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EVALUACION DEL PERSONAL DOCENTE

-

CONFERENCISTA

cURSO
FECHA.

I[-

|

. ING. OSCAR FUENTES MARILES




EVALUACION DE LA

SU EVALUACION SINCERA NOS
AYUDARA A MEJORAR LOS
HPROGRAMAS POSTERIORES QUE
CISENAREMOS PARA USTED.

ENSENANZA

TEMA

ONDAS

ROLLO

ORGANIZACION Y DESAR

DEL. TEMA

GRADO. DE PROFUNDIDAD
LOGRADO EN EL TEMA

GRADO DE ACTUALIZACION

LOGRADO EN EL TEMA

J

UTILIDAD PRACTICA DEL

TEMA

TRANSFORMACIONES DE LAS ONDAS

ONDAS OCEANICAS

PREDICCION DEL OLEAJE

EFECTO DEL OLEAJE SOBRE ESTRUCTU-
RAS MARITIMAS.

PROCESOS COSTEROS

ESTUARIOS

ONDAS DE LARGO PERIODO




EVALUACION . DEL CURSO

l CONCLPTO EVALUACION ¢
! APLICACION INMEDIATA DE LOS CONCEPTOS EXPUESTOS
| CLAKIDAD CON OQUE SE EXPUSIERON LOS TEMAS !
i i
- _ ‘ |
g GRADO DE ACTUALIZACION LOGRADO CON EL CURSQ

CUMPLIMIENTO .DE LOS OBJETIVOS DEL CURSO

CONTINUIDAD EN LOS TEMAS DEL CURSO

CALIDAD DE LAS NOTAS DEL CURSO
| GRADC DE MOTIVACION LOGRADO CON EL CURSO

ESCALA DE EVALUACION DE | A KO ‘




1. iQué le pareci6 el ambiente en la Divisién de Educaci6n Continua?

] MJY AGRADABLE ] AGRADABLE | DESAGRADABLE
| | ]

2. Medio de comunicacién por el que se enterb del curso:

PERIODICO EXCELSIOR | PERIODICO NOVEDADES
ANUNCIO TITULADO DI | ANUNCIO TITULADO DI FOLLETO DEL CURSO
VISION DE EDUCACION VISION DE EDUCACION .
CONTINUA .| CONTIMIA
: I
CARTEL MENSUAL RADIO UNIVERSIDAD |  COMINICACION CARTA, ;
TELEFONO, VERBAL, |
ETC. |
: |
REVISTAS TECNICAS | FOLLETO ANUAL | CARTELERA UNAM “LOS ' GACETA
UNIVERSITARIOS HOY" |  UNAM
| ' i
5. Medio de transporte utilizado para venir al Palacio de M.uerfa:
AUTOMOVIL METRO OTRD ~:H10
PART1CULAR
e

4. ({Que cambios harfa usted en el programa para tratar de perfeccionar el
curso?

5. iRecomendaria el cursoc a otras personus?

f S Y
|

P




- 6. (Qué cursus le gustarfa que ofreciera la Diviéiﬁn de Educacifén Continuaf

7. La coordinacién académica fue:

- EXCELPNTE BUENA REGULAR . T OMALA

8. Si esté Lnteresado en tomar algn curso intensivo {Cufl’ es- elfhorario -
‘ més conveniente para usted? S

TUNES A& VIERNES T LUNES A& |~ LONES; mmW
DE9 A 13H. Y VIERNES DE | Y VIERNES DE .| DB 18 A 2} H. .

DE 14 A 18 H. 17 A 21 H. 18 A 21 H : L '
(CON COMIDAS) '

Fer ,
—

VIERNES'DE 17 A 21 H. VIERNES DE 17 A OTRO
SARADOS DE 9 A 14 1. SARAIOS DE S A : ’
-“ DE 14 a 18 H.

13Y

i

9, LQué serv1C1os ad1c10nales desearfa que tuviese la Dlv1siﬁn de Educacién
Continua, para los asistentes? .

10, Otras sugerencias:




«

DIVISION DE EDUCACION CONTINUA
FACULTAD DE INGENIERIA U.N.A.M.

@URSO: OBRAS MARITIMAS
“"HIDRAULICA MARITIMA Y DE ESTUARIOS"
DEL 11 DE MARZO AL 3 DE JUNIO
MEXICO, D.F.

TRANSFORMACIONES DE LAS ONDAS

ING. OSCAR FUENTES MARILES
* JUNIO 1985

Paiacio de Mineria Calle de Tacuba 5 primer piso Deleg. Cuauhtemoc 06000 México, D.F. Tel.: 521-40-20 Apdo, Postal M-228%
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12 , n’lO.Q.TIG[ PAAUEN FO DEL OJ\.L:AJE PO/‘;‘ Lf“\ RELISTE F

La emer‘q:'a\ del 0/eaJ'e en aguas poco profundas disminvye
debida . Ja Inccion del fondo, ya gue fa”le de ella se
Transforme. en calor: esfo teme como consecuen e que se

amwﬁﬂue el vlea;e _

Sea Gy el esfuerzo corfante en ef ﬁmdoj,a,b [a con-nfjonem’e

hortzontal de la velocidaof foeier de wna c{e{yad’a capce oa’t}aru_rfe al
7%?)070, o fornces /o )aofencc'a fao::)'ed:'o dr',szfm{fa JL)O/' untdad o C;fecl €s

D= 354‘.13 / /

&J)oom‘endo una cqpa limite turbulente.
Zb: Cl’ /O’ab/’dbj | g

w la wal |, ¢ es ef ceherente de resistencie. (adimensional )
que es foncion de la razon verhcal de ofospls zamiaifo de Jus
pa Fitula g, de lo. rugo::’r/m-/ o 793/16(055 del nuiners & /385”0/6/6' e

/&ccy)n [rmite , oo /oa/a Rnes ﬂo/‘a'c/‘i‘cos:: (/nuea’e consiroeralss€

Cr = 0.0f1 ' 3
S ose .susﬁ‘fvde la ec A3 16 ? 2 cen fJa ! | se obhene
4 Ta. -
D= 37 C"[J(semhkd) ' 7

JDO.( 0717(1 /Jarf‘e/ /a mzo}; de /(“ 3119[312; fm;,gsfg,]'f/c, {J{egd'e ‘)(1 o
X}_: Xf"t’fxx es fef)féfﬂ(!fﬁﬂ/ft /0/’ /D,r ? }r:jz , dondle )% = ff)_f_ & AX
P-p es J'ﬂua/ a fa /30/1?“ clee drlsr;oa(/a svb Fe.
1 72
D AX (/90/ un (f‘J/(rt/ do ancho)

Low diferencic
Je /01181'75/5/ AX) /a coe!  €s /"jwn/’ a

as’ gue 9Py =0 o
ax

e /
A 3.8 /% A% 4G Se otcvern Tioe

/

Susti fugmo do ¥
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da 4 7 2
nca =% 4+ 4 ¢ LS S . |
/Jg X 3 r/J ( Senh ted) =0 ¢
Jo cual /Juede ser escnta. como

o2 +//:’)(‘[X =0 7

aa

Srendo :
' P 4, ( o )3 ,
ST gnC seuh b f r

o é)f'em voasiolo A 3 23

é 2
noSesh “hof o ot

D

4
= -~
/5 37 r

Finalmente [o 4 feamuoffl de 7 de

c}ua J‘am()n'em e.s
a = ki /0
A 1+ ppa, 4 .

en l cval QA =al(x) Ae=a(x) 4 Ax= x-x;
For frl.S/)eccm:] de Jeo ec. se  Haute gue w-ec(icte e
. i C.L °
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APPENDIX I, TABLE OQF FUNCTIONS OF dfl.

APPENDIXES

dile

9

A0 000
002000
L003000
0004100

0005000
0006000
0007000
L0000
.00GY000

001000
00010
001200
001300
001400

001500
001630
001700
.001800
001900

002000
002100
002200
002300
002400

002500
002600
002700
02400
002900

003000
U300
003200
003300
003400

.0N3500
.0016N0
003700
JOU3B0Y
003900

034000
034100
004200
004300
004400

004500
00600
004700
004300
004500

003000
005100
OR200
005300
005400

005500
005000
003700
005800
005500

064000
LD06100
006200
006 300
006400

006 500
L00&600
006700
006500
006900

diL

Q

003990
005043
D069E2
07982

DDy928
009778
AHUSE
01129
.ot198

01243
1325
L0r84
01440
L0140%

01548
01598
01648

01696
.01743

01788
01832

01876
01918

01959
02000

102040
02079
02117
02155

02192
J02228
02264
02V0
023135

02369
0403
02436
02449
2502

02834
02866
02597
02628
01659

02689
02719
0249
02778
02807

028316
02864
02893
0292
02948

02975
.0300)
03010
03037
03083

03110
03136
.03162
DI188
RRBRR ]

RIERAL]
01264
LIS
BURIE]
03138

[+

02507
RULLET
04342
05015

05508
06144
00637
07056
073527

:IﬁSS
1852

1810

AEB7
L1504
A921
A937

1954
4970
1987
2003
20109

.2033
20381
2066
L2082
B

Ixdll

1uanh sinh cosh
il diL 2xdiL
] 1] 1
02506 02507 1.0003
03544 03547 1.0006
01340 0444 1.0009
05081 03018 1.0013
05602 D611 1.0016
06136 06148 1.0019
06627 06642 1.0022
.07084 07102 1.0025
07513 07534 1.0028
07918 07942 1.0032
08304 08333 1.6033
08672 08708 1.0038
09026 09063 1.0041
09268 09407 1.0044
09693 09739 1.0047
1008, .-.-,1006 1.0051
1032 L1037 1.0034
.1062 .1068 1.0037
1081 1097 1.0060
BTt s 1.0063
1146 1134 1,066
am NITT 1.0069
19 L1208 1.0073
1225 244 1.0076
L1250 200 1.0079
278 L1263 1.0632
L1299 1310 1.008%
1323 13N 1.0089
A6 L1338 1.0092
L1369 L1382 1.0093
18t L1405 1.0098
L1413 L1427 1.0101
L1435 449 1.0104
436 J472 1.0108
4T 1494 1.0111
L1498 815 10114
4519 A7 10117
4539 L1558 1.012)
L1859 L1379 1.0124
1579 1599 1o127
L1598 1619 1.0130
617 1638 1.0113
1836 L1639 10137
L1658 1678 1.0140
1674 1698 1.0143
1692 A7 1.0146
M0 JA736 10149
L1128 A8 1.01%3
1146 A7 10746
1764 191 1.01%9
781 1809 1.0162
1798 L1827 1.0166
.IBtS L1848 1.0169
1832 AE63 1.0:172
L1848 L1830 10175
L1868 L1898 1.0178
L1881 9158 1.0182
1897 L1932 1:0188
913 1949 1.0183
199 1967 1,092
1945 L1983 1.0195
1961 ©,2000 1.0198
976 L2006 10201
L1992 L2033 1.020%
,2007 2049 1.0208
2012 L2065 1.0211
L2037 .2081 1.0214
,2082 2097 1.0217
2067 201 1.022}

X

1
9997
Hv9q
9991 -
2987

9934
9981
9978
9978
v

9969
9965
9962
L9959
9956

9953
9949
9946
.994)
9940

9937
9934
0931
9928
9925

9922
9919
9916
S92
9909

" 9906

990}
9200
9897
-989)

