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RESUMEN 

En e~te trabajo se dan los diez primeros ceros posi· 
tivos ,,~ de la funcWn J.,¡ltwJ considerada como una 
función de tt. J.¡I) es la función de Bessel de pri­
mera clase de orden v. 

1. INTRODUCTION. In a recent paper D. NaylorC 3 J 
has considered an integral transform adapted to the 
solution of certain boundary value problems connected 
with the Helmholtz equation in cylindrical or spherica1 
polar coordina tes, when tbe radial variabie r varies 
over sorne infinire interval O< oC; r < co. At infinity a 
radiation type boundary condition is imposed. 

Predse1y, suppose that f(r) is twice continuously dil­
ferentiable for 
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In thiS short note we give the positive zeros "". ofthe 
!unction J."lla) I regarded as a funetion 01 u, t/.r (1) 
stands for ehe lJessel function offirst kinJ oforder v. 

uJ (kr)G(u)
+ 111' ¿ _--.,;u~____ 

u=ut( a /. u) J_ (k a)
u

" 
wherel denotes the imaginary axis oi the complex u­
plane and rhe summation is extended. over all the 
po itive zeros ~ of the function J.u (110) , regarded. as a 
function oí u. 

Thus to apply this interesting transform we need the 
positive zeros u,; oftbefunction J-u(kw[2,3,llregarded 
as a function of u. As such zeros are not easily avaliable, 
in this note we attempt to give ten zeros upto eigbt 
decimal points. 

2. T ABlE. The following rabies deals with the 
zeros oí J (A):z O • with-u 
A=.OOl, .002, .005, .010, .015, .020, .030 , .... , 1.000 

1.10, 1.20, ..... , 2.00 55 , 60,.... , 200 

2.2 , 2.4 , ..... , 3.0 225,250,.... , 500 

3.5 , 4.0 ..... , 5.0 550.600 , .... , 1000 

6. ,7. ,.... , 30. 1300 , 2000 • 3000 , 4000 , 5000. 

32,34,.... , SO 
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Using the Fortran IV-H extended, the ca1culations 
are made at a terminal station cope 1200 oí the mM 
370/145 computer. 

First ten positive roots of 

the equation 

J (A) = O
·0 

considered as a function of u 

A" • 1). r~f't 

D, qqt../ "Hc;/n 1.I)Q 9°"l'HV' 5,0 .. ... "01'10(\ .... (.1'I0nOl'\on S.Jl'on"""n ' 
b.OI't{l"Or¡oo 7.ononOOQ f',urU"'Ol)pn 9. orto,. C! /'ton la,~(lOnQ(tO" 

A= CI,t:\bCl 

O.qQ~IOOql') 1.9Q QQQ Q e. n l.OOOOOOOO .Q.onoroao n ~,Ooooo~on 

b.OClilnOt'DO 1.0rO"01)00 b, onn"OI\O'" Ifi.O"(lI'IQ"IO" 10. CH"llf'lQn OI'l 

A= l'\.n11'\ 

0.99.77S7' 1 . C¡QQQq Q 2t; 1.e·cnGOOn q.O·O~~oO~ 5.0nonOI)OO 
b,ooonO()On 1.00000000 8.000nOoo n 9;00000000 10 . oOOnonor 

.= O.08a 

O,9 Q iI:.I;Ol2R 1. 99 Q99871 3.00000000 Q.Onoooooa 5.0~ononon 

b,onoooooO 7.0n o ~oooO I.ooononnn q.OI'lOOOll n IC.t~OOo- ~ 

A= o, Oqo 

0.9979770~ l •• 'Q9979b 1. 0000000 0 Q.OnOoonon ~.o~onono' 

1.00000no~ 8.0rOOOoo n 9 ,O~OnOnOn 10.ooOnOOOnb,OtlOr· Ol\OO 

.- n. 10' 

0.~~·~~"2 1.9Q999089 1.00000'00 •• onooooon 5.0nOnoooo 
6.0·:,,:,,="'on 7.00000neo 8.000~00on 9. 00000000 t o.arODOn O" 

A= O. I ~O 

Q~onooooon 5.~nOOOQQ",O,9QbOOb4S 1.9'1999155 3.00000000 
8. COO nonon 9,onooo ooo 1 0.ono~000O

b.o~c"onoo 1.00000000 

~. 0, 1~O 

2.,qqqqqqqq .a~~~n M ').atennna~ 
~ ,'1qqq~~"aa .qq~lqan q , a~aoaoan \Q.aM~ctaOfI,aOnQnOon,.~ Maaaab.~~~aa~a~ 

A= ~.~~\ 

~.qc~oq·1í 2.0 n[ , .3. "1"011)"0(\ .O~OOOOOllo.;;~c~onoo. ~.O"DOO"(Jn7.000n OOn ~.Onv ' O O. 9. O~Onono" IC.Ononanqn 

A= n, no;> 

0.90Q<l9"00 2.0ll00COOO 3, 000.00000 ~.o~onooonb, O"OOOooO 7 , onc~ooon e,l'nanonon 5.onooooo 
9,ononOOon 1 ~ , ~oonOOOn 

,= O. o~~ 

O. qoo;QJ75 2,ooonoOOO 3, onooo 00 ~ , ononoooo 5,'¡00000006,O"noooo 7. 00000000 a,onooo"oo 9, 00000000 10 . 00000000 

A= 0. 010 

0,9Q;97~Oo 2,00000000 3,OOO~OOO~ 4,00000 0. 00 5,o~00000Ob,OOOoonoo 7,0000000 A,Onoooooo '1 , o~,o~ ~~. IH.v.}:¡-.liHI 

~: O.GIS 

O.9o;q~J75 2.00000000 3,00000000 ,oooooooo~ 5,Ooooonoob, oDooanoo 1,onooooon e.ooooooo~ 9. onOOO"on 10 . O~onono~ 

