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A1—H—/—kI& NAG Library, Mark 27 - NLMI627DBL (54 T35 1)) O ZHAHZE
(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/n127/mi6dbl/supplementary. html
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3. —HRiEER

AH R TIE, Intel ® Math Kernel Library for mac0S (MKL) A%i2{9 % BLAS.~LAPACK
W—FUEMATDIRETA4 9954735 libnagnkl.a 8LVHES1T3 )
libnag_mkl.dylib &, NAG AVi2#t9 % BLAS/LAPACK L—F % FIHT R 2 T4 995
4751 libnag_nag.a B UXEZ A TS 1) libnag_nag. dylib BMRESNFET. XS
475 I&, MKL version2019.0.3 #FWLNTT A FEINTLVET. MKL version 2019.0.3
FARERO—EHE LTRESAET. KLOFEMIZDOEFELTIE, Intel HOD = THA
b https://software. intel.com/intel-mkl #ZSHBZEL. NT+—I 2 XO@ED
S MKLEFIRTE/N—23>DNAGS 4 TS5 ) libnag_mkl.aZE =1 libnag_mkl.dylib
DFAZHELET. ARRTIE, 32-bit B (1p64 ERFE) & 64-bit BE (ilpb4
ERE) OEN—2avD734T7) (BLXUBEI7AIL) BPREShET.

ARERZIENAGAD 54 TS)EEAFEA.

NAGSATSVIEAEYY—IDRBELGVKSICHRIF SN TUVET. AT OERKIENAG
SATSUBHICE-TH, HLLIE, CIIL—FricxLTlE, 1—H—5A% NAG_FREE()
EHUET CEITE>TITORET. LMLENS, NAGS 1 TS5 UIREFEL TS0
SATSY) (AUIMSDIVEALSATSNVGRE) RAEY )=V ERBIIT ML
NEEBA. ZDEH, NS4 TSVEYILTVWSTATSALIZRHLTRILGADAE
) FL—RY—ILEFESEIZ, BEICKO>TIEATRY =D BESINENE LAE
A V=0 FTB3ATVDEBRETTIT—2aVICk>TERBRDEBONFETH, NAGS
A 7Z) DU LESICHSE L TERERGZCIBMNT 530 TEHY FEA

NAGSA TS VERILFARALY R7T)r—2a o CHIAT 55E80HMIE 51473
T =a7JL® “CL Interface Multithreading” FE#=I& “FL Interface Multithreading”
FFaAUrEISBLZED. RKERTRHEEEIND Intel KL 54 TS5V ETILFR
Ly F7TUr—2a v THRATH5E0FHMIE UTD Intel OOz THA +&ED
SHEfZEL.

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

using—intel-mkl-with-threaded-applications

AEGTRESATVE S TFVRELIEENTWEREA. =L, KLS1 TS U
OpenMP THiFMESNTWVET. ALy FRDFREICDEELTE 311 FAT SR L
v FRORE] TSRS
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Fr=, MKLIZIE, EHMEFEEyY FEEOBIRME (Bit-wise Reproducibility (BWR)) # 7
avhByVFEST. 11— —a—FHA—EDOEH

( https://software. intel. com/en-us/mk |-macos—deve | oper—guide—obtaining—numeric
al ly-reproducible-results M) Zimf-L TL\hIX, REZEZMKL_CBWR #:%ET 5 =
EIZKY BRAFRZGYET. FHMIEIMLO FFa A FEITSEIEESL. 220,
ZLONGIL—F UL o DEHZFH-LTVEREA. £>T, KL ZFIAT 5/ —2
AVONGCSTA TS YDEL—FUICHLT, BLHSCCPUT7—FT9 F vIZEY MKL_CBIR
[CLDBREFRFRIETH_EIETTEEEA. BIRIZBEHT B &Y —REERIE, 514735
T =aF7I)L®D “How to Use the NAG Library” F¥x a2 A > +®d 8.1 Bit-wise
Reproducibility (BWR) ] #ZSHE &L\

ABEAE, MKL 10.3 &Y EHLWAN—=2a3 00 WKL & IFEBREAHY FEA.
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31 SA4TSVDY VI iE

At arTlE, REGEA [INSTALLDIR] (24 VR F—ILEN TS Z ENHHRE X
UEF. TI4JL kD [INSTALL_DIR] (& $HOME/NAG/nImi627dbl &4 Y ET. Ft=, 4
VR h—)UBFIZ [INSTALL_DIR] %3 EE T AL TEEYT.