9890
L9887
SHE4
2881
JYBTE

R FH
SET72
9869
9865
9862

9559
9856
YES3
9i43
9846

9843
5440
0837
9834
RLEL

9828
.GB25
5802
5218
9815

9812
9809
5804
R L{1ES
97199

9796
9793
9790
9787
9784

/03

sinh cosh
4xdiL Axdil dxdiL a CulCe IR M
0 0 i 1 4
0014 03016 1,003 9998 02506 4,467 7,853
07091 07097 1.003 9996 03543 1387 3,928
08686 04697 1.004 5994 04138 3.395 2,620
.1003 1005 1.005 9992 05007 3.160 1,963
Q122 124 1.006 9990 03596 2,989 1,572
.19 1232 1.00% 9983 06128 2556 1,311
1327 133 1.009 9983 06617 2749 1,124
L1419 L1424 1.010 9983 07012 2659 981.8
L1505 LIsH 104 9981 07499 2,582 8743
L1587 L1594 1.013 4979 07902 2518 787.0
1665 1672 1.014 9977 05285 2,426 118.6
1739 1748 1.018 9973 LOK651 2.404 656.1
1810 L1820 1016 9973 L0400 ) 2187 503.9
REY:] 1890 1.018 9971 09138 314 562.6
.1945 1957 1.019 999 09663 2275 523
L2009 .2022 1.020 5967 09977 2.2 493
207 .2086 1022 9968 L1028 NS 463
231 2147 1.023 .9962 .1058 2,174 43
L2190 .2207 1.024 9960 1087 2.145 413
,2247 L2266 1.025 9953 RN 2119 354
,2303 2113 1.027- 9956 L4l 2.094 376
.2387 2319 1.018 9954 1161 2.070 359
2410 J2433 1.029 9952 1193 2.047 343
.2462 .2487 1.031 9950 219 2.02% 329
L2513 ,2540 1.032 5948 1243 2.008 36
.2563 L2592 1.013 9946 L1168 198§ 104
.1612 L1642 1.034 9944 1292 1.967 292
.2661 .2692 1.036 9542 1315 1.950 82
.2708 274t 1.037 5439 1338 1933 s
2748 2790 1.038 917 L1360 1.917 281
2800 2837 1.040 9938 1382 1.502 238
2845 2egd 1041 9933 L1404 1.887 u1
.2890 L2930 1.042 9931 1435 1.87 240
1934 2976 1.043 9929 1446 1.860 i} !
2977 .30 1.043 5927 L1466 1.847 126
3020 L3068 1.046 9525 1487 1534 22
JJost L3109 1.047 5923 1507 1.822 214
3103 s 1.049 9911 1527 1.810 208
3144 L3196 5.050 9919 L1846 1.19 203
EIED 1138 1.081 9917 1568 1788 198
3224 ,3280 1.082 9513 L1584 1771 193 .
L3263 A 1.054 912 602 1.767 13
302 L3362 1.055% 9910 1621 1.156 184
3341 L3403 1.056 .9503 .1640 1.746 180
.33%0 444 1058 9906 1638 1.t 176
M7 L1483 1.059 9504 1676 1.727 172
3454 ,3523 1.060 9502 L1693 1714 169
3491 L3562 1.062 9300 171 1.709 163
3827 L2601 1,06, .9398 1724 1.701 162
L1364 L3640 1.064 5396 1746 1.692 159
L3599 1678 1.066 9894 1762 1.684 156
L3635 ATIS 1.067 9892 1779 1.676 153
670 3153 1.068 9589 1735 1 663 150
17038 A190 1.069 9887 BN 1.LE2 147
vk 3827 1.071 9883 JVE2T ).654 145
AT L8G4 1.om2 5583 L1843 1.647 142
3608 L3500 1.073 .9u81 LAES9 1140 140
L3841 3937 1.07% .9879 A4 1.633 137
L3878 o2 1.076 9877 L1850 1.626 15
1908 .4008 1.017 9873 L1908 1.620 113
3941 034 §.079 9873 L1920 1.614 130
81 L4079 1.080 987] 1935 1.607 128
L4009 4114 1,081 9369 1950 1.601 126
L4038 4148 1.083 5867 L1968 1.595 124
4070 4183 1.084 9865 L1960 1.589 113
4101 T 47 t.083 9863 1954 1.583 128
411 A23) 1.087 9860 2008 1.978 19
A6 L4283 1.088 9858 2023 1572 1?7
A193 A319 1.049 5856 201 1.567 116
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tanh sinh cosh . sinoh cosh
4L, ik Ixdil, it 2xdjL L X AxdiL . Axdll. ArdlL n CufCa HIH; M
007000 01362 2113 2082 2128 1.0224 9781 4228 4352 1.061 9854 22051 1.361 114
007100 03357 2128 2096 2144 1.0227 918 4256 4186 1.092 9852 L2063 1.356 1
007200 03341 L2143 201 2160 1.0231 914 4286 A419 1.093 98350 2079 1.351 1t
.007300 02435 2158 2128 ik [.0234 97171 416 4452 1.095 .9848 L2093 1.546 19
007400 03459 L2t73 2139 2190 1.02)7 9768 A6 4484 1.096 9845 2106 1.541 108
007500 [03482 2188 2134 1103 1.0240 9768 4116 4517 " 1.097 9844 2120 1.326 106
007600 01506 .2203 L2168 2221 1.0244 8762 4406 4349 1.099 9842 2104 193 105
007700 01529 208 2182 2236 1.0247 9759 4415 4582 1,100 9840 2147 1.526 104
007800 031552 2132 2196 2231 1.0250 97136 4464 4614 1.101 .9833 2150 1.521 102
QG700 013876 2247 L2209 2263 1.0153 975} 4492 AG46 110} 5836 L2173 1L.517 101
008000 01398 L2261 L2223 2280 1.0257 9750 4312 4578 1.104 9EM L2186 1512 100
008100 03R21 2178 2337 2298 1.0260 9747 455} 4709 1.105 9832 2199 1.508 . 98,6
008200 D644 2190 2150 2310 1.026) 8744 4519 A4 1.107 9830 212 1.503 915
008300 01666 2304 L2204 2124 1.0166 9741 4607 4112 1.108 9317 L2125 1.49% $6.3
L008400 03689 2118 22717 2138 1.0170 9737 4616 4803 1.109 9825 2237 1.4%5 95.1
oesba 03701 232 2190 153 1.0173 974 4564 484 L1 8 2280 1.49) 94.1
008600 91233 2346 230} 2367 1.0276 5711 A691 4865 1112 9821 2262 1.487 91.0
008700 03735 2360 2 1181 1.0180 9728 AT19 4896 L1113 9819 L2275 1.482 1.9
008300 03177 2373 .2330 2196 10283 9728 AT 4927 11ts S0 .2287 {.478 $0.9
(05900 03799 2387 20} 2410 1.0286 S722 AT 4957 1.116 RETH] 2300 1474 89.9
003000 0182t .240] 2156 L2424 1.0290 9718 4801 4988 118 9313 2312 1.47 88.9
009100 03842 24104 L2368 2418 10293 973 4828 5018 P19 S L2324 1.467 88.0
009200 03864 L2428 2181 2452 1.0296 9T2 4855 5049 1.120 5809 2336 1.463 871
009100 03B8S 2441 2194 2463 1.0299 $709 4882 3079 1.122 9807 2348 1.459 86.1
009400 33906 2488 2407 2479 1.0J03 9706 A909 109 1,123 9805 L2360 1.456 83.2
002500 03928 2468 2419 2493 1.0306 9703 4936 5138 1.124 29803 23 1.452 84.3
D000 01949 L2481 2431 2507 1.0309 9700 4962 5168 1.126 9801 2383 1448 815
009700 03970 L2494 2443 2520 1.0313 9697 4988 5198 1.127 9799 2354 1.445 827
009300 L0390 ,2507 (2456 2334 1.0316 9694 5014 527 1.128 8197 L2406 1.442 8.8
009900 040141 2520 2468 2347 1.0319 9691 3040 5257 113 9794 2417 1.438 81.0
01000 04032 .251) B0 2360 1.0322 9688 5066 5286 1.131 97192 2429 1433 80.2
01100 04233 2660 2598 L2691 1.0356 9656 A9 5574 1.143 8112 2539 1.403 131
01200 04426 2781 2711 2817 1.0189 9625 5362 B33 1.159 9751 L2643 1.373 61.1
01300 4612 .2898 2820 L2938 10423 9594 5795 6128 1172 9731 L2743 1.350 62,1
01400 04791 .Jo1o 2924 L3056 1.0456 9564 6020 6181 1.187 9710 28318 1337 57.8
01300 04964 3119 P li 2 3170 1.0450 9533 6238 4631 1.201 9690 2928 1.307 34.0
01600 05102 3225 3T 3281 1.0324 8502 _ G450 6506 EUS 9670 04 1.288 50.8
01700 03296 .28 3200 .33g 1.0559 94M1 6635 mse 1230 9649 3096 1.275 479
0E800 .05435 28 L3298 3495 1.0591 9440 6856 L7403 1.244 9629 3176 1,255 45.3
01900 05611 L3523 3386 .1399 1.0628 9409 051 7650 1.25% 9609 3153 1.240 43.0
02000 05763 362} M0 301 1.666) 8378 1241 7891 1.274 9588 N 1,226 4t.0
02100 05912 3714 L1552 3800 1.0698 9348 1429 8131 1.28% 9568 3399 £.213 .1
02200 06057 3806 L1632 898 1.0732 a7 1612 .BlE8 1.304 9548 .J468 1.201 34
02300 06200 3896 L3710 3995 1.0768 9287 191 8603 .19 9528 3338 1.189 15.9
02400 06140 3984 .3786 L40%0 1.0804 9256 1967 8837 1.335 9308 L3600 1.178 M4
02500 06478 4070 560 A184 1.0840 9223 8140 069 1.)50 9488 662 1.158 k2|
02600 06613 EIPE] N 4276 1.0876 9195 8310 RATD) 1.166 9468 A2 1.159 31.9
02700 Ou747 4219 L4002 A367 1.0912 Sl64 2478 9530 1.381 S48 L3181 1.1%0 30.8
02800 06878 4322 4071 A457 1.0949 RIEL 8643 9760 1.397 9428 1818 1141 29.8
02900 Q007 4403 4138 4346 1.0485 9102 8305 9988 1.413 8408 .389) 1133 28.8
QJ000 07133 4483 4203 4634 1.1021 S07) 8966 1.022 1.430 9388 3947 1,125 21,9
03100 07260 4562 4269 4721 1.1059 9042 9124 1.044 1.446 9369 4000 .18 27.1
03200 Q73135 A640 433} 4808 1.1096 012 9280 1.067 1.462 9349 4051 L 26.3
03300 07537 A7 A9 4894 1.113) 8982 54 1,050, 1.479 9329 4100 1104 25.6
03400 07630 4794 4457 4980 1171 8932 9588 L.1id 1.496 9309 4149 1.098 24.8
3300 071748 4868 AS517 064 1.1X09 L8921 9737 1,135 1.513 9289 4196 1.092 .19
03600 07867 4943 A5T? 5147 1.1247 8891 9886 1.158 1.530 9270 A2 1.086 23,36
0370¢ 07984 5017 A63S 5230 1.1285 886! 1.0013 1.180 1.547 9250 4287 1.080 22.97
03800 03100 5090 L4691 B HF 1.1324 88M] 1.018 1.203 1.564 5230 4310 1073 22,42
01900 082135 5162 4747 3394 11362 380t 1.032 1.226 582 9211 AT2 1.06% 21.50
04000 0532y 8233 4802 5418 1.1401 B771 1.047 1.248 1.600 9192 A4 T 1064t 21,40
04100 05442 L5304 L4857 5556 11440 8141 1.061 1.271 1.617 9nn 4435 1.0%9 20,92
4200 08551 A3 A%11 3637 1.1479 8711 1.075 £.294 1.636 915 4495 1.053% 20.46
L4300 08604 5444 4964 A1 1.1518 B6E1 1.089% 1367 b654 813 4334 1.050 20,03
04400 08774 5513 S03 L3196 1.1%58 8652 103 1.340 1.672 Ilte 4371 1.046 19.62
L 500 03583 L4541 3066 5876 L. 1399 8621 1.1t6 1.363 1.691 055 4607 1.042 19.23
04600 LT Su49 3116 5934 1.183Y 8592 1,130 1356 1.709 9076 A643 1.038 18.85
04700 LOSUNA A7 JSlob 6031 1.167% 8562 £.143 1.409 1.728 9057 A679 1.014 18.4%
B0 O 2us 5784 5218 KR 11720 8532 1.157 1.43) 1.747 037 471 1.030 18,13
L4900 0931] .3450 .526) 6189 11760 8303 1.170 1.456 1.766 5018 AT46 1.026 17.82
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09400
05500