A= 0, 020 

o. q~~. "DO 2,OOOCODO~ 1.OQOoono~ Q.o~o~onon 5,c~onooo 

b,~ " ":'OO 7.oooncnoa 8.0000000n 9,00000000 !O,Ononooo~ 

.:. 0.010 

fJ.q~Y;Ir¡Ol 1,999°9991 l,ooooonon 4.0~00o~on 5 . 0~ononoo 

o,O!': O~OO 7.0nOnOno~ &.O~O~OOOO 9,ononooon 1.0.OoOoooon 

.= .000 

0,99960006 1.QQqoQQQ2 1 . OOOOOQO~ 4,Ooooooon 5 . 0('01'01)00 

•• 00000000 7.GnonnDOG 8.00000000 9. 0noooooo . onCOO~O(1IQ 

.l: " ".20" 
O.'i'qonqo~, 1,~q'lo.:,t'ott i. QQqQQqcp u.onQ"ono" 5.unC~Ono" 
b ,""0(101'1 O' 7. Of'()l'! ,' " 1'1 a. n".)n~"On ~.OI')O("(!."c.1'I i o.\)rOnOI"Or 

A= 0.10" 

C,Q177,Q,.,7f1 1.9997S02. 2.99Q QQQ 07 4.0nonCnQ'" !a .. oC'ot\onon 
e.ooonooao 7.0nonooen e. r~oono. q.OftQnof'lO" 1 0.C~QoO"O' 

A= fI , aD" 

O. fh 7ét",." I.QQ9}un." Z.99999UB 1.90qq9Qq~ 5.00000noo 
,. O.' :~Qtlon 7. oono~oo 8.0~000non q,o"oOOnon 10,onoooooo 

A= n.~on 

0."lH2Z!7 1,9.;a19bó1 2.9QQQSOon l.,qqqqaQn ~.ooonooon 
b.OnCOOooo 7 .C~Ononoo 8·.0ovoOOlTn 9.COOOOOII' 10.000~0~O' 

A= 0.000 

0.9Il~H9S 1.9q b~82U 2.99990127 J . qQQ a 9057 5.0nonoooo 
b . O~:·'~OO 7.00000non e.ononooo~ 'l.OOOOOnon 10.onooooon 

.= 0,700 

O.::~· -;;JI 1 • ~.lS.~bA l.qoq~aOqe 1.99999"5& '.999.''''. 
o •• ·, - :~OO 7 . ooooono~ 8, onOOOoo o 9,onOOOOOn la.OnO"O~O~ 

A~ O. Reo 

O. bC¡:.:~~-;8F\ 1.9'~ ••028 2.944b9604 ).qqqo91)8~ Q.QQQoq°'97 
Ó.(\~:~OI)OO 7.0000000n 8. 0nOoOoon 9. 00000no n l o.onooonoo 

A= 0.90 0 

~.qqqoqQ,q1..qq~.O'&O , . '1"'1'18'10;' a.&\~?~.,q\ \.'!~,~,b~' 
e . ooOM~O~ • oaunoMn \o .ono·oooo ,.ooo~oaa~".OQQ~onOQ 

-1\)­



Ó, 77-~'I.~1 
b, on;¡ " ,oO~ 

1,~7b"n!1 
7, ooon"oco 

A= 1, 'or 

2,qa,G2'>" 
~. ~'''[}l'I l)nO (l . 

j , ~Q<l°7':;1 
Q.~~oro~~n 

tl • •¡:qt.H~qI()O;:) 

10,d~on,1"on 

O, 3 7100~a h 
S . r,lQ~oq75J 

1,~~j~3 "'j~ 
6.QQQc;JCjlG';I' 

A= I , ~on 

l,Q7¡'.i'Q</j/O 
a.orDoono~ 

l , qoB o</Qb1 
q,onoooñon 

~.qoqol"at! 

10.onoooooo 

O. BcD 1571 
5.qoQQ90QQ 

l.ob71SQ82 
l,O'or~n~n 

l= 1.lon 

2.Qo~1745Q 

e,or~"onon 
l,QQqosnó7 
'1,00000'0. 

Q,~a~aq·n 
\ o,on;¡nOQ~n 

O,313'i3UbO 
5.'10</0</5.0 

1,~17Sa8]h 
b,q·<I·9q9~ 

A= I,q~n 

2.~bQ2qRn 

8.0nonoooo 
l,qq7~2d." 

