NAG Library, Mark 27
NLLUX27DCL - Licence Managed
Linux, 32-bit, Intel C/C++ or Intel Fortran
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A1—H—/—kI& NAG Library, Mark 27 - NLLUX27DCL (S 4 T35 1)) O ZHARZE
(DO hHK) EHRELFET.

ARi1—H—/ — KFIZIE, NAG Library Manual, Mark 27 (SA475)<=a7I) IZIEE
FAHEVRRBOBEHRNAESETATVET. S4TSYIYZa7NIz T2—H—/— S
Bl BELEMTWRBEX, K1—HF—/ —FrETSEFESL.

SATSIVIL—FUDOTHAICELTIE, S4753)3=a7)L (5. F¥a A2 k]
SH) OLUTORXa1 AL FEEFEALESL.

(a) How to Use the NAG Library
(b) Chapter Introduction
(¢) Routine Document

. BEMNTEER

AKSATS)OMERBOCHAAEICODLWTORFDIFRIEZ, LTOHOT IR—C%F
CHEER RN
https://www. nag. co. uk/doc/inun/nl127/luxdc!/supplementary. html
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3. —HRiEER

AH R TIE, Intel ® Math Kernel Library for Linux (MKL) A%#24#9 % BLAS.~LAPACK
W—FUEMBTEIRET Y9 54T5Y) libnagmkl.a $LUVEEFESA1TF )
libnag_mkl.so &, NAG A4Z2#E9 % BLAS/LAPACK JL—F U 2 FIRTBRE2 T4 9954
T35 1) libnag_nag. a ELUHES A TS5 libnag_nag. so BNZEShET. X517
1)1%, MKL version 2019.0.3 ZAHWNTTA RSN TULVET. MKL version 2019.0. 3 (A&
HaD—8E LTRHESAET. KL OFFMHICOEFELTE, Intel OOz THA K
https://software. intel.com/intel-mkl ZZSB I, N TA—T2RO0OEMSIFE,
VKL ZFIRT B/8\—2 3 VD NAG 54 7S5 ) libnag_mkl.a E7=1& libnag_mkl.so @ ZF
RE#ELET.

AERZIENAGAD SA4TS)EEAFEA.

NAGSATSVIEAEYY—IDRBELGVKSICHRIFSNATUVET. AT OERKIENAG
SATSUBHICE-TH, HLLIE, CIIL—FricxLTlE, 1—H—5A% NAG_FREE()
EFREUHTIEICK2TITORET. LHALEAS, NAGS A TS5 UAKREL TULSihD
SATSY) (AUIMSDIVEALSATSNVGRE) RAEY )=V ERBIIT ML
NEEA. ZDEH, NS4 TSVEVHILTVWSTATSALIZRHLTRILGADAE
) FL—RY—ILEFESEIZ, BEICKO>TIEATRY =D BESINENE LAE
A V—UFTB3ATVDEBRXTTIT—2aVICk>TERRBDEBHONFETH, NAGS
A 7Z) DU LEHICHSE L THRERGZCIBMNT 53D TEHY FEA

NAGSA TS N)ERILFRLY F7 T r—2 a0 CHIRAT D560 MIE, 514735
T =a7JL® “CL Interface Multithreading” FE#=I& “FL Interface Multithreading”
FEaAUrEITSBLZED. RERTRHEEIND Intel KL 54 TS5V ETILFR
Ly F7TUr—2a v THRATH5E0FHMIE UTO Intel OOz THA +&ED
SHEfZEL.

https://software. intel. com/en-us/articles/intel-math-kernel-library—intel-mk|-

using—intel-mkl-with-threaded-applications

ABERTRBINTWESA TSV EHEIEESATWERA. =L, KL TS UL
OpenMP THiFEINTWET. ALy FREOREICODEELTIE 31,1 FRTHRL
v FRDERE] 2ZSBEZELN.


https://software.intel.com/intel-mkl
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Fr=, MKLIZIE, EHMAFEEyY FEEOBIRME (Bit-wise Reproducibility (BWR)) # 7
avhByVFEST. 11— —a—FHA—EDOEH

( https://software. intel. com/en-us/mk|-1inux—-developer—guide-reproducibility-c
onditions SHR)
Ziamt-LTlvniE, IREEHMKLCBIR 25%E TS5 &Ik Y BIRAEMICHY F9. ##
MIEMKL O RFFa AL rETSREZELD. 2L, E2<ONGL—FUEINODE
BEB-LTOWERA. #-T, KL ZFIATENN—C3DONGCSA TS DEIL—F
VIZHLT, BLGS5CPUT7—FTUFvITEY MKL_CBWR [C& % BIR ZREET S &IET
EFFEHA. BIRICEAT &Y —EMGHERIE S4T35)I=27/)LD “How to Use the
NAG Library” F¥a A > b®d 8.1 Bit-wise Reproducibility BWR)] &S
L.