NAG 54 TSI, NAG C 54 TS 1 & NAG Fortran 54 75 1) (Fortran 547514
VRII—ADCITYN—%EL) DEAZEATUVEYT. £z, AERKICTEFN LKA
BS5ATSYOHUNE LEXIET S0DRY ) T b nagvars. sh & & U nagvars. csh A
REEINFET. ThoDRY YT RE NGIL—FUEBRUHT T IV r—>avmay
NI - DEHD NG EFDREEREZHELET. -, NNCOEFTTRI S L
ETATZUNAUINAIL - Y2y - BTHICROND K52, 1ZEDRBELEH PATH &
DYLD_LIBRARY_PATH £ % L £9.

nagvars A9 ) 7 rOFEREFIUTOLSIZHY ET.

. [INSTALL_DIR]/scripts/nagvars. sh [-help] [-unset] [-quiet] \
{int32, int64} {vendor, nag} {static, dynamic]}

F1=13,

source [INSTALL_DIR]/scripts/nagvars.csh [-help] [-unset] [—quiet] \
{int32, int64} {vendor, nag} {static, dynamic}

_CT,

nagvars. sh (&, Bourne, Bash £ [XRFED L T L THEAT ILELHY FT. F=,

nagvars. csh (X, Csh, Tcsh £/=IXREN L )L THEAT ILELHY 7.

o {int32, int64} 1%, NAG IL—F U DEYDSIMEERDT I+ A XEHEEL
EX

® {vendor, nag} 1&, AEZTRHEEIND WKL 54 TS VIZIKET S NG S14TS)
ERTHM (XT3 vendor), HLLIE MKLSA4TSVITEKFELALNAG S
ATSVEFERTENFToarvna) €ELET. NT4+—I 2 ROEI LI,
AT arvendor ZHELET.

® (static, dynamic} &, NAG 54 TS ) DEM/N—D 3 V&M (HE) N—Pay

DELLIZY VYT ENEEELFET.



T4 MEFERESNTULEWZS, 320FTLaVEeTEEETILELNHY F

ER
ER

EDEFTHEELTLRBVEREA. EETHEETESA A TV a VEIUTOESY T

-help &, RO ) FrIZDVWTOERERTLET.

-unset (&, NAG EI B DIRIREH ZHIFR L, {22 DIREEZE 2 PATH & DYLD_LIBRARY_PATH
NOARMRICETEETOSREHIBRLET.

—quiet (X, ZEHEA~OHAZFIMLELFET.

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

source [INSTALL_DIR]/scripts/nagvars.sh int64 vendor dynamic

NAG BB DIREEKIILUTDELS Y TY.

NAGLIB_CC - NAG 54 75 ) DIERICEREShI=Ca /(45

NAGLIB_CXX - NAG S5 4 T35 DIERICER SN C+ a2 (3

NAGLIB_F77 - NAG S5 4 75 V) DERICERE = Fortrana /45
NAGLIB_CFLAGS - HEF-IIHRESINLHCavN (54T ay

NAGLIB_CXXFLAGS - AEF-IFHRE S NS C+ a4 S5F T3y
NAGLIB_FFLAGS - EF=(IHE SN S Fortran a4 54T a3y
NAGLIB_INCLUDE - NAG CAvH—& LU Fortran ELa—IL T 7 A4 ILAD/RR
NAGLIB_LINK - BEDNAG (B&X U, #T 3 TR A —DBLAS & LAPACK) JL—
FoD)IICRELESATF)



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

C7RYJ3LDEHE:
$ {NAGLIB_CC} ${NAGLIB_CFLAGS} ${NAGLIB_INCLUDE} program.c ${NAGLIB_LINK}

C++ A9 S LDES -
$ {NAGLIB_CXX} ${NAGLIB_CXXFLAGS} ${NAGLIB_INCLUDE} program.cpp ${NAGLIB_LINK}

Fortran 704 5 LDEE :
${NAGLIB_F77} ${NAGLIB_FFLAGS} ${NAGLIB_INCLUDE} program.f90 ${NAGLIB LINK}

BEIK-STIE BIRIE, SYFHLWOWNA—2ao0avnSS2FERTIEEHELE), £
DMDINRE BIZIE, A2RASDFU8 4 LT54T51) DR %) DYLD_LIBRARY_PATH
[CRET OBLELAHIML LILFEEA.