9,ooono ooo 
4,90q~s~aq 

'o,oeooo~on 

O,b~Q95'i5q 
5 . qQQQqqq~ 

l. 950' !H~ 
7,O~O~O~O~ 

A= 1.20n 

2.o a705 Q7Q 
8.0nooo~oo 

3.</'100001" 
'1,ooononoo 

~,qQqooP2n 

10,Ononooo~ 

0.253'0582 
5,9c 'lQ'llaa 

1,7893¿13'i 
b.qqQQ'l<l¡q 

A= 2,~ n 

2.qbI05~88 

8,OOOOOOon 
J.Qq/'nuMn 
9,00000000 

_,90977 432 
lo,uooonoo 

O,63noloB 
S,90QQqOQU 

l.qU29~b20 

7,O~oooooo 

4: I.lon 

2, QQSJl722C 
a.ononOOon 

3 ;qq982aQ 1 
Q,o~onOnoo 

4.qqqq<¡~Oq 

1 0,o~ono"oo 

o. nob5~ 19 
5.9'1'197&25 

l. ¡2HO 125 
&,90999 927 

A= 2,200 

2,qaO]87~? 
7 ,q9qcQqq~ 

3,'1q2510)~ 

~,OGOOOn~n. 
Q, QQ'lJ/'7J7 

'..o.~H lffl 

O, 5·q;aqa~ 
5,QOQOQO!& 

1.9nGe583 
7,onooc~oc 

,: I,oon 

2,9q32q~21 

8.0nonO~On 
3.?oq&9d I9 
9,onO~Qnon 

q ,qo999~o3 

tO,ooo"ono o 
0.00312&50 
5.QQq~17ql 

1.&570&111 
b,QQQQq7&9 

." 2,OOn 

2,91n2~31 
7, QQQQQQ90 

3,986871"0 
9,onooo"on 

4,998~S512 
to.ono~OOo~ 

O,mmlR 
519~mm 

l ,909m7! 
MGO~Onoo 

~c 1,50n 

2,990 QlJa3 
~,onoooooc 

3,9q94~"Ja 

9,o"ono ~O 

~,9q9q8QbO 

tOlonooooo~ 

1,5-: ;:;83 
6, r.e:~)~5 

Z,8~OROo92 

7,9QQQ907Q 

le 2,bOO 

J,Q78 Q7b97 
a,QCQ9QQQQ 

4,9H7Z9Z4 
tO, onooooon 

5,9Q~AS203 

11, o~ooonoo 

O.08Q15b71 
S,~q~qQ'llb 

1,8AQQQH9 
tlI .. 9 Q 9«1QQQ 

A­ l,bOO 

~.9;~bQ?33 

a,ooonoooo 
3.'1QQI&?'11 
'1,O~O~O"On 

·.qQ~·1IaO 

lO.~oo~ono. 

I."OO)¡~JO 
b,9':4.';fQ6-2Qa 

2.8Q1Sbe1 I 
7,QQQQQt'¡JKt 

A: 2.BOO 

5.Qf:lblbl?ClD 
8.9q9'1qO'l~ 

",9Q5~OIl~ 
10,O~Oqona" 

5.Q9'167"2" 
II,O~OOonon 

O ,.2!~2U2 
S,90</'1q~12 

l. Bt.7'160l1 
bI9~qq,I9<1e 

•• 1,70n 

2.~e2nI05b 
a,OOOOUOO 

l,Q'l8 13UO 

9,QQoqonoo 
4.9Q9Q ... Q7' 
lo.oouaQ~O( 

1.01 I ~20.e 
1>.'1'1qqSql3 

2. HalobOI 
7,'1qqq'l~20 

;.~ l.oon 

l,~S08H71 
8.'1'1'1'19'19" 

4.fJ Q 210?hQ 

10 . Onononon 
5,qq'l'nl1~ 

11,OOO"onOO 

1, 17250707 
D.qq\f1l,,]~t 

2,b~ó·)1~? 
7.9Qq~~~Q, 

•• • ~ .~n. 

l,"·'17 Ad7 
B.'1qqq~02~ 

u. Q7b"bl'lb""
q.qQqqqq :n 

~.'JQOJ''9ab 

II.D"O"O~C" 

Id"llSna 
6,b>"19~2a 

~.b7n7q7" 
',!'O30700 

.= .,n.nQ(I 

" ••q2~b·2? 
lQ,'9(1'OU¡¡JQIIJ 

5,97b~l?IQ 

11.'171';3"90 
1 • .1aQ7Gt\7a 

' 2.qoJ'boI3 

OlqO!l~3?Qtl 

b . ~OSb.27! 
2.u~5n066~ 
7.qqfi·fi"'l~ 

." o,oon 

1.6~O2231~ 
8.9 Q 'iJ o q>Q? 

_,9 4 30 • 4 12 
9••09.90 6'i 

,>,9~'J60S'i 
lJ.QQQ 0 9 Q QQ 

O,"Q7~óIU 
a.3 01/,91 

2,30533770 
9."33.,'12. 

•• l1,~OQ 

".el\l213} 
10,ft, 11~1~. 

5,~~&nl>80 

" .'1!6U.q~ 
7,O?9·51l5Q 

12. q7 14 !9SQ 

O.b?~"Jq50 
&••0520?2" 

2. U~7'1<09 
1 •••••5021 

.. .,~Q' 

3.orll'Hlbl 
8,99'1954)8 

4,II~o.~'~? 
9.CJQ9<11'91C7 

5.9716221· 
10,'1.'.9085 

1, nlOO'i02 
• • 3·6572S" 

1.51"b6o;60 
IOláQ.2!277Gl.I 

.= \2.000 

S.15 11594 
11.81 ¡~7.2q 

6..&"289(&'9 0 
12,.,olna• 

8.07.43570 
fl ••~.S1\.o 

0.32';;8861>. 
b.geb20l·7 

2,0036912" 
7.~0791425 

A: 5,oon 

1,5290918.
&, ••977355 

",8n306937 
9. 0'l.oB'"1 

5,9l77ln. 
10.".'1'1.88n 

1.14515127 
9.11nlQIS 

3,0082\131 
10.u ! 7~41'l6 

•• Il,OOn 

• ,beT8.20r 
r i . bO"b2Z5 

/,;25601091 
12,81~5~.~~ 

1,721165"5 
1l,'11431100 

1,5bOUQeO 
',.SnlBo 

l,IU01b87 
8, 9"70"253 

A= b,OOO 

~ , 5592Jl'lq 
'1.999"1529 

5~e~519296 
10.,oq9b l 5 

ó,933n5&05 
'1.9Q99'1."" 

O,5!,i2SS1 
$,7e23'1'U 

2,'55~"205 
'O,IU.t500S 

A' 1',noo 

•• IQ lb0709 
11. uHhO"21 

5.81512792 
12 ••'5q8~ob 

l , l11731Q1! 
13,8J3'O~8. 