.09700
L09800
L9900

.100Q -
.10]0
L1020
L1030
.1040

1050
L1060
L1070
L1080
1090

L1100
A0
L1120
L1130
L1140

L1150
1160
170
L1180
4190

1033

1043

1033

L1063
1073
1082

4052
1101
ANl
A120
1130

1139
1149
1158
1168
nn

1186
1193
.1208
A214
1223

232
NEL)
Nyl
259
1268

1277
1286
1295
L1304
L1313

L1312
BRAl]
30
1349
1357

.1366
1378
1384
1392
1401
L1410
L1419
47
L1436
L1443

1453
L1462
L1470
1479
L1488

1496
.150%
1513
-1322
L1530

1339
L1347
L1336
1564
L1573

fanh sinh cosh sinh cosh .
2xdiL nidfl 2xdiL X 4nd!L ard'L AxdiL n CulCe HMy
5310 6267 1.1802 8473 1.18} 1.479 1.786 5999 4779 1.023
5187 6344 1.1843 B4 §.196 1503 1.§03 B98¢ A8 1.019
.540) 6421 1. 1884 JB413 £.209 1.526 E.B2S L8961 4542 1.016
S449 5499 1.1926 .8)85 1.222- 1.350 1.845 £94) 4873 1.013
S49H4 6575 [.1968 8156 1.235 1.574 I.863 B4 4903 1.010
35318 6682 1.2011 8326 1.248 1.598 1.§85 8903 4932 1.007
3582 6729 1.2053 B297 1.261 1,622 1,905 T 5886 4960 1.004
5628 6808 1.2096 8267 1.273 1.646 1.926 L8867 4988 1.001
5668 .6880 £.2138 ,8239 1,386 Lo 1.947 8349 5018 9985
ST 6956 £.2181 8209 1.298 1.693 1,968 LB810 5042 9938
3753 7033 . h21es .8180 1361 1.7t9 1.98% 8811 5068 5932
5794 7110 1.2270 8150 1.3231 £.744 2,011 8792 5094 9907
5834 7187 1.2315 81 1,336 1.770 2,433 JE773 5119 5843
5874 L1256 1.2355 8093 1.48 1.795 2.0%5 8758 A143 9860
5914 L7335 1.2402 806} 1.160 1.819 2.076 87137 S167 9837
5954 T4l 1.2447 8035 1.372 1.845 2.098 ST9 5181 5815
.5993 L1486 1.2492 3005 1.384 1.870 2121 .8700 5214 9793
6031 56 1.2537 7977 1.96 1.896 2,144 8682 5236 9112
6069 7631 1.2580 7948 1.408 1.921 2.166 8664 3158 97152
6106 T 1.2628 1919 1.420 1.948 2.189 3546 5179 9732
6144 7783 1.2672 .7890 |.432 1.974 2.213 8627 .5100 8713
6181 7863 1.272 7861 1.444 2.000 2.236 8609 5321 96594
6217 7907 1.2767 7833 1.45% . 2.026 2.260 859t . 534) 9676
6282 .BOI 1.2413 L1604 1.487 2.053 2,284 8512 5160 9554
.6289 8038 1.28561 L1715 1.479 2.080 2,308 8554 .S380 9641
6324 8162 1.2908 .1147 1.490 . 2107 2,332 L4537 5199 9624
5359 8237 1.1956 N9 1.302 2,138 2,357 4519 S417 5507
6392 8312 [.3004 7690 15014 2.162 2382 .8501 3435 9591
6427 8386 1.3031 L7662 1.525 2189 2,407 8483 3452 9576
G460 8462 1.3100 7634 1.537 2217 2432 (B463 5469 9562
6491 T 8338 1.3149 7608 1.548 2,243 2.458 L3448 J4BS 9548
6526 8614 1.31%8 577 1.560 2.174 2484 8430 5301 9534
6338 .B687 1.3246 7549 1.571 2.303 2.511 8412 As? 9520
53%0 8162 1.3295 7522 1.583 2331 253 395 3333 9506
6622 8837 1.3343 L1454 1.594 2,360 2.563 8178 L3348 5493
6658 8915 1.3397 464 1.603 2,389 2.590 8360 3563 5481
Lol 5949 1.3446 437 1.616 2413 2.617 BM2 5577 9469
6716 9064 1.3497 1409 1.628 2.448 2.644 8325 5391 L9457
6747 9141 1.3548 1381 1.639 2.478 2.672 .§103 .560% 5445
6178 9218 1.3600 1383 1,650 2,508 2.700 §Iv0 5619 9433
6808 9295 1.3653 24 1.661 2,538 2.728 L8273 5632 9422
6838 SI72 1.3706 1296 1.672 1.568 2.756 .B253 5045 Sl
6863 9450 1.3759 L1268 1.684 2.599 2.785 B8 5658 540
L6897 9528 1.2310 7241 1.695 2630 . 2.Bi4 8221 5670 9391
6925 9600 1.3862 224 1.706 2.662 2.84) 8204 5682 8381
6953 9677 1.3917 7186 L7 2,693 2,873 8187 S693 Ravs]
4982 biss 1.3970 s 1.728 2726 2.903 8170 S704 9162
011 9332 1.4023 M3l 1.739 2,157 231 8131 ST16 .9183
7039 9908 1.4077 104 1.750 2.7190 2.96) 8136 5127 534
L7066 5985 1.4131 1076 © 1,761 2822 2.994 8120 47137 L9335
1093 1.006 1.4187 7049 1n 2858 31.02% 8103 y 5347 anr’
20 1.014 1.4242 7022 §.783 2,888 ).087 8036 57187 8319
147 1.022 1.4297 6994 1.793 290 3,088 8069 5706 911
173 1.03¢ 1.4154 6967 1.80% 2950 3128 L8052 AN L9304
7200 1.037 1.4410 6940 1,615 9% 3483 8016 S1as 5297
722 §.045 1.4463 16911 1.826 .04 3188 8019 5794 i
7152 1.053 1.4523 6886 1.837 3.059 lne ,800) JSEU3 9282
A 1.061 1.4580 6839 1.348 .09 325 1986 K12 276
7303 1.069 1.4638 £833 1.858 R} )14 L1970 B I 9269
7327 1.076 1.4692 5806 1,569 Je4 1319 7954 5928 9263
7132 1.0£5 1.4752 6719 1.880 L+ 1353 7937 L5816 9157
Arel 1.09} 1.4614 6782 1.89) g 3.388 L1920 5543 9251
. .T402 1.101 1.4521 47125 1.502 1174 3,42} 7904 3850 9248
L1426 L1109 1.4912 6097 1.913 32 3459 7888 857 9239
7450 LEE? 1.49%0 6671 1.923 3,348 1,494 T 5864 9234
474 1.125 1.305] 6043 1.934 J. )85 3.330 856 38N 9218
7497 1.133 1.5108 5619 1.944 342 3.566 L7840 3878 9223
1520 b141 1.5171 6592 1,955 1462 .60 7814 S5E4 5218
7543 1.149 1.5:30 6368 1.966 3.301 641 7808 L5390 214
T506 1.157 1.5293 6539 1,977 1.540 L3678 102 5896 5209

A
11.50
17.19
16.90
16.62
16.1%

16.09
15.84
15.60
15.36
15.13

14.91
14,70
14.50
14.30
14.11

13.92
13.74
13.57
13,40
13,34

13.08
1292
12717
12.62
12.48

124 .
1n.n
12.08
11.95
11.8%

1.
11.59
1t.47
11.36
11.2%

1.4
11.04
0,54
10.54
10,74

10.63
10.55
10.45
10.37
10.2%

i0.21
10.12
10.04
9.962
9.884

9.808
9,734
$.661
9.5%0
9.519

9,45t
9.384
9.8
9.254
9.191

9.129
9.068
9.009
8.950
§.891

8.833
8.730
2.126
8.613
§.621
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tanh 1inh cosh sinh cosh

