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Abstract. Consider the problem of computing a given number N of the smallest positive
Z€eros ju1,: -, Jju,n of Bessel function J,(z) of a given nonnegative order v with a given relative
accuracy € > 0. In this paper, we describe how to implement our matrix algorithm developed
earlier for this purpose for the case 0 < v < 30, ¢ > 1072 and N < 15. The algorithm can be
extended to the case where v is negative. However, if v is close to a negative integer then the
problem turns out to be ill-conditioned. '
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X 1. The many-valued real function v(z) of a real variable z, defined by J,(z) = 0.
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IERR: B IMTQLl ®iEg L5~~~ K

B.3 SRy JIL-F
NMINL: EBRIZED n,, 2 5% 5 BEMEHS TV —F
IMTQLL: SEHH=ZFMTIOTXTOEAEEFRT S EISPACK
(7D QR TIVTY XLYTIV—F v
B.4 Sample FORTRAN Program

INTEGER N,NMIN,NMIN1
REAL M,EPS,D(NMAX),F(NMAX) ,Z(NMAX)

C EBBIZED, npin KD DEEIEKY 7L —F » NMIN1 Z O 5

NMIN=NMIN1(M,N,EPS)
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C ﬁﬁ” An, = Nyin }:{:{/Eé

D(1)=2./(M+1)/(M+3)
DO 10 I=2,NMIN
D(I)=2D0/(M+2*I-1)/(M+2*I+1)
F(I)=1D0/(M+2*I-1)/SQRT((M+2*I)* (M+2*I-2))
10  CONTINUE

c EISPACK @ IMTQL1 2FEH L, A, O TOEEHEAZEET S
C IMTQL1 {3285 D, F ONE BT S

CALL IMTQL1(NMIN,D,F,IERR)

C D(1)---D(N) iZid, Anﬁgﬁ@iﬁ/ﬁéb\mﬁﬁﬁo(’b 5
C Jui JonDEPEZEET S

DO 20 I=1,N

Z(I)=2./SQRT(D(NMIN-I+1))
20  CONTINUE

C Z(1)---Z(N) I3, Jos -5 Jon DUELMEDA 5 TN B

B.5 NMIN1 Z#HU X b

N: AR HEINIHEOMEBN >0 AT

M: FEEEH eIy e/LBEBOME Y >0 AF1
EPS: SEEEH fHEINIMHE: >0 AT
NM: 3 RICEH]  np, OFEME (T8 ASR) '

B8 (1-3) cicfd B4 VT v 7 A

FB R (1-15) NIZHT 54 07 v 7 AZEH

BRI (1-9) viSd T 54 VT v 7 REH
B.6 NMIN1 Sample Program

INTEGER FUNCTION NMIN1(M,N,EPS)

C

INTEGER N

REAL*8 M,EPS
C

REAL*8 E

INTEGER#2 NM(3,15,9)
C Nomin DIET — 5

DATA NM/data list
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EMAINVERDDEBBIEEED, 1 VF v 7 ALK J I 3
I=IDINT(-DLOG10(E)/8D0+1)
b EDINS NNV DEBBIEAED, 4 V7 v 7 ZEH I ITBET 5
IF(M.LE.10) THEN

J=INT(M/2)*2

IF(J.LT.INT(M)) J=J+1
ELSE

J=INT(M/5)*5

IF(J.LT.INT(M)) J=J+1
ENDIF

index value LIN X O EHNABE U, n,,., DEA NMINL IZFHF 5

NMIN1=NM(I,N,J)
B H 7L —F > NMINL i, npin(v,e, N) DIEAR G

RETURN
END
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