I,OO'F? J 005 
7.'12917158 

l , 718bl~71 
6 ,'1~o 591&l 

.: 7,000 

u , Ua'i21J 
'1 , 9'1"11 1" 

5 , 55 1<;0\52 
I O,9~9.1b2ft 

6,6068540" 
, 1."91Ql1b' 

l .all~l:q741 
) , 5;;'0539 

3.669532&6 
1\ , 17335283 

A= 15 , 000 

5.lUij2IÓJ 
1 2.Q~qolJ&07i! 

6,9U90700 
Ll.bollOSlq 

8 , .' 5~23'10 
1 • • a llhH85 

0,01026718 
7 , a082tll8 

2.22 \ 071>1'1 
8,92585667 

~= 8 , 000 

3. &281901· 
9,'17&06912 

5,2781757' 
IO , '1q'iI.50­

" . 54677·0 "­
1 1 ,'l4q¡aOIl 

l, Z":¡ t 87t¡1 5 
'.QHO&181 

).12001600 
10,87180918 

A= . 1/' . oOa 

q , 8·e7U7U 
12,19852856 

6 ;.75IH31 
13;.b2b.,63 

8 . 0,5&719\ 
Iq,66&~.'5~ 

1. 61'178912 
8.80'1]4400 

3 . 17061 J71 
'1,922'17825 

,. 9 ,0 00 

•• QIl 1l298 
I O. Q7572277 

b.ll7ftl27~ 
1I • • '1"'6n3' 

7.bI268~23 
I l , 9'18 QI JO~ 

0 . "131>5.03 
9,O'lb5b506 

2 , 5594771· 
10.51Sn837 

A= 11 . 000 

• • 329~7·01 
11,90878651 

6:00185<1.90 
11 ,220'16" 310 

7 , 51\771315 
".47Ulll4" 

-71­



() . '_ ") J¿ " J 
B , o-," '/~ 

l. 01ó> P,,7 
10.1;' 1 US"'~ t 

A: 

1.7 
I I. ~ 

l~,n~ 

~l"~ I tlr.l 
')r')bll n 

S . ~1.,Pto1l', 
~ Z • 'J'" t ¡.. 1 '>1 

1':""~'7r. 
l ¡~ t ¿,llt,)nb\ 

0.Q .óIJ I05 
9.7h910"Sl 

2 . 6~11~& 77 

11.J .91 1~4" 

.= 2 f, ,~~n,
• 

4.0P2 ~S5. 1 
12.671~an91 

b,ClQO·'j~óQ 

14 . nH99~1I 
8.13 72701 

1~. 7Q.701QQ 

l. 37,,~""7 
q . /T~'?7fl7b 

3.23112'1" 
1 , ¿31'u'T'::" 

A; q , ")(\'-­

'I.QF9SS7 Q Q 

·12 t b;tq ... ~l)bJli 
,bC¡rl Q ':)30­

11 . 9/15J14" 
~.¿~I'.h.~ 

t5.e:C;Q"b Q ¡J;a 
U. 3 I HS ,>80 
9.2~77]085 

2.2~.10q2 7 
tO,sQsaQS'IQ 

A= 27 , noo 

4.1100 025" 
12,os3091 1. 

5,90218157 
1l , 9h2~27¡2 

7.b2072391 
15 • • nAb.O~ 

~, 7"¿j.nI2 
9.J' - ~7J9. 

2.a'iV03i>2i.' 
I O . dC;OqF~q 

l = 20.n~n 

U."S~~~\SC; 
12.2~H2Tblb 

&. tf,3 0snbl 
13 . bhq~S~ q5 

7. 7'llhl~l. 
1 ~ ,9qaU5719 

\ ••"& &71&& 
10. 027503&0 

3.51511192 
12,0119930& 

A= 2~.nOO 

5. 3SI\88bb 
13.50875&16 

7,101 07119 
15,04055111 

a;7q IQS47b 
Ib . 4H9b7z05 

O.I ~-" ~69 
e.9I310215 

2.~h98572~ 
I L. ""bSóZ3S 

A= 21.0Qn 

3. q~ 3 .H.o 

11 .~2075~11 
S . &aS77"5 7 

Il.119f>C¡C¡9~ 
?,JlbtOZO? 

1•• 7~ó"031 
I. C29IJ917 
q.9.,,97'11b 

2.9aS51S1b 
1¡,~~58l810 

A= 29,000 

Q.788b &\3Q 
11,11 89.1531 

&,5&585'.Z 
t~.1¡,l711l?:J.· 

8,281no'~3 
lb., 112'l'nn 

1 . "E!ó9P 
10,02=5 170 0 

:1.33&75"75 
11. }?9 ~ B 7.ó 

A= 22.~O" 

5,11714Iq ~ 

1l . 9~JQ129" 
6,8'0'57&0 

Iq . 36b4.l~9 " 
e,4~2)nb· 

15. ?HH5 79 
O,4n23 no 
9.4 .9254 01 

2. 3 GS682q~ 

Il.0~Sbl05b 

A~ lO,oon 

Q,2IS3Z7IZ 
12,67Qlb911 

6,OIS6_U/> 
14:ZI1~4~2e 

7.7H6]Q8' 
15,71911238 

',!=':n8ó 
·q,S'. '.030 

2,75~~boa~ 

tt,tllnq21 

J: n,oon 
4,57134~9> 

12 . bosn ~ 72~ 
ó,3n1l.i>lo7 
1~.onl~uq3A 

7.973>ij~1I 
15.U2q!~~.2 

1, I '=:2'00 
IO,I ,::=!?7l 

3,03877 857 
Il,74Jb2m 

AC )21000 

4,e~221915 

1l,H576759 
6,108111019;> 

I4lm5~'8~ 
_.42\Q4172 

16. 39520!55 

O.c¿377 QoA 
C¡.I!:~2bS~ 

l. IbZG1~6~ 
10 .ó"S1t ll Q 

A= 2O .0on 

_ 4.010 7913\ 
I Z.é!~51.5 lb' 

