.1 (p. 393)
§9.6 (p. 374)

§14.1 (p. 607)
§20.6 (p. 913)
§20.6 (p. 911)

§20.6 (p. 911)

§20.6 (p. 910)
§20.6 (p. 907)
§20.6 (p. 913)

§2.5 (p.48)
§20.6 (p. 912)

§15.5 (p. 681)
§15.5 (p. 680)
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928 Index of Programs and Dependencies

newt fmin L.
fdj a(j— [funcv]

ludcmp
lubksb
lnsrch — fni n— [funcv]

odeint —E [derivs] .
rkqs —E [derivs]

rkck — [derivg]

orthog

pade ludcmp .
—E lubksb
mprove —— | ubksb

pccheb
pcshft

earsn—— betai ammln
? —E Eetacf
period — avevar
piksr2
piksrt
pinvs
plgndr

oidev ranl
? __[:gammln
polcoe

polcof — polint
poldiv
polin2 — polint
polint e
powell—T::ﬁund e
linmin —Emnbrak_—L .
brent f1dim — [func]
predic .
probks
psdes
pwt
pwtset
pythag
pzextr .
ggaus — [func]
qrdcmp

§9.7 (p. 379)

§16.2 (p. 714)

§4.5 (p. 153)
§5.12 (p. 196)

§5.11 (p. 193)
§5.10 (p. 192)
§14.5 (p. 632)

§13.8 (p. 572)
§8.1 (p. 322)
§8.1 (p. 321)

§17.3 (p. 762)
§6.8 (p. 247)
§7.3 (p. 284)

§3.5 (p. 114)
§3.5 (p. 115)
§5.3 (p. 169)
§3.6 (p. 118)
§3.1 (p. 103)
§10.5 (p. 411)

§13.6 (p. 562)
§14.3 (p. 620)
§7.5 (p. 293)
§13.10 (p. 589)
§13.10 (p. 589)
§2.6 (p.62)
§16.4 (p. 724)
§4.5 (p. 141)
§2.10 (p.92)
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qromb-—[:trapzd———-ﬁund
polint

qromo-—[:midpnt———-ﬁund
polint

qroot —— poldiv

qrsolv ——rsolv

qrupdt — rotate

gsimp — trapzd — [func]

gtrap — trapzd — [func]

quad3d — qgaus [func]

[yl]
[y2]
[z1]
[22]

quadct

quadmx —— wwghts —— kermom

quadvl

ranO

ranl

ran2

ran3

ran4 — psdes

rank

ranpt —ranl

ratint

ratlsq [fnp . . . . .
dsvdcmp —— dpytha,
dsvbksb
ratval

ratval
rc

rd
realft — fourl
rebin
red
relax
relax?2
resid
revcst
revers
rf

§4.3 (p. 134)
§4.4 (p. 137)

§9.5 (p. 371)
§2.10 (p. 93)
§2.10 (p. 94)

§4.2 (p. 133)

§4.2 (p. 131)

§4.6 (p. 157)

§14.7 (p. 642)
§18.3 (p. 793)
§14.7 (p. 643)
§7.1 (p. 270)
§7.1 (p. 271)
§7.1 (p. 272)
§7.1 (p. 273)
§7.5 (p. 294)
§8.4 (p. 333)
§7.8 (p. 318)
§3.2 (p. 106)
§5.13 (p. 200)

§5.3 (p. 170)
§6.11 (p. 259)
§6.11 (p. 257)
§12.3 (p. 507)

§7.8 (p. 314)
§17.3 (p. 763)
§19.6 (p. 872)
§19.6 (p. 878)
§19.6 (p. 872)
§10.9 (p. 441)
§10.9 (p. 442)
§6.11 (p. 257)
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r rc

J__[:rf
rk4d — [derivg]
rkck — [derivg]
rkdumb derivsg .