BB M5H LLEELGEN—2arvd Intel a4 S5ZFERALTVWSIEE(T,
[INSTALL_DIRI/rtl/lib T« LY FUICIRBtEN D Intel AL SDF B A LS54T
SVEIVVITDRENHYET. CDIEE,

[INSTALL_DIR]/rt!/lib

% DYLD_LIBRARY_PATH [Z:EfN L T FZ &L,



3.1.1. AT HALY FROERE

MKL (& OpenMP ZRWLTHIHESNTUVET. RITHICEATIAL Y FHERREEH
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——=TF7 T r— 320 OpenWP 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#M OMP_NESTED DEZHER - FRET D &ITK Y, OpenMP X bilfi 5 A28
DEHN BHOWHER - REEFTIEMNTEFET. OpenWP R FAFILEAFRIZA -
TWBIHE, LRELANILOEZER LY FOZMFIEZBICNBEDOR L Y RABER SN S8,
BIZIEL, 2 DDLAILOD OpenP WM FILEAHSHI5E, &5FN* NAL Y FIZHRY 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 TULVEWMES, T4/ MEZI /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. fz1ZL, BRED Intel TR YHIENAN—AL YT a4 0T ERENSHEEEY
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 IZERET A1 I1F TREICE
RTEET. NMN—RLyT14 VI DRLLGEMLEIL, BE, EFFRICSZXTLOBIOS
BETITOENTEFT.

ABRTRHBEEINS Intel KL 54 TS 1JI(ZI1E (OMP_NUM_THREADS LI4+I124) MKL DR
Ly FELK YA HIET H5-0DEDLDIREEZHNAHY FT. ChoDREEHOD
BHMIICOETELTE, UTO Intel HOY 2 THA FETSEIFZSLN.
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 54 TSVIZITELTVWET. #-oT, Thiod KL RBEEHZHRMIZEEL
B EZREBOHLET.
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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
[CHTRELVSHEDLDTIEHY FTEAD, TOFANERERIAFET (2L, K
NI TRU SN D Example ZFIBRTIRICEDBTHBHETT). ChERAWSZETNAGS
ATSYL—FUNRELLFUEINTNEINESIADF T vH % 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

NHDEDa—)LIE, Intel Fortrana /A SEICaAVAIILENERE (k.mod 7
7A4I) TEREMEIhFEIT. a2/ LB -["pathname” T a3 v #RAWNT, P2
— LI FAILDBEIMTVSET 1LY FIDIRR,
[INSTALL_DIR]/Ip64/nag_interface_blocks

EES

[INSTALL_DIR]/i1p64/nag_interface_blocks
 WELBBEH YA XITIELT) IBEL TS

REESNDIED2—IWLT7AIL (mod T7A)L) &, 4 X =)L/ —FD 2.2, FAFK
IRIBE) (2% 5 Fortran aAVNRA S ZEZRAVWTERSIATWEYT. EVa—ILT7A L&D
VI SIRFED T 7AILTHAT=H, CHADI /NS S EOMICEBRENLMEEL,
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% ZHAICKEZEEIELETT.)



IBtE N BR4 1) 7k nag_recompile mods ZAWLNT, ELa—ILI77M4ILDEY FEiE
FDT4 LY MY (FlzIE, nag interface blocks alt) IZHERT A EMTEET.