ABEAE, MKL 10.3 &Y EHLWAN—=2a3 00 WKL & IFEBREAHY FEA.


https://software.intel.com/en-us/mkl-linux-developer-guide-reproducibility-conditions
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31 SA4TSVDY VI iE

At arTlE, REGEA [INSTALLDIR] (24 VR F—ILEN TS Z ENHIHRE X
UET. TI4JL D [INSTALL_DIR] (& $HOME/NAG/nllux27dcl &% YET. Ft=, 4
VR h—)UBFIZ [INSTALL_DIR] %3 EE T AL TEEY.

NAG 54 TSI, NAG C 54 TS 1 & NAG Fortran 54 75 1) (Fortran 547514
VRIDI—ADCITYN—%EL) DEAZEATUVEYT. -, AERICTEFN LKA
BS5ATSYOHUNE LEXIET S-0DRY ) T b nagvars. sh & & U nagvars. csh A
REEINFET. ThoDRY )T RE NGIL—FUERUHT T IV r—>avmnay
NI - DEHDNGCEFEDREERZEZRELET. £, NNCOEFTTAT I L
ETATZUNAUINAIL - Y2y - BTHICROND K52, 1ZEDRBELEH PATH &
LD_LIBRARY_PATH £EZE L 9.

nagvars A9 ) 7 FOFEREFIUTOLSIZHY ET.

. [INSTALL_DIR]/scripts/nagvars. sh [-help] [-unset] [-quiet] \
{int32} {vendor, nag} {static, dynamic}

F1=13,

source [INSTALL_DIR]/scripts/nagvars.csh [-help] [-unset] [—quiet] \
{int32} {vendor, nag} {static, dynamic}

T,

® nagvars. sh (X, Bourne, Bash £/=IXRFD > )L GE : Ubuntu %4 ED—ERD Debian
RO Linux T4 X MY Ea—2 3 > THAREEL Dash TIE% ) THEATLILEMN
HYZEY. Ft=, nagvars.cshlE, Csh, Tesh T-IFRAFDL T IILTHEAT IHEN
HYET.
{int32} 1%, NAGIL—F U DEHROSIHMEERDT I+ b A XEHBELET.

® {vendor, nag} (¥, ABERTRHEINSE KL S TSVIZIKFETS NG ST
ERTHM (XT3 vendor), HLLIE MKLSA4TSVITEKFELALNAG S
ATSVEFERTENFToavna €BELET. NT+—I 2V ROEI LI,
AT 3 vendor EHRELET.

® (static, dynamic} &, NAG 54 T35 1) DEMI/N—2 3 D LB (F) N—2a Y
DELLIZY T ENEEELET.



T2+ MEFERESNTWEW S, 3204 T3 veTEEETIVLELNHY F
Y. EDIEFTHEELTERVEEA.

EETHEETEAA T avEUTOELEY TY.

-help &, RO ) FRIZDONTHERZEZRRLET.

-unset (&, NAG EEDIRELHMZHIBRL, #FEDIRITZES PATH & LD_LIBRARY_PATH
NoARHRICEHT H2LTOSHEEZHIBKRLET.

-quiet [, FEHOADOHAZIMELFT.

LIRIZ, Bash T® nagvars A4 ) T hmavy FHlZRLET.

source [INSTALL_DIR]/scripts/nagvars.sh int32 vendor dynamic

NAG BB DIREEKIILUTDELS Y TY.

NAGLIB_CC - NAG 54 TS UDERKICERSAIzCavn(4 5

NAGLIB_CXX - NAG 54 75 1) DIERIZER SN C+ a2/R(4 5

NAGLIB_F77 - NAG 54 75 ') DIERIZER Stz Fortrana2/4 5
NAGLIB_CFLAGS - HEFIFHREINDCaA1S5F T3y

NAGLIB_CXXFLAGS - EF (IR INE C+ a4 54T 3>
NAGLIB_FFLAGS - EF ISR SN D Fortrana 1S4 T3 >
NAGLIB_INCLUDE - NAG CAv A —FH LU Fortran EDa—)L T 7 A ILAD/NR
NAGLIB_CLINK - NAG (B &, T3> TR S —DBLAS & LAPACK) JL—F > ®D
) DIZERSA TS, Cavng SERAR

NAGLIB_CXXLINK - NAG (B KU, # T 3 > TARUH—® BLAS & LAPACK) JL—F >
DY IITRBERSA TS, G+ a2\ A SERAR

NAGLIB_CXXLINK - NAG (B &V, # T 3 > TRUA—® BLAS & LAPACK) JL—F >
DY YITHERSA4 TS, Fortran 3 2/34 S {ERAR



NAGSATSUELY WMEICIHELT) RERZTREIND KL 14 TS EFET 515
BlE, UTDESCanAIL- )2 FToTL SN,

cogs5 L

${NAGLIB_CC} ${NAGLIB _CFLAGS} ${NAGLIB_INCLUDE} program.c ${NAGLIB_CLINK}

C++ 7O4v s L :

${NAGLIB_CXX} ${NAGLIB_CXXFLAGS} ${NAGLIB_INCLUDE} program.cpp ${NAGLIB CXXLINK}
Fortran 7045 L -

${NAGLIB_F77} ${NAGLIB_FFLAGS} ${NAGLIB_INCLUDE} program. f90 ${NAGLIB FLINK}
BEIZEK-STIE BIAIE KYHFLWAA—23o0aVnNA/SEFERTBIEBERE), #
DD/ISRE BIZIE, I2INASDS VB4 LF54T5)D/NAX%) LD_LIBRARY_PATH
[ZERETHIBHELNHIME LIALFEEA.

