
Level 1 BLAS dim scalar vector vector scalars 5-element array pre�xesSUBROUTINE xROTG ( A, B, C, S ) Generate plane rotation S, DSUBROUTINE xROTMG( D1, D2, A, B, PARAM ) Generate modi�ed plane rotation S, DSUBROUTINE xROT ( N, X, INCX, Y, INCY, C, S ) Apply plane rotation S, DSUBROUTINE xROTM ( N, X, INCX, Y, INCY, PARAM ) Apply modi�ed plane rotation S, DSUBROUTINE xSWAP ( N, X, INCX, Y, INCY ) x$ y S, D, C, ZSUBROUTINE xSCAL ( N, ALPHA, X, INCX ) x �x S, D, C, Z, CS, ZDSUBROUTINE xCOPY ( N, X, INCX, Y, INCY ) y  x S, D, C, ZSUBROUTINE xAXPY ( N, ALPHA, X, INCX, Y, INCY ) y  �x+ y S, D, C, ZFUNCTION xDOT ( N, X, INCX, Y, INCY ) dot xT y S, D, DSFUNCTION xDOTU ( N, X, INCX, Y, INCY ) dot xT y C, ZFUNCTION xDOTC ( N, X, INCX, Y, INCY ) dot xHy C, ZFUNCTION xxDOT ( N, X, INCX, Y, INCY ) dot �+ xT y SDSFUNCTION xNRM2 ( N, X, INCX ) nrm2 jjxjj2 S, D, SC, DZFUNCTION xASUM ( N, X, INCX ) asum jjre(x)jj1 + jjim(x)jj1 S, D, SC, DZFUNCTION IxAMAX( N, X, INCX ) amax 1stk 3 jre(xk)j+ jim(xk)j S, D, C, Z= max(jre(xi)j+ jim(xi)j)Level 2 BLASoptions dim b-width scalar matrix vector scalar vectorxGEMV ( TRANS, M, N, ALPHA, A, LDA, X, INCX, BETA, Y, INCY ) y  �Ax+ �y; y  �AT x+ �y; y  �AHx+ �y;A�m� n S, D, C, ZxGBMV ( TRANS, M, N, KL, KU, ALPHA, A, LDA, X, INCX, BETA, Y, INCY ) y  �Ax+ �y; y  �AT x+ �y; y  �AHx+ �y;A�m� n S, D, C, ZxHEMV ( UPLO, N, ALPHA, A, LDA, X, INCX, BETA, Y, INCY ) y  �Ax+ �y C, ZxHBMV ( UPLO, N, K, ALPHA, A, LDA, X, INCX, BETA, Y, INCY ) y  �Ax+ �y C, ZxHPMV ( UPLO, N, ALPHA, AP, X, INCX, BETA, Y, INCY ) y  �Ax+ �y C, ZxSYMV ( UPLO, N, ALPHA, A, LDA, X, INCX, BETA, Y, INCY ) y  �Ax+ �y S, DxSBMV ( UPLO, N, K, ALPHA, A, LDA, X, INCX, BETA, Y, INCY ) y  �Ax+ �y S, DxSPMV ( UPLO, N, ALPHA, AP, X, INCX, BETA, Y, INCY ) y  �Ax+ �y S, DxTRMV ( UPLO, TRANS, DIAG, N, A, LDA, X, INCX ) x Ax; x AT x; x AHx S, D, C, ZxTBMV ( UPLO, TRANS, DIAG, N, K, A, LDA, X, INCX ) x Ax; x AT x; x AHx S, D, C, ZxTPMV ( UPLO, TRANS, DIAG, N, AP, X, INCX ) x Ax; x AT x; x AHx S, D, C, ZxTRSV ( UPLO, TRANS, DIAG, N, A, LDA, X, INCX ) x A�1x; x A�Tx; x A�Hx S, D, C, ZxTBSV ( UPLO, TRANS, DIAG, N, K, A, LDA, X, INCX ) x A�1x; x A�Tx; x A�Hx S, D, C, ZxTPSV ( UPLO, TRANS, DIAG, N, AP, X, INCX ) x A�1x; x A�Tx; x A�Hx S, D, C, Zoptions dim scalar vector vector matrixxGER ( M, N, ALPHA, X, INCX, Y, INCY, A, LDA ) A �xyT +A;A�m � n S, DxGERU ( M, N, ALPHA, X, INCX, Y, INCY, A, LDA ) A �xyT +A;A�m � n C, ZxGERC ( M, N, ALPHA, X, INCX, Y, INCY, A, LDA ) A �xyH +A;A�m� n C, ZxHER ( UPLO, N, ALPHA, X, INCX, A, LDA ) A �xxH + A C, ZxHPR ( UPLO, N, ALPHA, X, INCX, AP ) A �xxH + A C, ZxHER2 ( UPLO, N, ALPHA, X, INCX, Y, INCY, A, LDA ) A �xyH + y(�x)H +A C, ZxHPR2 ( UPLO, N, ALPHA, X, INCX, Y, INCY, AP ) A �xyH + y(�x)H +A C, ZxSYR ( UPLO, N, ALPHA, X, INCX, A, LDA ) A �xxT + A S, DxSPR ( UPLO, N, ALPHA, X, INCX, AP ) A �xxT + A S, DxSYR2 ( UPLO, N, ALPHA, X, INCX, Y, INCY, A, LDA ) A �xyT + �yxT +A S, DxSPR2 ( UPLO, N, ALPHA, X, INCX, Y, INCY, AP ) A �xyT + �yxT +A S, DLevel 3 BLASoptions dim scalar matrix matrix scalar matrixxGEMM ( TRANSA, TRANSB, M, N, K, ALPHA, A, LDA, B, LDB, BETA, C, LDC ) C  �op(A)op(B) + �C; op(X) = X;XT ;XH ; C �m� n S, D, C, ZxSYMM ( SIDE, UPLO, M, N, ALPHA, A, LDA, B, LDB, BETA, C, LDC ) C  �AB + �C;C  �BA + �C;C �m� n;A = AT S, D, C, ZxHEMM ( SIDE, UPLO, M, N, ALPHA, A, LDA, B, LDB, BETA, C, LDC ) C  �AB + �C;C  �BA + �C;C �m� n;A = AH C, ZxSYRK ( UPLO, TRANS, N, K, ALPHA, A, LDA, BETA, C, LDC ) C  �AAT + �C;C  �ATA+ �C;C � n� n S, D, C, ZxHERK ( UPLO, TRANS, N, K, ALPHA, A, LDA, BETA, C, LDC ) C  �AAH + �C;C  �AHA+ �C;C � n� n C, ZxSYR2K( UPLO, TRANS, N, K, ALPHA, A, LDA, B, LDB, BETA, C, LDC ) C  �ABT + ��BAT + �C;C  �ATB + ��BTA+ �C;C � n� n S, D, C, ZxHER2K( UPLO, TRANS, N, K, ALPHA, A, LDA, B, LDB, BETA, C, LDC ) C  �ABH + ��BAH + �C;C  �AHB + ��BHA+ �C;C � n� n C, ZxTRMM ( SIDE, UPLO, TRANSA, DIAG, M, N, ALPHA, A, LDA, B, LDB ) B  �op(A)B;B  �Bop(A); op(A) = A;AT ; AH ; B �m� n S, D, C, ZxTRSM ( SIDE, UPLO, TRANSA, DIAG, M, N, ALPHA, A, LDA, B, LDB ) B  �op(A�1)B;B  �Bop(A�1); op(A) = A;AT ; AH ; B �m� n S, D, C, Z2



Meaning of pre�xesS - REAL C - COMPLEXD - DOUBLE PRECISION Z - COMPLEX*16(this may not be supportedby all machines)For the Level 2 BLAS a set of extended-precision routines withthe pre�xes ES, ED, EC, EZ may also be available.Level 1 BLASIn addition to the listed routines there are two furtherextended-precision dot product routines DQDOTI and DQDOTA.Level 2 and Level 3 BLASMatrix types:GE - GEneral GB - General BandSY - SYmmetric SB - Sym. Band SP - Sum. PackedHE - HErmitian HB - Herm. Band HP - Herm. PackedTR - TRiangular TB - Triang. Band TP - Triang. PackedLevel 2 and Level 3 BLAS OptionsDummy options arguments are declared as CHARACTER*1and may be passed as character strings.TRANx = `No transpose', `Transpose',`Conjugate transpose' (X;XT ;XH)UPLO = `Upper triangular', `Lower triangular'DIAG = `Non-unit triangular', `Unit triangular'SIDE = `Left', `Right' (A or op(A) on the left,or A or op(A) on the right)For real matrices, TRANSx = `T' and TRANSx = `C' havethe same meaning.For Hermitian matrices, TRANSx = `T' is not allowed.For complex symmetric matrices, TRANSx = `H' is notallowed.
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