[INSTALL_DIR]/scripts/nag_recompile _mods {int32, int64} nag interface_blocks_alt

CDRY ) T rEPATH IBRIBERICERE S Nf- Intel Fortran a2/ A S&ERALET.
[INSTALL_DIR]/scripts/nag_recompile_mods %3479 B7i1lZ, ZHIFD Intel Fortran
AVUNASOBRREBEERI YT REEFTLTELCERDLTY

HLWED2—ILI7AILDEY bETIHILEDEY FELTHERTBIZIE, UTD
<2 KT ( [INSTALL DIR] Z@EULGRERDT 4 LY FUNRRICEEH®ZT), TI4
IWEDEY FEEBLET.

int32 (Ip64) DBE :

mv [INSTALL DIR]/Ip64/nag_interface_blocks \
[INSTALL_DIR]/1p64/nag_interface_blocks_original

mv [INSTALL DIR]/Ip64/nag_interface blocks_alt \
[INSTALL_DIR]/1p64/nag_interface_blocks

int64 (ilp6d) MBS :

mv [INSTALL DIRI/ilp64/nag_interface_blocks \
[INSTALL_DIR]/i Ip64/nag_interface_blocks original

mv [INSTALL DIR]/ilp64/nag_interface_blocks_alt \
[INSTALL_DIR]/i Ip64/nag_interface_blocks

CNT, FLLaAVNRAILENTE=EDSa— LI 7AILERBEDHETHERATZSLSI1C
HYFET.

10



3.3. Example 74 S L

Rt Eh D Example #ERIEX, 41 VR =L/ — D 2.2, RAREE CREBIh TS
RIETERINTWET. Example 7RIS LOERTHREIL, BLHIZ3RET FIzE &
BABCEIEFortran a5, BRZaANNA5T 034 L54T5 ), B35 BLAS
FIELAPACK L—F 273 &) TETFELGDIGENHYET. EDOLIEEVNEELE
BHRERLLTIEK BEANT ML (RAF5— (BLDBE -1) BDEL), RERKOH
HETE, %E (ZOMTIUBELELLGLVNEIVE) BELNBHITONFET.

RSN B Example $ERIE, 32-bit BEDRAE T4 v 5475 libnag_mkl.a (MKL
IR BLAS/LAPACK JL—F U % FERH) #RWLWTELN-HDTT. NAG 2D BLAS.”
LAPACK L—F U 2 FER L1581, #EN/MENELIIEL LNEEA.

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

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

CDRY )T RE, Example TATSLDY—RT 74 WEIZIELT, T—2774
I, 7T 3T 7A4ILEDM) ZALUbTALY FYIZOAE—=LT, av/iRAL -
)y - RITEITVWET. T4 FTIE, nag_example (&, 32-bit B#H, RE2T1 v
2, MKL ITI&FELIEWS A4 TS libnagnag.az) 29 LET. ChoDT 74 ME
[XZhZh, -int6d, -shared, -vendor ¥ T a3V TEEFT I ENTEET (ZhiC
KU, V99354 T5DEEZERTLHIENTEET). ~quiet AT 3> %4
ETHE, AXVFEIAVMOBEADHEAZR/MRIZLET. UTOaATY KT, #
R4 T a DR NERBIENTEET.

nag_example —help

nag_example X2 ) F k&, 13.1. S4T5UDY o A%kl TiHBALT= nagvars X5 1)
TrEHFMALFETHS, BUHLYILDREZZEELLHENWI EITEELTLEELN.

11



CHEONG SA TS UIL—FUoDEFERY )T EDFIHITIEE L T 30N
Bl ZI1E, NAG C JL—F > elducc DIZE,

nag_example eO4ducc

ZDOHFITIX, ebducce.c (Y—RT7AI), elducce.d (T—42 T 74 JL), elducce. opt
(FT2arI740L) ALY T4 LY MYIZOAE—LT, 2L 1YY -

EITHITLY, elducce.r (FEBRI77AI)L) ZERLET.

F+#%(Z, NAG Fortran JL—F > eldnrf DIHE,

nag_example e04nrf

ZDHITIL, eddnrfe. f90 (V—RX T 74 JL), eldnrfe.d (T—2 774 JL), eldnrfe. opt

(AFTYavIa74)L) ZALUbTaLY RYIZaE—LT, avqL-)2y -
EITHEITLY, eldnrfe.r BERI774I)) ZERBLET.