5. 77C¡bo~!o 
IJ.b7HS·oQ 

1,"1·8H~ 
15 ,OC¡uneno 

I,S20C,~H 

10. 7>1~IQ27 
l,7271. QZb 
12,OOI~&"BI 

A= 34.000 

5.SbobC711 
1J,C¡9b88580 

7,lQC¡78~n 
15.55lI07115 

",oe09.~O¡I 

17 .O~923nl 

l. 5~ó~02ó" 
10.21S 5b AQO 

l. Ql1159l1~ 
11. 7~597"U 

G< 25,no n 

5.l17"S~0 
!J,2851"52" 

1o .9hb?9nH 
14 . n67HO~ 

lI.b'oaC¡~37 
tb,Iazaen16 

O,5!O91515 
'.7I 020Z4C 

2,52741 731 
11,42\11241 

A= lb,oon 

••allb~575 
U,OS9.~0IO 

&.21900310 
U¡&57600 9O 

'.0\J.I~b8 

".~I7'''H 

1. 2oou'''3<1 
10 .lQQ>5>51 

1.a]·~29. 

12 . 07 °111" 

U ,U. ~ O " 

5.0~JnI 9 ~7 
11.71 polor 

b.q~9é501~ 

15 . 1I707G,~ 
b.b77?9l01 

Ib .e p¿ •• bH 
1 . ¿C~? ... "I;,r, 

lC t tt QIj7' ,j' 
jtltie!to? v ~ 

tc , ~7~~b'lt 

~= ~ n . '~~ 

S.tf:¿~} 11;;;; 

1" . a~'H3c 
'l(1a~~7A8'" 

lc; . '~Hl/1(PI~ 

O.~·""5057 
t7.~"I17AI· 

o.u31Ie~9n 
Q.lUO l"&Q 

2, On5?OS I ~ 
II,O~812772 

A< 00,0t!0 

3.915'.171 
IZ.735 7 101 2 

5;771 nI b" 
, ",375030'" 

T.57 e'8~ 1¡",s. 978"~~3~ o. \"IJ A o7 .'H' 
q , Cl~}o ¡;: J2q 

.OQ~'l:jhq3 

11 .• ~7Qc¡s~a 7 

Ao b~.o on 

c;IOt,Oq~1u:\ 

.I.Z~llJ~~¡' 

S.Q Olftr>1 0bO 

IS,1J1.2'l.I5 4Ql! 

7.a?I~""5" 
Ib.7<00JOS9 

O.7 '5;lI.:';l 2C1. 
10. Ct'il~¡n2q 

2 . 7n 8 2719S 
1 . 1' b~Slo b 

,. "'.oatl 

".b0310 -11 
tl.191OZ2on 

o. " 8 ZI b9S 
IS.01l7nl1 

8.20b9 0~SO 
to.o37~eae;a 

O.:;~.i":' ~ 1Q h 

10 ...... l' .. Q7? 
2 , ,,O'5¿ \J" 
IZ.lSl32"J~ 

.= H.OO" 

u.83151OI' 
lA~ol&tl21l2(\ 

b;131 5 .,11 Q 

IS . 7·8ne~5~ 
lI.bnO'l77¿, 
17.S1LH?8~ 

1 .~11. "ObC2 
IO,b.,3 q9 500 

3,t.nbll:=b7bt5 
12.315.SI20 

lo .·.~oo 

5~2~8~5.Z. 
1". OSÓH1"~ 

7, 1228077 0 
15,b90"13~" 

e.·IJAO~i~ 
,7.l'17w951;> 

1,7_17:,q~ 

II.LI·lq~13 
l,oQbC;171 G 

11.03202108 

.= 75,001'1 

S.020·57q~ 
¡U';6IQSIStil 

7.5Ia1Z Q Z" 
lb,!>8'.!1'61" 

q.180_bS~ql 
. e. ,ZZIi,,'nI1 

O,21 . ;q"~U 
q.;';":;;JQ:tlu8 

2.1 ~"?O QS' 
11 . 1?5 '""5U 

A= Qb.DOo 

o. H080SS! 
\l.OlJ0175e 

5.9701e~bb 

lA . 71)7"""eaG 
7.7 Q 577ll l 
IIo.l·~la'l~ 

U, !,) 1 . 't ~b7 
\ 0.1" " I ,:::0 111 

Z . SD5b2~a'i 

11. 907"0872 

H ea , non 

".0"11 0 >2, 
Il,810¡'h9O, 

b •• n1.sq~n 
15 .onOoe5H 

e.207?bo;9~ 

17.1ho'0?M 

0.~:,··cQ1 

'0, ~ - ::? 121 
2 .6"85128 b 

11. ""o '.7óS 

.= '",000 

0.7·15b5~. 
1l.,,9212~77 

b . b~02275 7 
15,3bO.b51" 

8 . Qbnnll 
17 . 00578°1. 

1. _ - , . 'U 
10. -= . - LQ 

J . )-"" qlS
12 . 775'0 0 5'1 

~. 85.nO 

s.Ze:lbóo2" 
IQ,Sq qZboqn 

1 , 1 9« J2A.l1 
Ib.1~ ij 1 80 7' 

q.OH28~91 
III.l 0Q .7571o 

1. "S31'.;J'5U 1 
tO. Q"'-l ~7 L13Z 

l.SAij"'Oflqb 
12.bU70Q7Ce 

l" 5 , 000 

5. o7"1Z05 0 
\0 , 3500309 1 

7.1'810,07 
' b . OZU8"70 

•• I,nboq ? 
17 .b61OIOB 

0 . < - ,~O~ 

~ . ~ · "77'J('t 
2. I Ab170~ ¿ 

11. ·r~67hh(1oij 

A= , '10.000 

Q . 1 U~'Sltj;t 

\l.55"15'M 
b.¡J7 o I;j5C:¡Q? 
IS,3'7~1'Sq 

7 .'l7~7b?Oa 
170100 11 1113 

o .o ~sq ..Z·u 
q . q\ b 7'~\.1 

c: , QSZC:¡'le I? 