dlie diL xdiL 2xd.d. xdiL IxdiL K 4xd/L and!l. axdiL » CalC, HIN, M
.1200 L1581 9936 1389 1.163 1.83%6 6512 1.987 1479 bRIT 116 .5902 9204 8.569
L1210 1590 5989 L7612 1.174 1.5418 6486 1.99% 1,620 3.755 Y60 .5907 9200 5518
1220 L1598 1.004 TJ6M4 5,182 1.3479 6460 2,008 3.659, 1.791 7745 5913 9196 3,468
1230 L1607 1.010 7636 1.1%0 1.5346 6433 2019 1.699 3.832 7729 5918 9192 8.419
1240 6158 1.01% 7678 1,198 1.5605 L6407 2.030 1740 1871 1713 L3922 9189 8.371
L1250 1624 1.020 7700 1.207 1.3674 6181 2.041 3.782 3912 1654 .5926 9186 8.324
1250 L1632 1.02% i3] L2115 1.5734 6136 2.051 1824 3.982 7682 5931 9182 £.2718
1270 1640 1030 1742 1.223 1.5795 6331 2,061 3.863 3,992 7667 5936 9178 £.233
L1280 L1649 1.016 .1783 1231 1.5862 L6303 2.0m2 1.907 4033 1682 .5940 9175 2.189
L1299 L1637 1.041 .1783 1,240 1.5527 6279 2.082 1850 4.074 7637 8044 9172 8.146
L1300 1665 1.036 T804 1.248 1.5990 6154 2.09) 1.992 4,118 161 L5948 9163 8,103
1310 L1674 1.052 7824 1.257 1.6060 6228 2.104 4.036 4,158 JT006 L4951 9166 8.061
L1320 1682 j.057 .T844 1.263 1.6124 6202 2114 4,080 1.201 1891 .5954 9164 8.020
L1330 L1691 1.062 .7863 1.213 1.6191 6176 2.123 4,125 4,245 1878 .5958 9161 1.9718
1340 1699 1.068 LT8ES 1.282 1.6260 6130 2.13% £.169 4238 1560 L5961 9158 1.937
L1350 1708 1.073 7903 1.291 1.633 6123 2.146 4217 4304 1343 .5964 9156 7.897
10 NEITS 1.078 7923 1.300 1.640 (6098 2.156 4.262 4378 7530 5967 9154 7.837
A0 14 1.084 1945 1.308 1.647 6073 2.167 4,308 4.42) RETE 5969 9152 1.819
L1180 1133 1.089 7964 1,317 1.654 L6047 an 4,355 4.458 .1500 .5972 9150 1781
1390 AT41 1,094 1983 1.326 1.660 6022 2.188 4.402 4,514 1485 5975 5148 1744
L1400 1749 1.098 8002 1.334 1.667 5998 2.198 4.4%0 4.561 4 5978 9146 1.701
410 1758 }.105 L8021 1,343 1.615 59712 1,209 4.498 4,607 1436 5980 9144 7.671
L1420 1766 1110 .8039 1,252 1.681 L3947 2,219 4.546 4.654 7441 .5982 9142 1.636
L1430 (W 1.11s ,B0s7 1.360 1.688 5923 2230 4.39% 4.66) I 5984 9141 7.602
1440 1783 .10 8076 1.369 1.696 3898 2.240 4,644 4,754 7412 5986 9140 7.387
1450 1791 1,125 L8094 1.378 5,703 L5873 2251 4.695 4.800 197 .5987 9139 7.533
1460 1800 1.131 8112 1.388 1.710 L5847 2.261 4.746 4.850 7382 3989 9137 7.499
1470 1608 1.136 8131 1.397 1.8 5822 2.212 4,798 4.901 1368 .1990 9136 1.465
L1480 1816 1141 8149 1.405 1.9258 5798 2,282 4,847 4951 L7384 L3992 9118 7.432
L1450 1825 1.146 L8166 1415 1.132 3773 2293 4.501 $.001 1339 5993 134 7.400
1500 1833 1.182 .818) 1.424 1.740 L3748 2.303 4,954 5,054 73258 5594 9133 7.369
1510 1831 1157 .8200 1.433 1.747 3723 2314 5.007 5106 TML ,5994 9113 1.8
L1520 1850 1.162 8217 1,442 1.155 5659 2324 5.061 5159 ,1296 .5993 9132 2.309
L1530 1858 1.167 234 1.431 1.762 L5675 2,335 5148 5.212 7282 .5996 9132 12719
L1340 1866 1173 8250 1.460 1.770 5651 2.345 5,169 5,265 .7268 .3996 nn 1.250
L1550 L1875 1.178 8167 1.469 1.717 5627 2356 ., 5.22% 3.220 Tas4 5991 5131 7221
.1560 L1833 1.183 8284 1479 1788 5602 2.366 4.283 5.376 .7240 .5998 9130 7.491
1570 L1891 1.188 L8301 1.488 1.793 5571 2177 . 5.339 5432 7226 .5999 9129 7.162
1380 L1500 1.154 817 1.498 1.801 L5852 2387 5398 5,450 1212 5598 5130 1134
1590 L1508 1,199 213 1.507 1.809 3528 2.398 5454 3.544 7198 5998 9130 7.107
1600 1917 1.204 JBi49 1.517 1.817 L3504 2,408 551 4.60) 7184 5998 9130 1019
1610 1925 1.209 8363 1.527 1.823 L3480 2419 351 5.660 T 5998 L9130 7.082
1620 N13}! 1.215 8381 1.536 1.833 L5456 2.429 5.630 3718 187 3998 9130 7.026
1630 L1941 1.22 L8396 1.546 1.841 5432 2.440 ' 5,690 317 144 L5998 9130 7.000
1640 1950 1.22% 8411 1.555 1.849 3309 2.450 3.751 5.837 7130 .5598 5130 6.975
L1650 L1958 1.230 L8427 1.365 1857 L5385 2.461 5.813 5.898 RITY 5997 9131 6.949
L1660 1966 1.235 8442 1.574 1.865 $362 4N 3,874 5,959 7103 5596 9132 6.924
L1670 L1978 1.240 8437 1.584 1.873 L5339 2.482 3,938 6.021 1050 5996 9132 6.500
L1680 ,1983 1.246 8472 1.594 1.882 5318 2,492 6.00) 6.085 7076 ,5995 9113 6.876
1690 1992 1.251 LB486 1.604 1.890 .5291 1,503 £.066 6.148 .7063 .5994 9133 6.853
1700 .1000 1,257 L8501 1614 1,899 5267 2.513 6.130 6.212 7050 5993 9134 6.830
1710 2008 1.262 8513 1.624 1.307 5243 2.523 6.197 6.275 .7036 ,5992 9135 6.807
1720 2017 1.267 L8529 1.634 1.913 5220 2,534 6.262 6.342 ,7023 L3991 5136 £.784
1730 .2025% 1.272 L8544 1.644 1.924 5197 2.544 6.329 6,407 1910 .1989 9137 6,161
1740 .2033 1.277 8558 1.854 1.913 5174 2,548 6.395 6.473 L6997 4988 9138 £.738
1750 L2042 1.382 852 1.664 [.941 A1st 2.563 6465 6.541 L6984 .3987 5139 6,716
1760 L2050 1.288 8586 1.675 1.951 5127 2.576 6.534 6.610 £9M 59858 9140 £.694
1770 .2058 1.293 L3600 1.685% 1.959 L5104 3.586 6.603 6.679 6958 .1984 9141 6.672
L1780 2066 1.298 8614 1,693 1.968 5081 2.597 6.672 6.747 L6946 .5982 $142 6651
.17%0 ,2075 1.304 8627 1.706 1.977 5038 2,607 6.744 6.818 6913 5980 914 6631
L1500 ,208) 1.309 L8640 1.716 1,986 L5036 2618 £.818 6,891 L6920 5979 9143 6,611
1810 2092 1.3t4 8633 1.727 1.995 5013 2619 6.890 6963 6907 4977 9146 6.591
.i820 ,2100 1.320 8666 1.7131 2,004 4990 2.639 6.963 7.035 L6895 5975 9148 6.371
L1830 L2108 1,328 8680 1.748 2.012 4567 2.650 7.038 7.109 .6882 5974 5149 6,550
1840 2111 1.330 8693 1,158 2,022 L4948 2,660 1113 7.183 6870 Js72 9150 6.530
.1850 228 1.135 8706 1.769 1,032 4922 2671 11491 7.260 L6857 L4569 9152 6511
R 2134 1341 8718 1.780 2.041 L4899 2,681 7.267 1.336 L6845 .3867 9154 6.492
1870 L2142 1.046 873t 1.791 2.081 4876 2.692 7.345 7412 L6832 .5963 9155 6.474
188U L2180 1.351 8743 1.801 2.060 4854 2.702 7,421 7.488 L6820 .5963 9157 6.436
1840 JE1) 1.356 8788 t.812 2,070 4832 2m2 1.500 1.366 L6808 5961 9159 6.438
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(0F