12



34 AVTFUVALANL

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 &, 54 TS5 ) DFHHM (4
A ML, BFa—F, FRINDIIVANISIELTEE, Mark2E) 2HALFET.

3.5, CTF—4H®

AEMITE, 32-bit BHE 64-bit BROAADSA TS UMNEENTVET.

32-bit BS54 J>1) ( [INSTALL_DIR]/Ip64/1ib T4 LU RUIZHBD) DiFE, NAG C
T—4E D Integer & Pointer [E, RDELSICEESINTNET.

NAG & (o] AL X (L)
Integer int 4
Pointer void * 8

64-bit BS54 T S) ( [INSTALL_DIR]/ilp64/lib T4 Lo hUIZHD) DIFE, NAGC
FT—A2 D Integer & Pointer (X, XDELSICEEINTNET.

NAG & CHE YA X (L)
Integer long 8
Pointer void * 8

sizeof (Integer) & sizeof (Pointer) MfE(L a00aac M Example 7 O45 S5 L5155 &
L TEEYT. ZOMDONAGCT—2EDERIE, S4T5UR=ZaT7ILD

“NAG CL Interface Introduction” KF¥xa A k® T3.1.1 NAG data types] = SR
Qir-1AY

13



3.6. Fortran 7—# & LERFRARHASIFDFEIR
ARBEZIE, 32-bit B#H S IS ( [INSTALL_DIR]/Ip64/lib T4 L& F)IZHB)
& 64-bitBHS A ITS ( [INSTALL DIR]/ilp64/lib T4 Lo rYIZHDB) OEMANE
FNTLET.

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

REAL (KIND=nag_wp)

C CTnagwp (X Fortran DRERN/NAS A -2 —ZRLTWET.
nag wp DIEIFRREIZRAY, ZOMEIE nag library ES 21— LICEHSATOET.

Iz, WSO DIIL—F U TUTOENMERAEINET.

REAL (KIND=nag_rp)

NSDEQFEAFIZDOLTIE, & Example 7AS 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)

hSITMZ, SA4TS5YR=aT7IDFL Interface 4 3> Tl @RARAKXFEE
AT, WSOMDOAEZRILTVET. HMICDZTFELTIE S47353YT=a7

JLOD “FL Interface Introduction” F¥ =2 A > k®d 2.5 Implementation-dependent
Information] ZZSB &0\

14



3.7. CEF=ILC++ Hi>D NAG Fortran L—F U OFEUHL

NAG 54 TS 1d Fortran L—F (& C, C++ (FRIZEBRMEDOHZIERE) Mot THA
Wz2 1P FEF. 2—H—h Fortran & CEDOBDIYEL T ETI50EXIETH-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
(32-bit BH DIZE L [INSTALL_DIR]/Ip64/include/nag.h, 64-bit BEH DIZE &
[INSTALL_DIR] /ilp64/include/nag.h) ARt hES.

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

“alt_c_interfaces.html” FF a1 A2 hETSEIESIL. (BH, NG SA4TSYDLL
BID Mark TlX, 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 Z A LD BRI TIL—F U #HERA L T FZELN.

Z <D LAPACK L—F Uiz, MU LBIZENETOT—I AR—ZADBBETH LI %
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 DGEESX DGEHRD DGEJSV DGELSS DGER ~ DGESV ~ DGESVDX DGESVJ DSBGVD
DSPOSV  DTRSV ~ ZGEJSV ZGESVDX ZGESVJ ZHBGVD

b. S07 - S21

NLDFv T2 —OBEBOBEFIHABICRLGEYFT.

—EIEEIE S A TSR a7 ECSBE &L
AHUBICEEDEEZLUTICRLET.