1 ,bQ l1b8Z6 

A. 5~.OOO 

ü.17b U7 nC;Q 
lJ . QJ7?8271 

b.2&OHHQ 
IS.l~~5n 5 

6;1060 1'10 l.o,~" e >77 

Ib.8l41717n 10.o'¿11 nOb 

-12­

2 , ~Ql~bD.22 

101.·'17"70"> 

A; ~~ . "on 

Q.'9.t1 tl I1 2t;t. 
lU, l\2"07"1 

b. 8~ oO~11 
l6.1 tJ o'Jb'5Q"l 

ü, . H'Id. Q l 11'i 
17.qUOlb"S'j 



P IO,1,~~O 
l' 

l,ii "I ,'~~ l . 7~H2 ~I: 5 . 71"'Y 2S
' 1l .- ?3' ji ? 11, 27~Q 15uQ 1 <; , II¡}~t'¡'? 

1= IUS.OO~ 

0" <- '0);5 2.b3Hlil9 ~. 5~ 17;,73~ 
IO,311~3~"'i 12 • • H701e · D.CS5 " ~Il ' 

J,: un, non 

1, .. .. :;:": 21o,, 7f' J, "1633700 5 • .lfHíl?QS 
11. 11-77\8Q 12.Q~~151b" 1'¡.6!u7e256 

l· 115,nOn 

o.i!'~la~hb 2.2750Qlij2 q , nQb&2C<; 
10.tI PiD'. ' II.eo 729780 n, 7b~~0578 

l= IZn.oon 

1. 1'3~b301 3.0~ltOBU3 5.0Hol1Bn 
IO . 7Q~·)a90 12. bHaSbbl 14,S4 q ~3~97 

A: 1¿S, ao ~ 

1,~!:;= :'O I 3.a~. lH7 5. 830 aOo05 
11, 5: : :'7)6 !3 , Cóti'953n IS.12ija23aa 

. IlD . OO~ 

a. 7l~70~. 1 ~,1~1<, ' 10" 4.ó8"}"~0~ 
10.'HI"2117 12. 3OS30 '82 14.24255171 

A~' 135.000 

1,5512460J 3,52757en 5.q8~qSlijl 

11,25791917 11,1480 4893 15,02415818 

.~ 1.1l~ . Mn 

Q _ qnT"c:t"tq~ 2.b04"11~~ Q.ofloQQi>ll 
IO , 7nb l Jla 1'¿.bl.·2~'17 1" . ~l,nb'o' 

•• 18'].001\ 

l. U00780e l. 7O¿I~qOl 5.bl0""·~' 
11.·oezzon \l.",Cjq'5r':;~(j '~.l?l"llbo 

I qO t~ CI\~= 

O.S ... i\t:'9.1;t2 2 . 53 1"2225 " . 5~db05.7 
10 . 302 7 1"'1" 12,284,00°1 1".2~ .~~"~ 

,: los,oon 

l,lSo-;U.At.:O l ,l llt"2 187 5.313 4 &001 
11 ,150n 052 11 .0e c 11001 !,,¡.9 Q2 4 t>Uf¡..(,¡ 

.: 20r..000 

O. I7t 3qH9 2,Ibb QSb2 ",11llG! ~.QI<;5 

\ O. IHe72.t.tlll " . 'iU ql lUS t D.87OIUIII 

A= 225 , 000 

o.¿.::.-::~ób 2.2~j11q4!G " . 1l~S~.q7 
10 •• ; : lb ' 2 t C!C;~'Sqo t \ ! . Qfl'i\b2Ql 

.= 250,000. 

O.~-'U1H 2,H8 u l7Ql '.1215·~~7 
1(¡.<:2S~'~~ '2,!S,1l5 Q 3tJ lo ,O"2.'Hn 

A= 27~ , OOO 

0.(. 2.&,8:; , 2 I U.2lt'Sn i 1 ' . Qn7Já7'iJ 
10, 10081&21 1Z,2IJS Q S°,qt. 1".loo51·a~ 

7 . ~'i¿,\~r"'J 


t ¡, . q;¡4~ 7I S' 


b.V6íI7u ~ 
15 .8~8QI·S o 

1.3!1':i UQ Zt 
lb,blolt7S0? 

ó.IHSbI8;' 
1'> , 1>.1 'b~U.~ 

b,971Uon 
Ib,3q2Q237~ 

l,7b9U O",Q 

17;\1' ,'h in 

b.blllt645 
I b,Io022183 

7 .42o~lTOQ 
Ib.8~lQlo;7~ 

~.a,fI,(,¡()b"" 

Ib.a\! I¿~?~ 

7 ,b~51007b 
11 . 2t~lt1oo' 

b.072 o p51 
Ib,1077 PO~ 

7.2?JIO,0, 

\ •• 8H"12b~ 


b.l\ó~8qtll;:a 

15 ,779"JHG 

1II • .2 n t./.IOn...,1 
15 .9 2QP81 

b.2Q,ual'~S~ 

Ib,OI~'j~1l1'" 

0 .lA2bq5~7 
Ib.l~ijhb~Z~ 

q. ",~ "~3 17 
PI. 7?,~O7 ~ O 

8.4'Ql-t.77l 
17,7 n jlS"Jn 

Q. 2?bOQp3 1 
18.4RI"I72? 

8.1n7~14e" 
17. I'I,cl102

'

e,8Qo2&724 
18,Z?3h895? 