tanh sinh cosh sinh cosh
dlia diL il 2xdiL 2xdiL xdiL K dxdiL 4xdiL andiL n CufCs H: I, A
.::c')g 3::; :;2: :;:; :.sn 2.079 4809 2.1 7.581 T.647 6796 5958 S1al 6.421
. 2 . . 834 1,089 4787 2734 7.663 1.728 6784 L3958 9103 6,401
L1920 2184 1.a12 8791 1.94% 2099 4765 2744 1.746 1810 6712 L5952 5103 6.185
L1930 2192 1317 -7 88D 1.856 2.108 4743 23558 1.827 7.89] 4760 .5950 9167 6368
L1840 2201 1,383 .BR1S 1.867 2118 4T 2765 7.811 1974 6748 .3548 9169 6.351
1950 .2209 1.288 L8827 1.879 2128 L4699 2776 1.996 8.059 6736 L5046 9170 6.334
::gg :i-‘:: ::;; :::; 1.890 2.138 4677 1787 8.083 8.148 6724 L5944 91712 6317
.1930 .2w54 1.404 .“62 1.901 2.148 4053 2.7197 8.167 8.224 6712 5941 914 6.300
1950 .2;43 1o .sm 1.913 2,158 L4633 2,808 8.256 8.316 6700 5938 8176 6.284
. .22 . . 1.924 2.169 L4611 - 2819 B.346 8.406 L6689 .593s 9118 6,268
,2000 .2251 1.414 8884 1.935 2178 L4590 2.829 £.436 B.495 6677 .5932 9181 6.253
L2010 2260 1.420 L8898 1.947 2.189 4369 2,840 B.524 £.583 6666 5929 9183 6.137
.2020 2208 1.425 .8906 1.959 2.19% L4547 2.850 2616 8.674 6634 5926 9158 6.222
.2030 2277 1.430 8517 1.970 2.210 4526 1.861 8708 8,766 L6642 .592) 9159 6.206
L2040 2288 1.436 L8928 1.982 2.220 L4504 2.872 8.803 B.560 L6631 5920 9190 6.191
.2050 2293 1,441 .6339 1.994 2231 L4483 2.882 8.897 8.953 L6620 5917 9193 6,176
. 2060 2302 1,446 8950 1.006 2,242 L4462 2.39) 8.994 9.050 6608 S914 9193 6.161
.2070 2310 1.451 L8960 2.017 2.252 L4441 2.903 9.090 9.144 6597 3911 9197 6.147
.2080 2319 1,457 L8971 2.030 2.263 L4419 2914 9.187 9.240 L6586 .5908 9200 6,133
.2090 23128 1.462 L8981 2.042 2.274 L4398 2923 9,288 9.342 6574 .5905 9202 6.119
.2100 2336 1.468 L6991 2055 2.28% AT 2936 9.389 9.442 6563 .5901 9205 6.10%
L2110 L2344 1.473 9001 2.066 2,298 4387 2946 9.490 9.542 L6552 L5898 9201 6.091
2120 L2353 1.479 5011 2.01% 2,307 A336 2987 9.590 9.042 L6541 L5894 9210 6,077
.2130 ,236% 1.484 5021 2,091 2.318 4313 2.967 9.693 9.744 6531 ,5891 9213 6,064
.2140 2370 1.48% 5031 2.103 2.329 4294 2.978 9.796 9.847 6520 5888 9213 6,081
L2150 2378 1.494 9041 2.115 1,340 4274 2.989 9.902 9.952 L6509 584 9248 6.037
2160 2387 1.500 9081 2128 2,351 ,4253- 1999 10.01 10.06 L6498 .588) 1 6.024
2170 2398 1.306 L9061 2142 2,364 4232 3010 10.12 10,17 L6488 .3878 9223 6.0H
2180 L2404 1511 5070 2,184 1,378 A1 302 10.23 10.28 5417 JA3T4 9226 599
2190 2412 1.516 9079 2166 2,336 4191 oM 10,34 10.38 6467 L5871 o128 5.981
.2200 2511 1.3 9088 21718 2397 ALTE 3.042 10,45 10.50 6456 3868 9231 5918
.1210 .2429 1.526 5097 2,192 2,409 L4181 3.052 10.56 10.61 G446 3564 9244 5,963
2220 L2438 1.832 9107 2.204 2,421 4131 3.063 10.68 10.72 6436 5461 9236 5934
2230 L2446 1.53 9116 2.218 2,413 Iy 3.074 10.79 10.84 L6423 L5857 9219 5919
2240 L2455 - 1.542 9125 2.230 2,444 L4091 3.085 10.91 10.95 6414 5854 9242 390
2250 .2463 1.548 9134 1,244 2,457 4071 3.095 11.02 i1.07 L6404 L3830 9213 598
2260 .2472 1.553 9143 2157 2,469 L4054 1.106 1118 1119 6394 L5846 5248 $.903
2270 18] 1.559 9152 2.271 2,481 40N N7 11.27 11.31 6383 5841 9781 5,89
2280 2439 1.564 9161 2.284 2,493 L4018 32 11.39 144 61T 5838 5254 $.880
2290 2498 1.569 9170 2.297 2,506 L3991 1138 1151 11.56 6363 L5834 9233 1,869
.2300 12506 1.575 9178 2.1 2518 It | 3449 11.64 11.68 6333 L5830 92at" 5,358
2310 L2518 1.580 9186 1.32% 150 .3952 3160 11.77 11.51 6343 5826 5264 5.848
2320 .2523 1.83% 9194 2.338 2.54) .3932 un 11.90 1193 6333 B} ] 9261 3,438
2330 L2532 1.59} .9203 2.352 2.556 L3912 3182 12.03 12.07 6323 5819 9270 5.827
2340 L2540 1.596 92m 2.366 1,569 L3893 3492 1215 12.19 6313 L5813 9273 5.816
2350 1549 1.602 29 2.330 2.581 R4 1.203 12.29 12.33 63034 L3811 9276 $.806
2360 L2838 1.607 9227 2.39) 2,594 1131 1214 12.43 12.47 6294 L8607 9179 4,796
2370 L2566 1.612 9135 2,408 2.607 836 31.128 12.5% 12.59 6284 J3BO4 9282 5,786
2380 L2578 1.618 9243 2.422 2.620 JB16 1236 12.69 1.7 6275 .5800 9288 5,116
2390 L2584 1.623 9251 2436 2634 37191 3,247 12.83 12.87 6263 5796 9288 5,766
.2400 .2392 1.629 9259 2,450 2.647 AT 1287 1297 13.01 6256 L5192 9291 5.756
L2410 .2601 1.634 92617 2,464 2.660 3760 1268 1311 1315 6246 3788 5194 5,746
2420 .2610 1.640 9273 2,430 2.674 74 1,279 13.26 11.30 6231 L5784 .9298 5.736
2430 L2618 1,645 9282 2.494 2687 3122 3.290 13.40 1).44 6228 5780 9301 1327
2440 2627 1.650 9289 2,508 1,700 04 330t §3.55 13.59 6218 5776 L9304 518
2450 2638 1.656 9296 2523 1,714 L3685 3312 13.70 1373 6209 S 9307 5.7110
2460 2644 1.661 9304 2.538 2728 3666 3323 13.85 13.88 .6200 5768 8310 3,701
2470 .2633 1.667 K2H] 2.553 1742 L3648 3334 14.00 14.04 L6191 764 314 4,692
2480 .2661 1.672 9118 2.568 2.753 3629 3.344 14.15 14.19 6182 4760 5317 5,684
2490 .2670 1.678 93125 2.58) 2,770 L3610 3.35% 14.3 14.38 L6173 5756 9320 1675
2500 .2679 1.683 9332 1,599 2,784 3592 3,367 14.47 14.51 L1164 8752 91 . 5667
.2510 L2687 1.689 9139 1.614 2.798 3574 117 14,62 14,66 6158 8748 9127 5.658
.2520 2696 1.694 9346 2.629 2.813 L1556 3.388 14.19 14.82 6146 3744 9330 5.650
L2330 .270s 1,700 ,9153 2,645 1828 L3537 1399 14,95 14.99 6137 3740 9333 8,641
2540 2714 1.708 .9360 2.660 1.842 L3519 3.410 15,12 15.1% 6128 A6 9336 5.633
2550 2722 1 9367 1.676 2.636 .3501 142 15.29 15.32 6120 Sz 9340 3.624
2560 2TH 1.716 934 2.69) 2,871 .348) 3,432 15.48 15.4% 6111 S8 5143 5.616
2510 1740 1.722 9181 2.707 2,886 3463 3.443 15.61 15.66 L6102 ST 9146 S 508
2180 2149 TPy 9388 213 1,501 3447 3,454 fs.50 15.83 6093 30 9349 5.600
2590 218 1132 9394 217 2,916 430 3.465% 1597 16,00 L6085 N6 9183 5.592
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tanh sinh cosh sinh cosh
dils a4/L L 2xdiL 2xd'L 2xdfl. K dxdiL dxdil dxcdiL N ColCy HIH] M
2600 L2768 1.738 9400 2.75% 2.911 JHI12 kR ri ] 16,15 16.1% 6076 a2 9156 5.383
2610 2773 1.744 9406 2.1 2,946 L3194 3.487 16.33 16.36 5068 .5707 9360 5.578
2620 2784 1.14% Sd412 2.788 2962 376 1498 16.51 16.54 6060 5703 9163 5.571
L2630 2192 1.755 9418 21,804 2,977 L1159 3309 16.69 16.73 6052 5699 9167 5.163
2640 2801 1.160 9425 3.820 1.992 3342 3520 16.88 16.91 6043 5695 91710 3.556
L2630 2810 - 1.766 R 23| 2337 3008 13125 k211 11.01 17.10 6033 5691 9173 5.548
L0 L2819 1.77) 9437 458} 3.0} 1308 3.542 17.26 17.28 6027 3687 I 5.341
L2670 (2827 1.17¢6 9443 2.870 .09 3290 1.553 17.45 17.48 5018 .5683 9380 5.5934
.2680 L2836 1.742 B449 2,886 J.oss 274 3,564 17.64 17.67 LA10 5679 .5183 5517
1690 2843 1.788 9435 2.904 3.071 3256 31.378 17.84 17.87 L6002 5675 9386 5.520
2700 L2834 1793 451 1921 1088 L3239 3.38¢ 18.04 18.07 3994 5671 5390 5513
L2106 L2863 1.799 S467 2,938 3104 a2n 1.598 18.24 18.27 5986 5667 92193 3.506
2120 2872 1.604 9471 2,956 3120 L3208 3610 18.46 18.4% 5978 661 9196 3.499
L2730 L2880 1.810 9413 291 3.136 L3189 1620 18.65% 18.67 5971 5659 9400 3.493
L2730 2889 1.815 9454 2.99%0 3153 i 363t 18.86 18.89 5963 L5658 9403 5.486
2750 L2398 1.821 9450 2,008 a1 3153 3.642 19.07 19.10 .3935 5631 5406 3.430
L2750 2507 1.826 495 3.028 3.186 3139 1,653 19.28 19.30 3947 5647 5410 3.474
2710 .2916 1.832 9300 3043 3103 3122 3.664 19.4% 19.51 5940 5643 9413 5.468
] (] 2924 1.837 9308 3064 R0 L3106 3,575 t9.71 19.74 3932 3619 5416 5.462
2790 2913 1.843 9511 1.079 3237 L3089 3.636 19.93 19.96 5925 5635 5420 545
L2800 2942 " 1.849 9516 1.097 3,254 il 1687 0.6 2048 5917 - ,5631 9423 5.450
2810 2951 t.854 952 L1LS 1.an 3057 3.709 20,39 20.41 L5910 5627 9426 5444
L2820 2960 1.560 9526 ERRL ).289 040 320 0.62 20.64 5902 5623 9430 5.438
2830 L2969 1.866 9532 LI52 3.307 3024 Rk 20.85 20,87 5895 5619 9413 5.432
.2840 2978 1.871 8517 3in 3325 .3008 3.742 PIN ] 2401 3887 613 9436 5,426
L2850 L2987 Lgn 3342 11%0 1) 2692 3754 21.33 21.35 .SE80 5611 9440 3.420
2860 2996 1.882 9547 3,209 336l .2978 3,763 .57 , 21,59 5813 5607 944} 5414
L2870 . 3005 1.888 9332 3.228 3.319 2959 3716 21.82 21.84 5866 560 9446 3.409
2880 3014 1.891 9557 3.246 116 2944 3.787 21.0% 22,07 5839 5600 9449 3.403
2890 3022 1.89% 9362 3.264 3414 2919 3.798 22.30 22.32 3852 5596 9452 3.397
2500 3031 1.905 9567 3,284 3.43) 2913 3,809 22,54 2.5 SB4S 3592 9456 5.392
2910 040 1.910 9372 3.30) 1.451 2898 ).821 22,81 pod X} 5838 3588 9459 5.386
2920 L3049 1.916 9577 3.32) 1471 2882 38R 23.07 .09 ,583) 5584 9463 5.380
2930 3058 1.922 9181 3.4} 3.490 L2866 1.84) 21.33 2335 5824 5380 9465 5378
L2940 L1067 1.927 9383 362 3.508 .285] 3.855 1).60 2).62 5817 5576 9469 .3
2950 .o16 §.93) 4590 3382 5 L2838 1.B66 21,86 21.88 5810 5372 9473 5.366
L2960 LJ08S 1.938 9594 3.402 1346 2820 3.871 14,12 24,15 S804 5368 9476 5.361
,2970 3094 1.944 9199 1,422 3.56% 2803 3883 24.40 - 24,42 5797 S564 9480 5.156
2980 J10) 1.950 960) 3442 3.585 2790 3.900 24,68 4.70 5790 5560 94313 5.351
L2990 3112 1.955 9607 Y462 3.604 22718 3911 24,96 24.98 5784 5556 9486 5.547
L3000 C M2 1.961 9611 1483 3.624 2760 1922 25.24 2526 s 5552 9490 5.M2
3010 A0 t.967 9656 3.503 3.64) 2743 3933 25,53 25,58 ST 5549 9491 5.337
.3020 A139 1.972 9620 1424 388} L2730 3.945 25.82 25.83 5764 5545 9496 5312
3030 JM48 1.978 9624 1,545 1.68) 2715 1955 26.12 26.14 5758 5541 9499 5.528
3040 ALY 1.984 §629 1,566 3.70) 2700 3.968 36,42 26.44 5151 5338 9502 5.323
3050 3166 1.989 9633 1.547 374 2683 3979 ° 26.72 26,74 5745 5534 9305 5.318
3060 L3178 1.993 9617 ).609 3.745 2670 1.9%0 1.0 27.04 5739 5530 9509 534
3070 184 2.001 9641 1630 3,765 2656 4.002 21.33 27.35 5732 5527 9512 5.309
3080 3193 2.007 9645 1,651 1,736 2641 4.013 27.63 27.66 5126 5523 9513 5.305
3090 3202 2012 9649 1673 1,806 2537 4.024 21.96 I7.58 5120 5519 5518 5.300
L3100 A3t 2.018 9653 31.694 3827 2613 4.036 28.28 28.30 T4 5518 9522 5.296
350 3220 2.023 9656 L116 3.948 2599 4.047 2B.50 28,62 5708 B3 9525 3.192
L3120 L3230 2.009 9650 1738 3.870 2584 4,058 8.9 28,95 5701 5507 9528 3.288
L3130 3239 2.035 9664 1760 3.491 1370 4.070 29.27 29.28 5695 S504 9531 5,284
40 3248 L0410 9668 3782 1912 1556 4,081 29.60 29.62 3689 5500 9535 5.260
3150 L3237 246 9672 3,808 19M 2542 4093 29.94 29.96 5683 5497 9533 5.276
L3160 L3266 1.052 9676 MBS 3.956 2518 4.104 10.29 30.34 53678 5494 9544 3.272
310 3278 2,058 8879 135 3.978 .2514 4.116 30.64 30.65 5672 3490 9544 5,268
3180 L3284 2.063 9682 1873 4,000 2500 4.127 30.99 31.00 3666 5486 9547 5.264
3190 L3294 2.069 9686 3896 4,022 2486 4.139 31.35 3.7 5660 4483 9550 5.260
L3200 3302 2.075 9690 1919 4,043 1712 4.150 LTI .2 5655 J479 9553 5.256
L3210 311 2,081 9693 3.943 4.068 2459 4,161 B FE J2.08 5649 3476 9355 5.2582
3220 L3321 2.086 R 31,906 4.090 2445 4,173 32.44 32.46 5643 3472 9359 5.249
L1230 L3330 2,092 4700 3.9% 4.114 2431 4. 185 32.8) 12,84 5637 L4468 9562 3,245
L3240 R 2,008 970} 4.014 4,136 2413 4,196 A0 33.22 5632 3465 9563 3.24|
3250 3349 04 9107 4,033 4,160 2404 4,208 3).60 3.6l A627 5462 9568 .17
L3200 3387 ARV 9710 4,061 4.183 2391 4219 3397 11.99 362t 3438 95T 324
3270 Moy PANE] 911} 4085 4,106 2378 4,231 34,31 34,38 S616 3453 9374 $.231
.80 L1376 PR 7 4110 4,230 234 4,242 . 34.79 5610 5431 9517 117
3290 V385 2,122 9730 4.12% 4.2%4 2351 4.254 35.18 519 3605 S448 9340 3.22)
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520
APPENDIX 1. (Continued)
tanh sinh ¢osh sinh cosh
diLe il 2xdil dxdiL 2xdiL 2xdiL X AxdiL 4xdfL dxdiL n Cu/Ce MIH, M