B2 045 F LKIFELGBN—CarD Intel v/ SEFERALTWAESIE
[INSTALL_DIR]/rtl/lib/ia32 T4 Lo kY IZIBE SN D Intel 241 S5D528 4 L
SATSVE)VHTERENHYET. ZDGEE

[INSTALL_DIR1/rtl1/lib/ia32

% LD_LIBRARY_PATH IZ:EM L T FZ &L,



3.1.1. AT HALY FROERE

MKL (& OpenMP ZRWLTHIHES N TUNET. RITHICHERATIAL Y FRERREEH
OMP_NUM_THREADS [Z§%E L TL 7= &L

CoIILDBE :
setenv OMP_NUM_THREADS N

Bourne < T ILMDIBEE :
OMP_NUM_THREADS=N
export OMP_NUM_THREADS

NIZSHADR Ly FHTY. IREZEH OMP_NUM_THREADS (£7 05 5 LOETEICHERE
TEHEIEMNTEET.

MKL DU DDDIL—F D (FEB L ANILD OpenMP HiFIIBEZHLFEST. hioDIL—F
DNEA——=T7 T r— 320 OpenlP A5 BB SHEUE T L TEET. T
AL LTl OpenMP xR R i 5 MIBIZEIZH > THY, RLMIQAFIEEZ(FAN X
Ly FTEITSNET. ABLARLIETI T4 125569, 1 ALY FTEITSINET.
OpenMP ¥R1ZEZE#1 OMP_NESTED DfEZHER - FRET S &ITK Y, OpenMP X b iffi 5 A28
DEHN BHOWHER - REEFTIEMNTEFET. OpenWP R FAFILEAFRIZA -
TWBIHE, LRELANILOEZER LY FOZMFIEZBICNBEDOR L Y RABER SN S8,
BRI, 2 DDLANILOD OpenP W FILEAHBHI5E, 5N * NAL Y FIZHY FET.
PR NIEFREBTIE, BLUANLTRERZR LY F#i%E, REEZEE OMP_NUM_THREADS (27
URRYY THEET S ENTEFET

CozILDGE
setenv OMP_NUM_THREADS N, P

Bourne 'z ILDIBE :
OMP_NUM_THREADS=N, P
export OMP_NUM_THREADS

COFREFITIE B 1 LRNLOAEFIRECH LT NEDORL Y FAEREh, RELA
IWDAEFINEZ L TPEDAL Y FNERENET.



TE  IRIEEH OMP_NUM_THREADS AERTE SN TUWVEWMES, T4/ MBI /M5
8B FRUVI—FA4TSVEIZRGYFET. BEE 1 LIFPRTLTERATREL
BRRATHICELLGYES. HITEETHE PXATLEMOI—F—EHALTWS
BE®, BAOT7 TV r—2a VATERBLARILOLSINEZET L T SIEEICHE
ETRAHAREMNHYET. > T, OMP_NUM_THREADS [ZBAREIICERE T A &L HEIDHL
9.

— R, HREINDAL Y FORKHE, CHAOHEFAT)CATLOYEITH
TY. 2L, BRED Intel TAEYHIENAN—AL YT a4 2T ERENZHEEEY
R—FLTWLET. COHEX1 DOMEIT7HRERFIC2DODRALY FEYR—FT S
CEERBEICLET 0T, ARL—T A VI VRATALICRE2DODO®EIT EL TR
BENFET) . COBESFEMNEIMNE, FERATEHT7ILTY XLPEEDY 1 XK
BFLET. #-T, BEOT7 TV T—2aVITES>TIORENERENE S ME, BN
DHEBATEZHATIEEEERALGWNEETRYFI—IVZRYEIT S L2658
HLFEY. L FRAITSHAL Y F#%E OMP_NUM_THREADS IZERE T 47T TRHEICE
RTEET. NMN—RLyT14 VI DRLLGEMLEIL, BE, EFFRICSZXTLOBIOS
BETITOENTEFT.