—E £k4 —] [derivs]

rkqs — rkck — [derivg]
r1ft3——fourn .

rofunc — select

rotate

rsolv

rstrct

rtbis — [func]

rtflsp — [func]

rtnewt — [funcd]

rtsafe — [funcd]

rtsec — [func]

rzextr

savgol ludcm
¥ _I:lubksg

scrsho — [func]

select

selip ——shell .

rkqs —— rkck — [derivg|

sfroid lgndr . . .
_[:zofvde difeq
pinvs
red
bksub
shell .o
shoot [load] .o
odeint —E [derivs]
[score]

shootf [loadl]

odeint [derivs]
—E rkqs —— rkck — [derivg|

[score]
[load2]

simpl
simp2
simp3

§6.11 (p. 258)

§16.1 (p. 706)
§16.2 (p. 713)
§16.1 (p. 707)

§16.2 (p. 712)
§12.5 (p. 522)
§15.7 (p. 700)
§2.10 (p. 95)
§2.10 (p.93)
§19.6 (p. 870)
§9.1 (p. 347)
§9.2 (p. 349)
§9.4 (p. 358)
§9.4 (p. 359)
§9.2 (p. 350)
§16.4 (p. 725)
§14.8 (p. 646)

§9.0 (p. 342)
§8.5 (p. 334)
§8.5 (p. 335)
§17.4 (p. 768)

§8.1 (p. 323)
§17.1 (p. 750)

§17.2 (p. 752)

§10.8 (p. 434)
§10.8 (p. 434)
§10.8 (p. 435)
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simplx simpl
—E simp2

simp3
simpr ludcmp
—E lubksb
[derivs]

sinft — realft — fourl

slvsm2 — £i110
slvsml — £i110
sncndn

snrm

sobseq

solvde difeq

pinvs
red
bksub
sor
sort
sort?2
sort3 — indexx
spctrm— fourl
spear sort2
crank
erfcc
betai ammln
_I:g

betacft
sphbes —— bessjy —— beschb —— chebev
sphfpt — newt —— fdjac — shootf (Q.V.)

——lnsrch—w
— fmin —'shoot f (Q.V.)
— ludcmp
— lubksb

sphoot — newt —— fdjac — shoot (Q.V)
——lnsrch—w
— fmin —'shoot (Q.V.)
— ludcmp
— lubksb

splie2 ——spline

splin2 splint

_I:spline
spline
splint

spread

§10.8 (p. 432)

§16.6 (p. 736)

§12.3 (p. 511)
§19.6 (p. 878)
§19.6 (p. 872)
§6.11 (p. 262)

§2.7 (p.81)

§7.7 (p. 302)
§17.3 (p. 760)

§19.5 (p. 860)
§8.2 (p. 324)
§8.2 (p. 326)
§8.4 (p. 332)

§13.4 (p. 550)

§14.6 (p. 635)

§6.7 (p. 245)
§17.4 (p. 772)

§17.4 (p. 771)

§3.6 (p. 121)
§3.6 (p. 121)

§3.3 (p. 109)
§3.3 (p. 110)
§13.8 (p. 576)
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932 Index of Programs and Dependencies

sprsax
sprsin
sprspm
sprstm
sprstp——iindexx .
sprstx
stifbs jacobn
simpr ludcmp
—E lubksb
[derivs]
pzextr
stiff jacobn
ludcmp
lubksb
[derivs]
stoerm — [derivs]
svbksb

svdcmp — pythag

svdfit [funcgl . . . .
—E svdcmp —— pythag

svbksb
svdvar
toeplz
tptest-—[:avevar
betal-—[:gammln
betact
tqli —pythag .
trapzd — [func]
tred2
tridag
trncst
trnspt
ttest avevar .
_I:betal ammln
&
betact
tutest avevar
_I:betal—I:gammln
betact
twofft — fourl
vander

§2.7 (p.72)
§2.7 (p.72)
§2.7 (p.75)
§2.7 (p.76)
§2.7 (p.73)
§2.7 (p.73)

§16.6 (p. 737)

§16.6 (p. 732)

§16.5 (p. 726)
§2.6 (p.56)
§2.6 (p.59)

§15.4 (p. 672)

§15.4 (p. 673)
§2.8 (p.88)
§14.2 (p. 612)

§11.3 (p. 473)

§4.2 (p. 131)
§11.2 (p. 467)

§2.4 (p.43)
§10.9 (p. 442)
§10.9 (p. 442)
§14.2 (p. 610)

§14.2 (p. 611)

§12.3 (p. 505)
§2.8 (p.84)
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