L3300 3304 2.1 972} 4159 4,277 2138 4,265 35,38 15.59 3599 S 9351 $.220
310 0 2,138 9726 4.184 4,301 23128 4217 ELR] 36.00 5394 Sad) S586 L2147
1120 WA41] 2.144 97129 4,209 4.328 212 4,288 36,42 316,43 1589 3438 L9489 3.214
3330 .34 2.150 9732 4,234 4,150 2299 +.300 36.84 36.85 5554 3434 9592 5210
L3340 L3431 2.1%6 9738 4.159 43715 2286 4311 32.25 a7 31578 S 93958 5.207
JJisa 3440 2.16) 9738 4,284 4,399 L2273 4,323 70 2 5573 5427 8598 5,204
3360 3449 2,167 974 4.310 4.424 2260 4,335 38.14 38.15 5563 5424 9601 5.201
L3370 459 2173 - 9744 4,336 4,450 247 4,346 38,59 36.60 5563 5421 9604 5,193
L3380 3468 2,179 9747 4,161 4.474 2233 4.338 39.02 I9.04 5558 5417 9607 5194
L3390 L3477 2.183 S50 4.388 4,500 2222 4,369 39.48 39.49 5353 414 9610 LATH
,3400 L3468 2190 9753 4,413 4.525 2210 4,381 19.9% 39.96 5544 5411 9613 5.188
JM10 3498 2.196 9736 4.439 4,550 L2198 4.392 40,40 40,41 3544 5408 9615, 5188
3420 L3504 2,202 9758 4.466 4.576 2183 4,404 40.87 40,89 5539 5408 9618 7 582
3430 3314 2.208 9761 4.492 4.602 211 4.416 41.36 41,17 A5 5402 G621 L1
3440 3523 2,214 9764 4.521 4.630 2160 4,427 41.83 41.84 5519 5199 5621 5176
L3450 3532 2,220 9767 4.547 4.856 2148 4,439 42.33 42,34 5524 8396 9626 517
L3460 3542 2,228 9769 4,375 4.682 2136 4.451 4283 42.84 59 5392 5629 51718
L1470 L1551 2.231 - 9172 4,602 4,709 224 4.462 43.34 43,13 S3s 5389 9632 5.168
3450 L3560 2.217 9778 4.629 - 4,736 2011 4,474 43.85 41,86 3510 4386 9635 5.165
.3490 510 2.243 817 4.657 4.763 2099 4,486 44.37 44.40 5505 .538) 9638 5.162
3500 3379 1349 9780 4.685 £.791 .2087 4498 44.89 44.80 5301 5380 SE40 318
L3510 .31588 2.255 9782 4.71} 4818 L2076 4.309 43,42 45.4) 3496 X 9643 5182
L3320 L3598 2.260 9785 4,741 4,845 2064 4,521 45,93 45,96 5492 5304 5646 5.154
L3330 LAéo7 2,264 5787 4.770 4.873 .20%2 4,333 46,50 . 46.51 5487 530 9648 5.552
3540 L3616 2.272 3190 4.798 4,901 2040 4,544 47,03 47,04 5483 L5368 9651 5.149
.3550 L3625 2.278 9792 4.827 498 2028 4.5%6 47,59 41.60 5479 53658 9634 5147
L1560 3635 2.284 97958 4,836 4,951 2017 4,568 48,15 44.16 5474 5162 9657 5144
L3570 3644 2.290 9791 4.885 4.987 2003 4.579 48.12 48.73 5470 .$359 9659 5141
L1580 L3653 2.296 97199 4914 5.015 1994 4.591 49,29 49.30 5466 538 5662 5139
L3590 L3663 2.301 9801 4,944 5.044 1983 4,603 49.88 49,89 3461 53152 9665 5137
L3600 1672 2,307 "? 9804 4,974 s.o0n 19 4.6i% 50.47 30,43 457 5350 9667 5134
L3610 2 2.3t3 ¢ 9806 5.004 5.103 1960 4,627 51.08 51.09 L3431 5347 9670 5132
L3620 3691 2,319 .9808 5.034 312 L1949 4.638 51.67 31.87 449 5344 9673 5130
L3630 L3700 2.328 9811 5.061 5.161 A9 4650 5217 32,28 Sd4l 5342 9675 5.127
L1640 L3709 2.3 9812 5.004 5.191 1926 4.661 52,89 52.9¢ 5441 4319 9677 5.128
L3650 719 2337 9818 50124 5.2 1918 4.673 53,52 51.53 5437 5336 9580 5.12)
L3660 3728 2,342 5817 S.155 5.251 504 4,685 54,15 54.16 5433 513 9683 312
L3670 A3 2.)48 9819 5.186 5.281 1894 4.697 54,78 $4.79 5429 5330 G686 5.118
.3680 347 2.154 98217 - 8217 5.311 1883 4.708 55.42 55,42 L5425 SA 9638 5116
L3650 L3756 2,360 9823 5.248 5,143 1872 4.720 56.09 56.10 5421 5318 9690 5114
300 3766 2.)66 L9825 5.280 5374 1861 4,732 56.76 56.17 S417 5322 9693 112
3710 17s 2.372 9827 5312 5.406 1850 4.744 5143 57.44 413 5319 5696 5110
3720 3185 2.378 9830 . 345 5.438 1839 4.756 58.13 58,14 5409 317 9698 5.107
I yhli] 3794 2.184 9812 L3317 5,469 L1828 4,168 58.82 - 58.83 5405 X112 9700 5.105
N0 JE04 2,090 98} . s410 5,502 .1818 4,780 59.52 59.53 5402 5312 9702 510
3750 A8} 2,396 9838 5443 5534 1807 4,191 60,24 60.2% 5198 5308 9708 5.101
3760 .3822 2.402 9837 5.475 4,566 1797 4.803 60.95 60.95 5394 5306 9707 3.09%
3170 L3832 2.408 9839 5,508 5.408 1786 R 1H] 61,68 61.68 5190 5304 970% 5,007
3780 B4t 2.413 5844 5.541 5.6)1 1776 4.927 62.4} £2.42 5387 5301 9112 5093
3150 L3850 2,419 9843 5572 3.661 1766 4,838 €213 8. 14 3382 5399 9714 5.093
.3800 L3860 2,425 9843 $.609- 3,697 1736 4,851 63,90 61,91 5380 L5296 Rrlks 3.091
3810 369 2,431 S84 5.643 5.731 1745 4.882 64.66 t4,67 5376 L5294 59 5.090
820 L1879 2.437 9848 1677 5.76% 1738 4,875 £5.43 £5.46 3312 5291 U 5.008
,JB10 JJBG8 2.44) 9830 5,712 5.798 1725 4.885 66,20 66.21 5369 5288 5724 5.086
L3840 .3898 2.449 9882 5746 5.833 1718 4.898 67,00 67.01 5363 L5246 9726 5.084
.3850 3907 2.455 9854 5,780 5.566 1705 4910 61,80 67.81 5362 5284 9728 5.082
L1860 3917 2.461 9455 5.814 5.900 1695 4.922 68.61 68.61 5153 8231 9T 5.081
JIBT0 L1926 2.467 9857 3,850 .98 1683 4.934 69.4% 69,46 3353 5219 9732 5.019
J3B80 L3916 2.473 9859 5,886 5970 RUYS 4.946 70.28 70.29 5382 5276 9733 5.077
.J8%0 L1945 2.479 9860 5921 6,005 Jebl 4.958 71,12 7513 5349 S1T4 917 5.076
do00 L3955 2,485 9862 5957 6.040 1656 4.970 71.97 71.98 5343 5271 51 3.074
39io 3964 2.491 9864 5,993 6.076 646 4.982 12,83 72.86 5342 5269 974} 3.071
L3920 974 2.497 9865 6.029 6012 1636 4.993 13,72 73.72 5139 8267 9743 5.071
3910 3983 2.50) 9567 6.066 6.148 1627 5,005 74,59 74.59 53136 3263 9745 5.069
,3940 3993 2.509 9869 6.103 6.185 JA61T 5.017 75.48 75.48 5352 5362 9748 5.067
L3950 4002 1.515 9870 6.140 6,221 T.1608 5.9 76.40 - 76.40 3129 3160 9750 5.066
3960 4012 2521 9872 6477 6.238 L1598 5.041 77.32 7.2 5316 5158 91852 5.064
3570 402 2.517 980 6,215 6.293 L1389 5,033 78.24 78.24 A3 5255 9754 5.063
L3980 4031 2.3 9874 6.252 6,132 NEY 5,065 79.19 9.19 .5320 5253 9736 5.062
1550 4040 2338 9876 6.150 6.16% 1570 3017 80.13 80,13 SM7 3251 2758 5.060
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APPENDIX 1. {(Continued)