ABRTRHBEEINS Intel KL 54 TS 1JI(ZI1E (OMP_NUM_THREADS LI4+I124) MKL DR
Ly FEL YN KHIETE5-ODEDLDREZHIAHYET. ChoDREZHOD
BHMICOZTELTE, UTO Intel HOY 2 THA FETSEIFZILN.
https://software. intel. com/en-us/articles/intel-math-kernel-|ibrary—intel-mk|-
intel-mk|-100-threading

ZLONAGIL—F UIEMKL L—F U #FALTOET. #-oT, WKL REZHILMEEMIC
NAG S TS DEMEICHLEEZEZAFTT. EARMICZIE, WKLIREZEHOT 74/ MEE
MNAG SA4TSVIZITELTVWET. #-oT, Thiod KL REEHZHARMIZEEL
B EZHEOHLET.



https://software.intel.com/en-us/articles/intel-math-kernel-library-intel-mkl-intel-mkl-100-threading
https://software.intel.com/en-us/articles/intel-math-kernel-library-intel-mkl-intel-mkl-100-threading

3.2. Fortran/ >»4—2x—X7JOvYH

NAGSATS)DAE—Tx—RTAY Y BIATKRES)IENAG 51 TS 1) D Fortran
IW—FUDRESIMETEE LET. Fortran 705 S LASNAG S 4 TS5 ZFEUHTE
[CHRTRELVSHEDLDTIEHY FTEAD, FOFANERERINFET (2L, K
NI TRU SN D Example ZFIBRTHRICEDTHBHETT). ChERAWVWSZIETNAGS
ATSYIL—FUNRELLFUEINTNEINESIADFTvY % Fortran a4 5
[CEEDIENTEET. ERMICE IS SHAUTOF v I ET5LEmEEE L
EXR

(@ YIIL—FUoHFUELOEEH
b) EHEEDNER

(c) BlEDHE

(d) 5l1#DE

NAG SATSUDAUR—Tz—RTAY I IT7AINEF ¥ TE—EBODE 2 —ILEL
TIRBEINFETA, ChoFFELEHT—DICLEEDS2—IILAEEINET.

nag_|library

N5DED1—)LIE, Intel Fortrana /A SREICaAVARAIILEINFE=BK (x.mod 7
7A4I) TEREMEIhFEIT. a2/ LB -["pathname” T a3 v #RAWNT, P2
— LI FAILDBEIMTVSET 1LY FIDIRR,
[INSTALL_DIR]/ilp32/nag_interface_blocks
 WELREBEH YA XIZIELT) BELTL S

REESNDIED2—IWLT7A4IL (mod T7A)L) &, 4 X =)L/ —FD 2.2, A%
IRIZE) (2% 5 Fortran aAVNRA S ZEZRAVWTERSIATWEYT. EVa—ILT7A L&D
VI SIRFED T 7AILTHAT=H, CHADI /NS S EOMICEBRENLMGEL,
CHRADIVNRASTED2—ILIFAILNEERT IRLENHYFET. (BEOTOY
TFLTAVE—DJz—RTAY I ZZHAICLELLGZLOTHNIE, ZORYTEHY F
HA. fzf2L, Example AT S LIFA 23—z —RTAY Y ZHALETDOT

Example 70455 L%E CHIBIZHSBEIEHETT.)



IBtENB5R4 1) 7k nag_recompile mods ZAWLNT, ELa—ILT77A4ILDE Y FEiE
FDT4 LY Y (FlzIE, nag interface blocks alt) IZERT A EMTEET.

[INSTALL_DIR]/scripts/nag_recompile_mods {int32} nag interface_blocks alt

CDRY ) T rEPATH IBRIBERICERE S Nf- Intel Fortran a2/ A S&ERALET.
[INSTALL_DIR]/scripts/nag_recompile_mods %3479 H7i1lZ, ZHIFED Intel Fortran
AVUNASOBRREBEERV )T REEFTLTELCERDLTY

FHLOWED2—ILI7AILDEY bETITAILEDEY FELTHEAT HICE, UTO
<2 KT ( [INSTALL DIR] Z@EULGRERDT 4 LY FUNRRICEEH®ZT), TI4
LDty FEZEELET.

mv [INSTALL DIRI/ilp32/nag_interface_blocks \
[INSTALL_DIR]/ip32/nag_interface_blocks original

mv [INSTALL DIR]/ilp32/nag_interface _blocks_alt \
[INSTALL_DIR]/ilp32/nag_interface_blocks

INT, FLLaAVNRAILENTE=EDa— LI 7AILEBREDHETHERATZSLSI1C
HYFET.

10



3.3. Example 74 S L

RtEh 2 Example #ER(F, 1 VR =)L/ — D 12.2. BARERE] [CERHEIATLS
BETERSNATLET. Example 705 S LORTHEILX, ELSBRET WAL B
BBCEXFortrana /45, BHBaAINL55 0314 L54T5Y), B3 BLAS
FIIELAPACK L—F U745 L) TETFELGDGENHYET. TOLSEEVIBEELE
BERRLLTIE BEERI ML (RA5— (B DIGFE -1) EDEL), REEREKAOH
HETE, HE (ZOMIIUBELRILL GLVNSWE) BEAHITONET.

B#t I N 5 Example $ER(E, X2 T4 995475 libnag_mkl.a (MKL 24t BLAS.”
LAPACK JL—F > % ER) ZRWVTEH L=t D TY. NAGIZHE®D BLAS~LAPACK JL—F >
ERALEGEIX #BENMENMNBELBINILLIAEEA

Example 7AT S LIRS A TS VA EET 2HERBICELIRETREBEEINWET. £
D=8, SA4TS)I_aTFILIZEHE SN TS Example OS5 LIZLERT, FORA
BOETELRDIGENHY ET.