9,b~")3Hó 

19,OOlQU01 

e.560~q6qq 
17 •9aq~91 02 

9 , 3S0h8·1~ 

te.128HZ7' 

p.. 1'27:-(1117 
18.11IjPJ.I(!n 

9.5h~~17d7 
10.ool~6~q" 

8.~2J7ba~4 
17 .. QQQtl'l18;a 

.,UOHZ01 
te.7 IJHJ1Q. 

e.DH1\1~" 
1/. D7~7011HI 

8 . lOo~"5Q 
\7.61 l~q"l 

b.¿5!~2P.J 
17 .'1J5 ble Q& 

a.J·QI5•• 1o 
t ü.O~250123 

0.H 3 ~, p 
10.1 HQ3 '~b 

l.lo15d'j¡9 
10. 0 2<36 707 

o . e 7';ó O,3 
q,arH~b lb 

O.82H57S4 

IO,5 0388b2Q 


I,Bbtl0901> 

II,lP3 Q3 U02 


O,q~19 155 1 

IO.2Smm 

l,l72 1/1'14 
II,04-~~YJ7 

0,09\Q7Q I7 
',91llD217 

O. S' ""~ 11 7 
10.30~<7'eQ 

O,SQ6,ubPlt)tl 
10 . WQ 1:"1IQ2'S 

o,og¿~~2'l1 · 

tO o::~l Q '.H \ 

0.7.729 7 63 

I O • • '\lJ?, 


O.~~t717n 
I G. 7"(' P~q3 1 

O . ~~ :: · ::7ba 

l O,é-:-,3 173 

1. ~'·<.25& 
IO.l,n .....~~a1 

1.\ Clu QS1all 
It.O"ol \27 ij8 

2. ~¡, 11 ,>I.;q/­
\ 2. OU ..i='th .. :'I 


3, lóol>,,10o 
12.0,O'ob01 

1 .9qqnd"2~ 

1I.11b1HIU 

2.E~&251a 
12,5032]837 

J,b l53500ó 
15, 289H~5° 

2,·abó7IS
' 

12.17mm 

1.~55}ó~e~ 

12.960u0515 

2.0~qQ9"2" 
lI,837~Alb 1 

l.~r,hbI3P 
12 • .\';2c,"';;~ 

2 . SQ22 F u¡, 
12 •• • 700"Q 5 

l ,b H7onS­
12,S·On200 

2,7 '11253 1 
12.·'713310 

2 . ~.5f451 , 

l l .723aS lJ S'i 


2. qJC;~2b5 
1 ~ . d tJ1qq~1 

3.Il\uPc, Q i:° 
1 ~ . q~3a. 7n 

1 . O.031~. Q 
12 . qQ.2e-~C:;¡o7 

l = I .ij~ . ~on 

u • .l'l i ! ij 71 ¡. 
13 , ~12I?UI~ 

á. ¿·'ltIJU4 1 
IS . 8oP"IQ· 

d,¿'CI¿"I ;, 
11.t. 'J'iQC¡ 7 

1: Iu~.no' 

5,I32HijlH 
lú.l1u Q;t.lr 

7.0 A'¡"9UU ~ 
!o,S ".,12"¡' 

Q. OI"270a 
1~.U'2Q ?4. 

A= I ,Q ._qn 

l.n" ••qs~ 
13 •• 'lqH¡;~ 

'l , Q32 Aó2" 2 
1 5,4n~b}oU 

7.87<;001>0· 
11, 3~éa32 a l 

l= IS 'i , oon 

Q,777571 9' 
14.lQ8406SQ 

b;73"8'8 11 

Ib,279bq~5Q 
a,b70Q~~bn 

la ,1 4117765 

l= loo, noo 

5,57q3q~2ó 

15.lP,2421áQ 
1.5~8~557C; 

17 , Oblb&93 Q 
9,4/-,312°6 .. 

16,9277773n 

.= Ib~, ~OO 

U.420S20¡O 
1I¡,07S77737 

b,379hq~2' 

15 ,'1óó07aQ3 
8,l~qo;O~'1~ 

l1,aaJ~ lal ~ 

A= 170,ooa 

5.2Z 0.00S20 
lu.e'1112S" 

7. t 7Mij'~? 
Ib,711qJ908~ 

9.1 q357b;? 
16.b?40A~a. 

A; 175,oo~ 

_.0 61 0622 1 
13,7&80335­

11,0259 4067 
15,UoAI610 

1.97b~5.0A 
11,5124269} 

.= lOD.OO~. 
i.l . '-f?'?~lQqb 
1",~Or"Olq~ 

Ó.l,l,,~Q17Q"l 

Ib t~ ll.i"1·0a 
tl . u1,87b Q SC; 

tt~.l",';'·':>1i.o 7 

~. 12S.00" 

•• 57R?8"lo 
lO . JOSA 1125 

0 . S5611~1 " 
lo,311J503" 

8.5n~qn2 
18.271HQQn 

.. 5~.~OO 

• • b,JSHSl 
1u. 002271 07 

".b4lI7nl2 
HII.o"\15ll'Jl1" 

b. 61 579322 
te . 37013"·0 

A= 375 ,00 0 

Q.7.&JBb5h'j7 
1.,587157e2 

•• 72935821 
1.,5'~hb1b~ 

1I.1{11cQ~U,2 

le.unonlb 

~= 4on,(J n 

0 . 8Hb Ob85 
1'.bfa1b215 

b . eISll~5~ 
1b.b!~ 12~7h 

1I .¡qOTq I8 ~ 

18.517'<QaGT 

.= ·e5.00' 

• • 91 e6bH~ 
10 .771 JQbO' 

6.c¡n l'13 1J 
!b,7?7IQ190 

&. 8177527~ 
t8,ti 1 5:;i225J 

.= '50,00 0 

s . or¡lSb Qqo 
1 • • A~"· ó 129 

o •• ~b1.Ql~ 
Ib.8211 n,~ 

~ t '96"tJ.137t 
loJ,np"~7" 

A= 075 .00 0 

'.o"e'2'5· 
'u . q~5871IZ 

1, Q111'i7S" 
lb , 4jI\1.¡nq;¡:J~fJ 

q.O,ICIll1.RU1 
18. IH;719q~t. 