521

anh sinh cush sinb cosh

dile dit, 2xdidl. IxdiL IxdiL 2adiL X dxdil 4xdiL . 4xdiL a CalCs HIH. M
4000 AG30 2.544 98717 6.329 6407 1561 3.089 81,12 81.12 5314 5248 9761 5.058
A010 4039 2.350 2819 6,167 6.445 1552 5101 82.08 82.08 A3t 5246 876) 5.056
4010 4069 2.556 9580 6.406 6.483 1342 3113 81.06 81.06 5108 3244 9768 5.053
A0 4078 1.562 9882 §.444 6.521 L1533 5,125 84.07 84.07 L5108 5242 9766 5.05)
4040 L4088 2.568 9883 6.484 6.561 L1524 3.137 B 85.11 5302 3240 9768 5.052
4050 4098 2578 9885 6.52% 6.601 318 5.149 86.14 86.14 52199 5238 8m 5.030
4060 4107 2.581 9886 6.564 6.640 1506 3.151 87.17 8747 5296 3236 R:yir] 3049
4070 All8 2.586 9847 6.603 6.679 1497 51N 88.20 88.20 5293 5234 9774 5.048
LADR0 4126 2,592 9489 6.644 6.718 1488 5.185 §9.28 . 89.28 5290 L5232 9715 5.046
A0 4136 2.598 REL0) 6.684 6.758 L1480 5.197 90.39 90.39 3287 5229 97178 5.048
ALDO 4145 2,604 9891 6.72% 6.799 REYS] 5.209 9l.44 91.44 5188 3127 9780 5.044
A0 4135 2610 9892 6.766 6.839 1462 3221 92.55 92.55 5282 S522% 9782 5.04)
AL A6 1.616 9854 6.806 6.479 1454 5.233 91.67 93.67 5219 5223 9784 5.041
4130 A4 2623 9895 6.849 6.921 L1443 5,245 94.83 94,83 52n A 9786 2040
4140 418} 2.629 9894 6,890 6,963 L1436 3257 93.96 95.96 5274 5219 5788 3.019
A150 4193 2.638 9598 6.932 7.004 1428 5.269 97.13 .1 ATt s 97%0 5.037
4160 4203 2.641 9859 6.974 T1.046 4419 5.281 98.30 98.30 5269 218 5792 .06
AL170 4212 2.647 5900 1.018 1.058 411 5,294 99.52 99.52 3266 52113 9794 5.Q18
4180 4222 2.65) 9901 7.060 FAR 1403 3.)0% 100.7 100.7 5263 A1 5795 5.034
4190 A231 2.639 9902 1.102 1113 1394 5.117 101.9 101.9 5361 3208 97197 3.03)
4200 A4 2.663 9904 7.146 1.213 1386 3319 103.1 1021 3258 5208 9798 3.031
4210 4350 2.671 99035 1.190 1.259 L1378 5.341 104.4 104.4 5256 5206 9800 5.030
4220 4260 2.677 9906 7.2M 1.303 L1369 5383 105.7 108.7 5253 5304 9802 5.029
4230 4270 2.683 5907 1.219 7.349 L1361 3,366 107.0 107.0 5251 5202 9804 5.02
A240 L4280 2.689 9908 1.32% 1.392 L1333 5,378 108.3 108.] 5248 5200 9506 5.027
4250 4289 2,693 9909 1.3 7.438 L1343 $.3%0 109.7 109.7 5246 5198 9508 5.026
4160 Al98 2.701 £910 7412 T.479 A37 5,402 110.9 1109 5244 S196 9810 3.025
42710 4308 1.707 9911 7.457 71.524 1329 3414 112.2 112.2 3241 3195 9811 5.024
4280 A118 271} 9912 7.503 1.570 1321 5.426 1136 1115 5239 5193 5812 5.02)
A25%0 4328 1h9 913 1.55% 1.616 NEEE) 5,438 115.0 1150 5237 L5191 9814 5.022
AI00 4137 2,123 94 1.595 - L661 1305 5.450 115.4 116.4 524 S189 9816 5.021
4110 L4347 .13 9915 7.642 1.707 1298 5.462 117.8 178 5232 5187 9818 5.020
4300 4156 2137 9916 7.68% 1.7153 L2907 5.474 119.2 119.2 5130 B11.1) 9819 5.019
4130 4166 2.74) 9917 7.735 7.800 L1282 5.485 E20.7 120.7 5127 JSied 9821 5.018
4340 4376 2.149 9918 17.783 1.847 1274 5.499 122.2 122.2 3218 182 9813 5017
4350 4388 1,155 9919 7.831 7.895 1267 3.5 1237 123.7 5223 Sigt 9824 5.016
4360 4395 2.162 9920 7.830 7.943 4259 5.523 1252 1232 5221 S179 9826 3013
A370 4405 2.708 3921 7.922 27.991 1251 5.535 126.7 126.7 5218 A1 9828 5014
4180 4404 27174 9922 1975 B.035 1244 3.547 128.3 128.2 5216 3176 5829 5.013
4390 4424 2.780 9923 B.026 §.088 1236 5.560 129.9 129.9 214 174 9830 5.012
4400 AdM 2.786 9924 8.075 8.136 L1229 3572 131.4 131.4 A2 smn 9832 5.0t
4410 444} 2.192 9925 8.124 B.188 222 5.584 133.0 133.0 5210 1k 9833 5.010
4420 33 2,198 9926 §.175 B.236 NFIL) 3,596 1347 134.7 5208 3169 9335 5.009
4430 4463 2.804 9927 8.228 8.285 1207 3.608 136.3 136.3 5206 3168 9816 3.008
4440 A2 2810 9928 5214 8,334 1200 5.620 1319 131.9 L5204 3166 9838 3.007
4430 4482 1.816 9929 3.126 B.387 L1192 5.632 139.6, 119.6 5202 16 - 9839 5.006
4460 A492 2.822 9930 8.379 8.438 L1183 5644 141.4 141.4 5200 St6) 9841 3.005
4470 A301 2.328 5910 B.427 8.486 A178 5.657 1431 143.1 3198 S161 9843 3.005
4480 A5 2.834 9931 $.481 8,340 i 5.669 144.8 144.8 3196 360 g4 5.004
4450 4321 2840 9932 §.532 8.3%0 164 5.681 146.6 146.6 5194 158 9846 5.003
4300 L4531 2.B47 993 §.583 B.64) AL5T 5.693 148.4 148.4 3192 5157 9847 5.002
510 L4540 2.85) 9934 §.638 8.5%5 1150 1,708 150.2 150.2 5190 3156 8848 s.001
4520 45350 2.859 9935 §.693 8.750 1143 a7 152.1 152.1 188 3154 9849 5.000
4330 A560 2.565 9935 8.747 8.304 136 3.730 154.0 1340 5185 3152 9851 5.000
4340 4569 2.871 9936 8.797 5.854 L1129 3,742 135.9 1539 5184 L5151 9852 4.999
4550 AT .8 5937 8.85 8910 1122 5754 157.7 157.7 5182 5150 585) 4.998
4560 4589 2.883 9913 8,910 8.965 NERE] 5.766 158.7 159.7 5181 5148 9855 4.997
4570 4599 2,890 .9918 8.965 9.021 - 1109 57719 161.7 161.7 3179 5146 9857 4997
4580 L4608 2896 9939 9.016 9.072 1102 5.791 - 163.6 163.6 51T 5145 9858 4,996
4590 A6(8 1,902 9940 9.074 9.129 1085 3.80) 165.6 165.6 L5173 Sl 9859 4.995
A500 4628 2.908 9941 9.132 9.186 1089 5.813 167.7 167.7 AN 5143 9860 4.9%4
4610 L4037 2914 9941 9.183 9,238 .1083 3.827 169.7 169.1 172 4l 9862 4.994
4620 447 2.920 9942 9,242 9.295 L1076 5.840 171.8 171.8 5170 3140 9841 4,99
4630 4657 2926 5943 9.101 9.354 1049 5.852 173.9 1739 5163 5139 3864 4,991
4640 4666 2932 954 8.353 9.406 1063 5.864 175.0 176.9 5167 5138 5863 4.991
A650 A616 2938 9944 5.413 9.466 1056 5.876 178.2 178.2 3168 5136 2867 4.91
4660 L4685 1944 9945 9,472 9.525 L1050 3,888 1804 180.4 5162 1R H 3868 4.990
A670 Au9s 2951 9546 9.51) 9385 043 5.900 182.6 [82.6 S162 514 5569 4.989
4680 AT03 2087 9946 9.586 9.438 L1037 1912 184.8 184.8 5160 512 9371 4.989
4630 AT 2.96) 5947 9.647 9.09% 03 3,925 187.2 187.2 S138 S13 L9872 4,938
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AFPENDIX 1, (Contitued)

tanh sinh
il dIL 2xdiL 2ndil. SwdfL
AT00 4728 2.909 9947 9.709
AT10 4735 2975 9948 9.710
4720 ATd4 2.941 9949 9.826
4730 4754 2947 949 y.858
4740 4764 2.993) 9950 9.95]
4150 A4 2.999 9951 10.01
4760 4783 3.005 9951 10.07
4770 LAT93 1012 9952 10.13
AT80 4803 1018 9952 10.20
4750 4813 3.014 5953 10.26
AB00 L4822 .00 9953 10.32
4810 4R37 1me 9954 10.39
4820 4842 .042 0938 10.45
4830 4852 1049 9955 10.52
4840 L4862 3.055 9956 10.59
4350 4871 1061 9936 10,65
860 B8 ).0607 9957 10.71
4370 4891 ).073 9957 1078
4B8D .4901 3.ure 5958 10.85
4890 AL 3086 9958 10,92
4900 4920 ).092 9959 10.99
A910 4930 3.098 9959 11.08
L4920 .4940 3,104 9960 1,12
A9 4950 3110 2960 11.19
4940 4560 3 9961 11.25
49350 4969 2 9961 11.32
4960 4979 3.128 9962 Li.40
4970 A989 3135 9962 11.47
A980 4999 3,141 996} 11.54
.4990 L5009 3147 .996) 11.61
5600 5018 L 9964 £1.68
30 5028 3159 9964 5878
.5020 .5038 3,166 9964 11.83
50310 5048 312 5963 11.91
5040 L5058 78 9963 o h1.98
L5050 3067 3 184 9966 12.03
5050 5077 3190 59566 1212
5070 5087 3196 9967 12.20
5080 5097 3.20 9967 i2.28
5050 3107 3.0 9968 1223
5100 5117 03 5968 12.43
S50 5126 312 9968 12.50
S1z20 S136 AT 5969 12.58
3130 5146 3233 9969 12,66
140 5156 1240 9970 12,74
5130 5166 3246 9970 12.82
5160 316 3.182 5970 12.90
S170 3185 3,138 5971 12,98
5180 5198 ).264 981 13.06
5190 8103 3270 9971 1314
5200 L5215 3.1 4972 1322
330 L5125 3283 9912 13,31
5220 5235 3.28% 9972 13.39
3230 5244 1295 9973 13.47
4240 5254 30 9973 13.58
5230 5264 3.308 9973 13.64
3260 5214 3314 9974 13.713
L5270 5284 3320 9974 13.81
5280 3194 ).326 9974 13.90
L5290 53104 3,133 9975 13.99
4300 5314 3109 9975 14.07
SN0 .532) ). 345 9915 14.16
53120 5313 33151 9916 14.25%
5330 5343 3.357 9976 P44
5340 5353 3.6} 9976 14.43
5380 5163 3370 9978 14,52
5360 5311 3316 9917 14.61
5370 .518) 3,382 R bh 14,70
5380 5393 1,388 9977 14.79
5390 5402 3094 9977 14.88