A9 1) 7k nag_example ZFW\T Example 7045 S5 LAZHEICHAITEENTEET.
CDAHD 1) T L, [INSTALL DIR]/scripts T4 L4 FYIZIRtEhET.

ZDRY T HE, Example TATSLDY—RT 74 WEIZIELT, T—2 774
W, 7T 3T 7A4LEDM) ZALUETaALY FYIZOAE—-LT, av/iRAL -
)y - RITEITVWET. T4 FTIE, nag_example &, RE2F 1 v o mMD MKL [
KELGEWSATSY libnagnag.az )V LEST. ChoDT 74 MEIFZEN T,
-shared, -vendor #7723V TEERETHIENTEET (ThITKY, U9 TBH554
IJSYDEEERINTHIENTEEY). ~quiet AT avEEETSE, av U kRE
AV MOBEAEDOENZR/MRICLET. UTOaT Y T, FAFAEGF T arD
JRMERBIEMNTEET.

nag_example —help
nag_example X2 1) F &, 13.1. S4T30V DV Y AHE] THEA LIz nagvars X9 1)
TrEHFMALFETH, BUHLYIILDREFZZEELLHNWI EITEELTLEEL

CHEONG A TSUIL—FUoDEFNERY )T EDSIHIZIEE L TL XL
Iz I1E, NAG C JL—F > elducc DIBE,

11



nag_example eO4ducc

ZDOBFITIE, ebducce.c (Y—RT7AI), elducce.d (T—42 T 74 JL), elducce. opt
(FT2avI740L) ZALUETa4LY MYICOE—LT, aViAIL- )Y -

==

EITEITLY, elducce.r JERT7AMI) ZERLET.
FE#kIZ, NAG Fortran JL—F > eldnrf DIZH,

nag_example e04nrf

ZDHITIE, eddnrfe. f90 (V—RX T 74 JL), eldnrfe.d (T—2 774 JL), eldnrfe. opt
(FT2arI740L) ALY T4 LY MYIZOE—LT, 2/ IL- )Y -
ETEITL, eldnrfe.r (BRI 7AI)L) ZERLET.

12



34 AUTFUVALANL

FATSVDAVTFUORLULRNLIE, T4T5YIL—F > al0aaf Fi=l& a00aac @
Example TR S LEAVINAIL-) VY -ETTEHIELICKYERTHIENTEET.
CDF, R41) T bk nag_example Z51%k a00aaf F£7=(1% a00aac & HIZHLVWIEK, Example
TATSLOIAVIRAI - YY) - ETEBHITITS>2EMNTEEY (13.3. Example 7
A4 S5L] 38). 5475 I)L—F > al0aaf £1=I% a00aac &, 5S4 TS5 DFHHM (4
A ML, BFa—F, FRINDIIVANISIELTEE, Mark2E) 2HALFET.

3.5, CTF—4H®

AHETIE NAG CT—HRE®D Integer & Pointer IZFULTD LS ICEEINTULVETS.

NAG & (o] AL X ()
Integer int 4
Pointer void * 4

sizeof (Integer) & sizeof (Pointer) ME(L a00aac M Example OS5 S LM 51BE &
L TEET. ZOMD NG T—2EDBERIE, S4T30V =a7/)L (5. FFxaAty
k1 SH) ® “NAGCL Interface Introduction” K& =2 A > k@ I3.1.1NAG data types]
et R AN

13



3.6. Fortran 7—4 & LiRRRARMAXF DR

ABEGIE, 32-bit B S 4TS 1) ( [INSTALLDIR]/ilp32/lib T4 Lo FUIZHD) D
HERMLET.

NAGSATZ)ETATFYIZaTLTIE EHOEREUTOELESIT/NFTA—2—1L
SNEREZAVTERLTHET.

REAL (KIND=nag_wp)

C CTnagwp (X Fortran DRERN/NAS A -2 —ZRLTWET.
nag_wp DIEFBRBICRLTY, ZOfEIXnag_library ELa—LISRBESATLET.

Iz, WSO DIIL—F U TUTOENMERAEINET.

REAL (KIND=nag_rp)

NSDEQFEAMGIZDOLTIE, & Example 7AT S LEZSEBLLFEEL.

AHETIE, ChoDBEIRODLSLEKREZE>TWLET.

REAL (KIND=nag_rp) - REAL (BEEEZEX)

REAL (KIND=nag_wp) — DOUBLE PRECISION (fZH5E=x=#D

COMPLEX (KIND=nag_rp) — COMPLEX (HE{EEHEHRH)

COMPLEX (KIND=nag_wp) - {E¥&E#EH=% (e. g. COMPLEX*16)

STz, SA4TS5YI=aT7IDFL Interface 4 3> Tl @RARKXFEE
AWT, WSOMDOAEZRILTVET. HMICODZTFELTIE S4935Y=a7

JLOD “FL Interface Introduction” F¥ a2 A > k®d 2.5 Implementation-dependent
Information] ZZSB &0\

14



3.7. CEFf=IEC++ Hi>D NAG Fortran L—F U OFEUHL

NAG 54 7S5 1® Fortran L—F 1& C, C+ (FHIZERMEDHZEE) nod THA
W2 1HFEF. 2—H—5h Fortran & CEOBDOIYEL T ETI50XETH-80
2, CoEmmMDDFortran A V2 —TJ T —ADHE CAYE—A B —T1—RX) M
% Fortran L—F oD FF1 AV MMIEFNTUVET. Ffz, C/C++ Ay F—T74)L
[INSTALL_DIR1/i1p32/include/nag. h ARt EnZET.