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_LREAL_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 (NW_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] (nag[f]_specfun_bessel_jO_real)

ifail =1 (NE_LREAL_ARG_GT) if abs(x) > 1.0e+16
s17af[fc] (nag[f]_specfun_bessel_j1_real)

ifail =1 (NE_REAL_ARG_GT) if abs(x) > 1.0e+16
s17ag[fc] (nag[f]_specfun_airy_ai_real)

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

ifail = 2 (NE_LREAL_ARG_LT) if x < -5.7e+10
s17ah[fc] (nag[f]_specfun_airy_bi_real)

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

ifail = 2 (NE_LREAL_ARG_LT) if x < -5.7e+10
s17aj[fc] (nag[f]_specfun_airy_ai_deriv)

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

ifail = 2 (NE_REAL_ARG_LT) if x < -1.9e+9
s17ak[fc] (nag[f]_specfun_airy_bi_deriv)

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

ifail = 2 (NE_REAL_ARG_LT) if x < -1.9e+9
s17dc[fc] (nag[f]_specfun_bessel_y 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

s17de[fc] (nag[f]_specfun_bessel_j complex)
ifail = 2 (NE_OVERFLOW_LIKELY) if AIMAG(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
s17dg[fc] (nag[f]_specfun_airy_ai_complex)
ifail =3 (NW_SOME_PRECISION_LOSS) if abs(z) > 1.02399e+3
ifail =4 (NE_TOTAL_PRECISION_LOSS) if abs(z) > 1.04857e+6
s17dh[fc] (nag[f]_specfun_airy bi_complex)
ifail =3 (NW_SOME_PRECISION_LOSS) if abs(z) > 1.02399e+3
ifail = 4 (NE_TOTAL_PRECISION_LOSS) if abs(z) > 1.04857e+6
s17d1[fc] (nag[f]_specfun_hanke!| _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
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s18ad[fc]
ifail
s18ae[fc]
ifail
s18af [fc]
ifail
s18dc [fc]
ifail
ifail
ifail
s18de[fc]
ifail
ifail
ifail

s19aa[fc]
ifail
s19ab[fc]
ifail
s19ac[fc]
ifail
s19ad[fc]
ifail

s21bc[fc]
ifail
ifail
s21bd[fc]
ifail
ifail

(nag[f]_specfun_bessel k1 _real)

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

=1 (NE_REAL_ARG_GT) if abs(x) > 7.116e+2
(nag[f]_specfun_bessel _il1_real)

=1 (NE_REAL_ARG_GT) if abs(x) > 7.116e+2
(nag[f]_specfun_bessel_k_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_i_complex)

= 2 (NE_OVERFLOW_LIKELY) if REAL(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 fnutn-1 > 1.07374e+9

(nag[f]_specfun_kelvin_ber)

= 1 (NE_REAL_ARG_GT) if abs(x) >= 5.04818e+1
(nag[f]_specfun_kelvin_bei)

= 1 (NE_REAL_ARG_GT) if abs(x) >= 5.04818e+1
(nag[f]_specfun_kelvin_ker)

= 1 (NE_REAL_ARG_GT) if x > 9.9726e+2
(nag[f]_specfun_kelvin_kei)

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

(nag[f]_specfun_ellipint_symm_2)
3 (NE_REAL_ARG_LT) if an argument < 1.583e-205
4 (NE_REAL_ARG_GE) if an argument >= 3. 765e+202
(nag[f]_specfun_ellipint_symm_3)
= 3 (NE_REAL_ARG_LT) if an argument < 2.813e-103
= 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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AVELI— 42 —BREODZODMD/INTA—4—:

x02ah[fc] (nag[f]_machine_sinarg_max)
= 1.42724769270596e+45
x02bb[fc] (nag[f]_machine_integer_max)
= 2147483647 (for 32-bit integer libraries)
= 9223372036854775807 (for 64-bit integer libraries)
x02be[fc] (nag[f]_machine_decimal_digits)
=15

e. X04

Fortran L—F > . IS5 —AvtE—CELUVT FRNA A AvE—DDF 740 OB A%
REESIT6OFZBLLYET

f. X06

AEETIE, X6 IIL—FUEMLDORALY FORSBEWICEEEZEZFEA.
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5. F¥xa AV

ATV IZaTILEAREGO—ME L TRESNET.

Ftz, NGOz THA DS FHYUA—FTBHILELTEET.
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
A1 FTEBRWELELEZSL. 20K, CHRAORESOEFZI—F “"NLMI627DBL”
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. hag. co. uk/ (EEA)
https://www. nag. com/ (CkE)
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