-1'3 ­

http:1.~'�<.25


.= ~oa,nQo .= qon,ooo 

1.I ~o,P" I 3,1"¡O\"1l 5.¡'l?.l~"1 7.¡Qó5'¡" ~. I1/IU¡3 O.;cZI~QH 2.;"O~1l"e .".5350\"." 0,52772'1191 d , 5Io~JQ1~ 
11. 11\ ~b701 IJ,O 1127~Q 1~,O~ol"O.l~ 17, ~n~UQS· 18.""1 'lbnlll lo.sn3?1~l;8 \2."P7!~Jq~ \u.Qh6?5ó2<; Ib."~6';2J91 1&."?2;>'~¿' 

A= ssn.oon A= q5n.~oo 

l.l58~on7 l . !S2HU ti S,lD;l1~Q~P 1. pe18Qn'l 9.JC911bn O.711!3~S7 2.706AullB u.70JA8bU b.ó Qón<;79 8. 68bn2nl1 
It •2~5S5~25 13,2<;754].5 15 .2251 O~t1 17 .IAb?71b~ 1•• 1 a70H7/> 10.&73130&Q 12,b576110 0 lG,b19uijQP ló.óI675~qt; 18.5°so1aa7 

.= bOn,nOn ~·tnon,noo 

1.52H321 G 3,521&S"58 5,51215001 1.tlQaalQ7~ 9.q Ao,&abR 0.&80060b8 2,817&712" ".8727Qq35 &,6ó530 U S e.8~5H~IQ 

11. Q<;8ó 10'51 \J.uJ25~?57 15,Q02d05B~ 11,31J,Bn<;IQ Iq. BOO2~~~ \Q , 8425S377 12.!n Q2óB\ \Q . 8IabBU55 ló,n05bb24 \8.7b61&103 

l= bSn,Oon A#150o.00~ 

1.&9SfolO2 3.&'1060030 S,6!IU&lOl 7,6b841?ó\ ~,é~I~5121 O,57n2SU 2.5ó6~q39q 4,5¡'Sq70ij~ b,5&125"n &,5548bJ91 
11,6'ln2~J6 Il,6no60292 ! 5,578~Ic¡n 17,5G649P60 19,51083~2q lO.5~b7&h6 12.Sl70402C U,52Sbt 99? \11,5125328'1 \8.49778330 

A; 700 , 000 ~=2000,oon 

1,8óo"q\ qO 3,BSqOQQS 5,65070725 7.8'8n~Q~ 9.a?2400lh' O,Zbo c842S 2,25968238 4,25Hl nOl 6.2S~26t¡5o 6.20 '11>6341 

11. 80292183 t 1, 779 Q2J60 15,7534\835 17,123421.3 0 jll.6~99b~78 IO,20379~i)'i 12,23666311 14.22821099 16;Z18blnM 18.U77l101 

.=3000,Ooe
~" 750,000 

9,b,oa6H5 
_,"21138 11 .7 &,OIQ&C¡I.311 8.0~805040 t,UO~21·0 1.blYJOft l3 5.63731750 7.63452509 

O,OlS?lhlO 2,0135217Q 17.b07B\358 \~.59qq488"1].611023&0 IS.bl"uan 
1I.~7 .. ~ft17'.'9i. ;;¡;5ZS 13.q5~b512b 15.~27bQ"1I \1.&"92Q ·"q _U,02630'11 

.=4000.000 .. - 800.QQ~ 

7.0\70IZI~ 9.01Q403QI 
~.lq1i!7Iq'i 6,1399Qft1<; d.I17"72'12 \,02084749 l,020~015S 5,Olsns"o

0.2042b09& 2.2D2~5Ib8 13.001 4/01>31 15,00301 821 16,9'11'13110" I ó.q'/zn&Al
\4.12489601 Ib.I~1 t273~ 18.07~''1127 tI,Ol118118

10.lbllal¡~ \ 2, ¡45'i860· 

.. a5000,OOOAc a50,Don 
o,3Q &5q7b7 8.3"66b51o;o,]'i6\Q/121 B.l"1I9hZ I;OOll"113 2,0007871" ,3qQQ2\b1

~.16.t"~2'"o,l7J?l491 2.31118158 lb.J.looolln \1I.1H6 4 83\ 
14.2'1bH218 \.,270 10186 U,2·Bo;7~8q lO,l".175'IT 12.391]190\ \.,387q 7'i16 

IO.n:no052 12.1Ib0 186i 

REFERENCES 

3. Naylor, D., 'On an Integral Transform Occurring in the 
1. Conde,S. and Kalla.S.L., 'Tabla de Fundones de Bessei Y Theory o{ Dillraction" , lAM J. Math . Anal., Vol. 8,

Ralees de Ecuaciones Trascendentes Relacionadas, Facu l ­
1977 • pp . <'102-411 .

tad de Ingeniería, Universidad del Zulia,1977. 
4. Watson GN., Theory o{ Bessel Func.:tions, 2nd Ed., Cam ­

2. Lebedev, N.N., Special Functions and Their Applications. bridge University Press, London , 1944. 

Prentice-Halllnc., Englewood CHUs, N.J .,1965. 


-74­

http:17,123421.30
http:A#150o.00