C F£7-1% C+ N5 NAG 5S4 TS YD Fortran L—F U H#FUVHTEOT K/ 1 R,

“alt_c_interfaces.html” FFa1 A2 hETSEIESIL. (BH, NG SA4TSYDLL
BID Mark TIX, Z® F¥a A2 k& “techdoc. html” EREIENTULNELE.)

15



4. V—F UEHOEHR

AEGDSA TS IVIL—F U EEDERE (FyT2—8I2) UTITRLET.

a. F06, FO7, FO8, F16

F JF5— F06, FO7, FO8, F16 Tl&, BLAS./LAPACK BIEMDIL—F (=5t LT NAG R %
AIWDIL—FUoBREZENTVET. L—FURADFEMIOVTIE, &£F ¥ T4 —A
ohAREYaVETSRAEZESN. NTA—T 2 R0EMNBIE, NAGRE A ILDATRTX
t) £ BLAS./LAPACK R 2 A LD BRI TIL—F U #HERA L T FZELN.

Z < D LAPACK L—F vIziF, MU LAIZENEITOT—I AR—ZADBBLETHLEIME
IW—F UICBWEDHE D “workspace query” A HZXLHAHY ET. NAGHRET S
LAPACK & MKL AM2#E9 5 LAPACK TIE, CHDT—Y AR—RDY A ANERLBIIGEELH D
DTEFELTLEZELN.

MKL IZ#&RFT 53— 3 VD NAG 54 T35 1) TIE, BLAS/LAPACK JL—F U DFEUH LIS
B LT, MKL AMR#t9 % BLAS/LAPACK JL—F Uh\EbDLNFET. 7=7=L, LLT®DBLAS~
LAPACK JL—F > DFEUH L 1%, NAG A¥RHt 9 % BLAS./LAPACK L—F U MEDLNIET .

BLAS_DAMAX_VAL BLAS_DAMIN_VAL BLAS_DAXPBY BLAS_DDOT BLAS_DMAX_VAL
BLAS_DMIN_VAL ~ BLAS_DSUM BLAS_DWAXPBY ~ BLAS_ZAMAX_VAL BLAS_ZAMIN_VAL
BLAS_ZAXPBY BLAS_ZSUM BLAS_ZWAXPBY

DBDSVDX DGESVDX DGESVJ DSBGVD ZGEJSV ZGESVDX ZGESVJ ZHBGVD ZHEGVX

b. S07 - 821

NLDFv T2 —OBEBOBEFIHABICRLGEYFT.

—EIEEIE S A TSR a7 ECSBE &L
AAUBICEEDEEZLUTICRLET.

s07aal[f] (nag[f]_specfun_tan)

F_1 =1.0e+13
F_.2 =1.0e-14
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s10aa[fc] (nag[f]_specfun_tanh)
E 1 =1.8715e+1
s10ab[fc] (nag[f]_specfun_sinh)

E_1 = 7.080e+2
s10ac[fc] (nag[f]_specfun_cosh)
E_1 = 7.080e+2

s13aal[fc] (nag[f]_specfun_integral_exp)
x_hi = 7.083e+2

s13ac[fc] (nag[f]_specfun_integral_cos)
x_hi = 1.0e+16

s13ad[fc] (nag[f]_specfun_integral_sin)
x_hi = 1.0e+17

sldaal[fc] (nag[f]_specfun_gamma)

ifail =1 (NE_REAL_ARG_GT) if x > 1.70e+2
ifail =2 (NE_REAL_ARG_LT) if x < -1.70e+2
ifail = 3 (NE_REAL_ARG_TOO_SMALL) if abs(x) < 2.23e-308

sldab[fc] (nag[f]_specfun_gamma_log_real)
ifail = 2 (NE_REAL_ARG_GT) if x > x_big = 2.55e+305

s1bad[fc] (nag[f]_specfun_erfc_real)

X_hi = 2. 65e+1
s1bae[fc] (nag[f]_specfun_erf_real)
X_hi = 2. 65e+1

s1bag[fc] (nagl[f]_specfun_erfcx_real)

ifail =1 (NN_HI) if x >= 2.53e+307
ifail =2 (NW_REAL) if 4.74e+7 <= x < 2.53e+307
ifail =3 (NW_NEG) if x < -2.66e+1

s17ac[fc] (nag[f]_specfun_bessel y0_real)
ifail =1 (NE_REAL_ARG_GT) if x > 1.0e+16
s17ad[fc] (nag[f]_specfun_bessel_y1 _real)
ifail =1 (NE_REAL_ARG_GT) if x > 1.0e+16
ifail =3 (NE_REAL_ARG_TOO_SMALL) if 0 < x <= 2.23e-308
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s17ae[fc]
ifail
s17af [fc]
ifail
s17ag[fc]
ifail
ifail
s17ah[fc]
ifail
ifail
s17aj[fc]
ifail
ifail
s17ak [fc]
ifail
ifail
s17dc[fc]
ifail
ifail
ifail
s17de[fc]
ifail
ifail
ifail
s17dg[fc]
ifail
ifail
s17dnh[fc]
ifail
ifail
s17dl [fc]
ifail
ifail
ifail

(nag[f]_specfun_bessel_jO_real)

= 1 (NE_REAL_ARG_GT) if abs(x) > 1.0e+16
(nag[f]_specfun_bessel_j1_real)

= 1 (NE_REAL_ARG_GT) if abs(x) > 1.0e+16
(nag[f]_specfun_airy_ai_real)

=1 (NE_REAL_ARG_GT) if x > 1.038e+2

= 2 (NE_REAL_ARG_LT) if x < -b.7e+10
(nag[f]_specfun_airy_bi_real)

=1 (NE_REAL_ARG_GT) if x > 1.041e+2

= 2 (NE_REAL_ARG_LT) if x < -b.7e+10

(nag[f]_specfun_airy_ ai_deriv)

1 (NE_REAL_ARG_GT) if x > 1.041e+2

2 (NE_REAL_ARG_LT) if x < -1.9e+9

(nag[f]_specfun_airy _bi_deriv)

1 (NE_REAL_ARG_GT) if x > 1.041e+2

2 (NE_REAL_ARG_LT) if x < -1.9e+9
(nag[f]_specfun_bessel_y_complex)

= 2 (NE_OVERFLOW_LIKELY) if abs(z) < 3.92223e-305

4 (NW_SOME_PRECISION_LOSS) if abs(z) or fnu+n-1 > 3.2767%e+4
5 (NE_TOTAL_PRECISION_LOSS) if abs(z) or fnu+n-1 > 1.07374e+9
(nag[f]_specfun_bessel_j_complex)

= 2 (NE_OVERFLOW_LIKELY) if AIMAG(z) > 7.00921e+2

= 3 (NW_SOME_PRECISION_LOSS) if abs(z) or fnu+n-1 > 3.27679%+4
= 4 (NE_TOTAL_PRECISION_LOSS) if abs(z) or fnu+n-1 > 1.07374e+9
(nag[f]_specfun_airy_ai_complex)

= 3 (NW_SOME_PRECISION_LOSS) if abs(z) > 1.02399e+3

= 4 (NE_TOTAL_PRECISION_LOSS) if abs(z) > 1.04857e+6
(nag[f]_specfun_airy _bi_complex)

= 3 (NW_SOME_PRECISION_LOSS) if abs(z) > 1.02399e+3

= 4 (NE_TOTAL_PRECISION_LOSS) if abs(z) > 1.04857e+6
(nag[f]_specfun_hankel complex)

2 (NE_OVERFLOW_LIKELY) if abs(z) < 3.92223e-305

4 (NW_SOME_PRECISION_LOSS) if abs(z) or fnu+n-1 > 3.2767%e+4
5 (NE_TOTAL_PRECISION_LOSS) if abs(z) or fnu+n-1 > 1.07374e+9
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s18ad[fc] (nag[f]_specfun_bessel_kl1_real)

ifail = 2 (NE_REAL_ARG_TOO_SMALL) if 0 < x <= 2.23e-308
s18ae[fc] (nag[f]_specfun_bessel _i0_real)

ifail =1 (NE_REAL_ARG_GT) if abs(x) > 7.116e+2
s18af[fc] (nag[f]_specfun_bessel_il_real)

ifail =1 (NE_LREAL_ARG_GT) if abs(x) > 7.116e+2
s18dc[fc] (nag[f]_specfun_bessel_k_complex)

ifail = 2 (NE_OVERFLOW_LIKELY) if abs(z) < 3.92223e-305
ifail = 4 (NW_SOME_PRECISION_LOSS) if abs(z) or fnu+n-1 > 3.27679e+4
ifail =5 (NE_TOTAL_PRECISION_LOSS) if abs(z) or fnu+n-1 > 1.07374e+9

s18de[fc] (nag[f]_specfun_bessel_i_complex)
ifail = 2 (NE_OVERFLOW_LIKELY) if REAL(z) > 7.00921e+2
ifail = 3 (NW_SOME_PRECISION_LOSS) if abs(z) or fnu+n-1 > 3.27679e+4
ifail = 4 (NE_TOTAL_PRECISION_LOSS) if abs(z) or fnu+n-1 > 1.07374e+9

s19aal[fc] (nagl[f]_specfun_kelvin_ber)

ifail =1 (NE_REAL_ARG_GT) if abs(x) >= 5.04818e+1
s19ab[fc] (nagl[f]_specfun_kelvin_bei)

ifail =1 (NE_REAL_ARG_GT) if abs(x) >= 5.04818e+1
s19ac[fc] (nagl[f]_specfun_kelvin_ker)

ifail =1 (NE_REAL_ARG_GT) if x > 9.9726e+2
s19ad[fc] (nagl[f]_specfun_kelvin_kei)

ifail =1 (NE_REAL_ARG_GT) if x > 9.9726e+2

s21bc[fc] (nag[f]_specfun_ellipint_symm_2)
ifail = 3 (NE_REAL_ARG_LT) if an argument < 1.583e-205
ifail = 4 (NE_REAL_ARG_GE) if an argument >= 3. 765e+202
s21bd[fc] (nag[f]_specfun_ellipint_symm_3)
ifail = 3 (NE_REAL_ARG_LT) if an argument < 2.813e-103
ifail = 4 (NE_REAL_ARG_GT) if an argument >= 1.407e+102
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c. XO01

HEERELUTICRLEY.

x01aa[fc] (nag[f]_math_pi)
= 3. 1415926535897932
x01ab[fc] (nag[f]_math_euler)
= 0.5772156649015328

d. x02

RUVEBEUTISRLET.

FHNMRBEOERNG/INTA—F—

x02bh[fc] (nag[f]_machine_model_base)
=2

x02bj[fc] (nag[f]_machine_model _digits)
= 53

x02bk[fc] (nag[f]_machine_model_minexp)
= -1021

x02b 1 [fec] (nag[f]_machine_model_maxexp)
= 1024

FHPMRBEOIRENG/INT A= —:

x02aj[fc] (nag[f] _machine_precision)
= 1.11022302462516e-16

x02ak[fc] (nag[f] machine_real _smallest)
= 2.22507385850721e-308

x02al [fc] (nag[f]_machine_real largest)
= 1.79769313486231e+308

x02am[fc] (nag[f] _machine_real_safe)
= 2.22507385850721e-308

x02an[fc] (nag[f]_machine_complex_safe)
= 2.22507385850721e-308
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AVE2— 2 —REDZFODHD/INT A —2—:

x02ah[fc] (nag[f]_machine_sinarg_max)
= 1.42724769270596e+45

x02bb[fc] (nag[f]_machine_integer_max)
= 2147483647

x02be[fc] (nag[f]_machine_decimal_digits)
=15

e. X04

Fortran L—F > . IS5 —AvtE—CELUVT RS RAAVvE—DDF 740 OB A%
HEESIT6OFZBLLYET

f. X06

AEETIE, X6 IIL—FUEMLDORALY FORSBEWICEEEZEZFEA.

21



5. F¥xa AV

ATV IZaTILEAREGO—ME L TRESNET.

Ftz, NGOz THA DS FHIUA—FTEHILELTEET.
ATV IZATILDORFRE UTOV TS FEITSEFZEL.
https://www. nag. co. uk/numeric/nl/nagdoc_27/

F4T51)T=aF7ILIZHIMLS (HTML - MathML ¥ =2 7)L) TR#EShFT.
INLDFFa1AY MMIWeb TSP TIRANEZITET.
UTDRAZ—BRI7AIDRESNET.

nagdoc_27/index. html

FXaAY FOBREAESITREAEICOVTIE, UTORFXFa AV FEITSRE

0L\
https://www. nag. co. uk/numeric/nl/nagdoc_27/nlhtml/genint/naglibdoc. html

MAT, UTDORFa A M RBEESNET.

inhtml - 4 X b—JL/ —~ (FEER)
un.html - 2 —H—/—F (KF¥a A2 bOEEER)

® alt_c_interfaces.html - CHXUV G+ M5 NAG 54 TS )D Fortran L—F U %
HUHT=HDT F/NA R
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https://www.nag.co.uk/numeric/nl/nagdoc_27/
https://www.nag.co.uk/numeric/nl/nagdoc_27/nlhtml/genint/naglibdoc.html

6. HR—Fk

HEOZFACELTIERENSESVELREZS, EFA—ILIZT TAKX NAG ALTT
AT ] FTHEVEDLECLESL. Z0OBE, CFAORAOREI—F (NLLUX27DCL)
W, BEHRD User 1D & TBHE W& FET LS5 BBULEBLET.

TREILTER 9 : 30~12:00, 13:00~17:30 [TfThE TV =FZ %Y.

BANGAILTTRY

Email: naghelp@nag-j.co. jp

1. aYA3 9 MER

BARZa2A—AYALTILITYALXGIL—TK4t (HA NAG)

T104-0032
HEREDRX/NTIHE 4-9-9 \NTEZ2OVTF4F7EIL 2F

Email: sales@nag—j.co. jp
Tel: 03-5542-6311
Fax:  03-5542-6312

NGOz THA FTREGBEL VY —ERICET S EREEHMICEHFLTLET.

https://www. nag-j.co. jp/ (BZA)
https://www. nag. co.uk/ (EEAR%L)
https://www. nag. com/ (CkE)
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