cosh sinh cosh

2rdil K dxd/iL dxudil. 4xdil L] CeiCe H'H, M

9.700 .1025 1937 189.5 189.3 5157 5129 9573 4988
9.821 1058 $.549 191.8 191.8 5158 101 ] 9874 4.987
9.877 012 5962 194,2 194.2 5154 5127 9578 4,986
9.938 L1006 S974 196.5 196.3 S1s2 5126 9576 1.988
10,00 L1000 5.986 195.0 199.0 5150 5128 95T 4,985
10.07 09942 5.999 201.4 2014 5149 s124 9578 4984
10.12 09882 6.011 2039 2019 5147 S122 9830 4.984
10.18 09820 6.023 206.5 206.5 5146 512 9581 4,983
10,28 09759 6.036 209.0 W0 . a4 5120 9582 4,983
10,35 09698 6.048 2067 211.7 5143 19 ET331 4.982
10.37 09645 6.060 214.2 214.2 5142 SH? 9555 4982
10.43 09583 €.072 216.8 116.8 5140 S116 956 4.981
10.5¢ 0523 6.085 219.5 2198 WI139 SIS BEST 4.980
10.57 09464 6.097 222.2 1222 JA137 S114 L9583 4.980
10.63 09403 6.109 2250 225.0 5136 3113 9539 4.971%
10.69 09352 6121 228.3 228.3 L5134 5112 L9850 4.979
10,76 09394 6.134 2306 2306 5133 At #8591 4978
10.83 09236 6146 233.8 M8 s 5110 992 49
10.90 09178 6.159 264 2364 S130 b L3393 4917
10.96 0312t 6171 239.6 239.6 5129 5107 L9595 49m
11.03 09064 6183 2423 242.3 5128 5106 9596 4976
1109 09010 6.195 245.2 245.2 312 $105 9897 £.976
1516 089356 6.208 248.3 248.1 5128 5104 9898 4973
11,24 08901 6.220 25i.3 2503 124 5103 9699 4975
1Ln JO8E843 6.2)2 254.% 154.5 LA122 5102 9533 4914
11,37 08793 6.245 257.6 2576 5121 5101 9500 4974
144 03741 6.257 2608 260.3 5420 L5100 994 4973
11.51 08691 6,209 264.0 264.0 A19 509 o2 491
1559 08637 3.282 261.3 267.3 EIT] L5098 5903 49M
11,63 08584 6.294 270.6 270.6 S16 5097 KN 912
11.72 " 08530 6.306 274.0 2740 Rt 5096 5508 497
11.80 . 08477 6.319 2718 2171.5 Shi4 5098 R 4.9
11.87 08424 6.331 280.3 280.8 s113 L5094 597 'ETH
15,93 0831 6,341 284.3 2343 5132 L5093 5903 4.970
12.02 L08320 5.356 287.9 2879 5110 5092 99 4.970
12.09 08270 &6.368 2914 91.4 S109 5092 R 4909
12,16 08220 6,380 293.0 295.0 s108 5091 5910 4,969
12,24 DE169 6.393 298.2 298.7 5107 5090 o 4.968
12.32 08119 6,405 302.4 014 5106 5089 9912 4.968
1239 08063 6417 306.2 106.2 5108 .5088 9913 4967
12,47 08022 6430 - 3100 3100 5104 L5087 914 4.967
12.54 07972 6.442 N8 313.8 510 .5086 915 4967
12.62 07922 6.454 3117 L EA) S0z 5085 9915 4.966
12.70 07873 6.467 217 AH R 5101 .508% 5916 4.966
12.78 0754 8479 1237 3287 5100 ,5084 w17 4.965
12.86 01776 6,491 1297 329.7 L5098 .5083 918 4.963%
1294 07739 6.504 13,8 3138 L5097 .5082 9919 4.965
13.02 07682 6.516 e 3379 L5096 4082 9919 4.964
13.10 07634 6.529 1422 M2 L5098 .5081 9920 4,564
13,18 07587 6.541 346.4 3464 5094 5080 51 4904
13.26 07540 6.553 350.7 350.7 .5093 5079 w2 4.96)
13.35 07494 6.566 3381 58,1 3092 5073 9923 4.96)
11.43 07349 6,578 350.6 159.6 5092 5077 0904 4,963
1351 07404 6,550 1640 164.0 5091 5077 9924 '§.962
1339 07158 6.603 368.8 168.5 L5050 L5076 9925 4,962
13.08 01302 6615 1731 3731 L5089 .5075 9926 4,962
13.76 07266 6.628 3718 377.8 5088 L5074 9927 4.961
13,85 o 6.640 3328 3823 5087 5074 9977 4.961
13,94 AT 6.652 "38T.3 1673 5086 L5073 598 4961
14.02 07134 6.665 w1 922 L5085 S0m2 9939 4960
14.10 L0708t 6.677 397.0 397.0 5084 5071 9930 4.960
14,19 07047 6.690 402.0 4020 .508) .5070 5971 4500
14.28 07003 6.702 4069 1069 5082 .5070 5931 4949
14.37 © 06959 6.714 412.0 4120 L5082 5069 4932 4959
14.46 06915 6.727 4172 4112 L5081 .5068 9933 4.9%9
14.55 06872 7.639 422.4 4224 5080 L5068 9533 4.9%9
14.64 06829 6.752 4119 4217 5079 5067 9934 4958
14.73 06787 6.764 40,1 431.) 5078 L3066 5938 4,958
14.51 6746 6776« 4388 418.% 5077 3066 9538 495
14.91 06705 6.739 4H.0 4440 5077 L8063 9936 4958

/"
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dil.

5400
S0
5420
30
5440

3430

5470
5480
5450

3500
5510
3520
3530
5540

S350
3560
3570
5580
S350

5600
L5610
5620
3610

5630
3660
S670
5680
5690

STO0
S0
STX0
5130
53740

4730
5760
57170
5180
ST

5800
S8
L3820
L5830
5840

5850
5860
5870
5880
5890

3500
5910
.5920
L3910
5940

5950
5560
5970
5980
5990

6100
6200
L6300
T L6400

L6300
6600
L6700
6800

diL

3412
5412
54

5432

5461
5471
3481
3491
3501

5511
Asn
L5538
5541
L5551

5560
5370
5380
5590
3600

3610
3620
3630

5649

5659
.5669
5679
.568%
3699

3709
5719
519
A738
5748

5758
3768
5778
3788
3798

5808
3818
5828
5838
5848

5858
5867
5877
5887
5897

5907
5917
5927
5937
5947

5957
5967
3577
5987
5996

6106
L6205
6303
G404

L6504
L6603
L6703
6803
6902

4307

Ha

" tanh sinh cosh sinh cosht
2ndil xd L 2ediL Ixdil X 4xdil 4xdiL 4xdiL n ColCe HiH, M )
3.401 9978 14.97 15.01 06664 6,801 449.5 449.5 5076 5065 9936 4,957
1.407 9978 13.07 15.10 06623 6.814 455, 455.1 5078 5064 9937 4.957
1413 9978 13,16 15.19 06382 6,826 460.7 460.7 3074 4061 9918 4,957
1419 59719 15.23 15.29 06542 6.838 466.4 466.4 5073 5063 9933 4,956
- 426 59719 15.35 15.18 06501 6.831 472.2 472.2 401 3062 9939 4936
1.432 9979 15.43 15.48 06461 6,863 473.1 478.1 5072 - 5061 9540 4956
1438 9979 15,34 15,58 06420 6.876 484,) 4543 5071 3060 .9941 4,956
3444 9930 15.64 15.67 05380 6.288 450.3 490.) 5070 5060 L9940 4.935
3450 9930 15.74 15.77 06341 6.901 496.4 £56.4 5070 5059 9942 4,935
456 9980 15.84 15.87 06302 6.91) 5025 $02.5 30469 5059 9942 4,955
1463 9980 15.94 15.97 06263 6,925 508.7 308.7 5068 5058 9942 4955
3469 9981 16.04 16,07 06324 6917 5150 $15.0 3067 5058 9942 4.934
3.475 5981 16.14 1617 06186 6.950 521.6 521.6 3067 5057 9943 4,954
J. 4Bl L9981 16.24 16.27 06148 6.962 3284 5281 5066 5036 9944 4,954
1.488 9981 16.34 16.37 06110 6.975 534.8 £34.8 H065 5056 9944 4.954
1494 9982 16.44 16.47 06073 6.9%7 541.4 1.4 5065 5056 9943 4.953
1,500 9982 16.34 16.57 06015 1.000 348.1 T 5481 5064 5055 99435 4.65)
1,306 9982 16,63 16.68 06997 7.012 5549 5549 3063 5054 5946 4,953
1512 9982 16.7% 16.78 05560 1.023 5620 562.0 3063 5083 9947 495}
3.519 9982 !5.35 16.88 05923 1.037 369.1 3591 3062 5053 9947 4.9%3
3,523 9983 16.%6 16.99 03887 1.050 376.1 5761 3061 .50%3 9947 4.932
13 998} 17.06 17.09 05830 7.062 5813 583.3 . 5061 L3052 9948 4,952
1337 9933 1717 17.20 035814 7.074 530.7 5%0.7 5060 303 L9949 4952
1.543 99813 17.28 1.3 05778 1.087 598.0 598.0 5059 505t 6949 4,952
3550 9984 17,38 17.41 03743 7.099 605.0 605.0 5059 3050 9950 4,951
3.5%6 9984 17.49 17.52 03707 7.112 613.2 613.2 5058 3050 9950 4951
3.562 9984 £7.60 17.61 03672 T.124 6208 620.8 5057 3049 9951 4,951
1.368 9984 1.1 17.74 05617 T.416 6285 628.5 057 5049 9951 4.9%1
).375 S9R4 17.82 17.85 05602 7.149 636.4 636.4 5056 5048 9952 4,951
3.581 9985 11.94 17.97 05567 7.161 644.) 644.3 5056 3048 5982 4.950
3.587 9985 18.05 - 18,08 05512 7.174 8524 652.4 L5055 5047 9953 4950
159} 998§ 18.16 18.19 05497 7.186 660.3 660.5 5054 5047 9952 4.950
1,600 G985 18.28 18.11 03463 1.19% 668.8 668.8 5054 5046 9954 4.950
1606 9985 18,39 18.42 035430 .24 £11.2 617.2 5052 5045 5954 4.950
1612 9988 18.30 18.33 05356 7.224 68%.6 635.6 3053 5045 9955 4,950
31618 9986 18.62 18.64 05363 7,236 6943 694.3 5052 5045 9955 4,949
3624 9986 18.7} 18.75 08330 1.24% 703.2 703.2 5032 L3044 9956 4.949
3,630 9986 1B.85 18.88 05297 7.261 711.9 nLe 3031 L5044 9936 4.549
1.637 5986 18,97 19.00 05264 7.274 720.8 720.8 5051 5043 9957 4.949
3.643 9986 19.09 19.12 0523t 1.286 729.9 729.9 .5050 L5043 9957 4.949
3.649 5987 19.21 19.24 05198 7.298 739.0 739.0 5049 5043 9957 4,948
1.656 5987 19.3) 19.16 05166 7.M1 748.1 748.1 5049 3042 9955 4.948
3.662 9937 19.45 19.48 05134 7.123 757.5 1515 048 - 5042 9958 4948
1,668 9987 19.58 19.60 03102 1.336 7610 767.0 048 5041 9959 4,948
1.674 9987 19.70 19.73 03070 7.348 7167 1167 047 SO41 9939 4.948
3.680 5987 19.81 19.84 05040 7.36% 786.5 186.3 5047 5040 5960 4.948
1.686 5987 19.94 19.96 05009 1.373 796.4 196.4 5046 3040 L9960 4948
3.693 9938 20.06 20.09 04978 71.386 806.3 806.5 S046 5040 5950 4.947
3.699 5938 20.19 20.21 4947 7.398 816.5 Bl6.3 S048 5039 9961 4,947
1.705 9938 20,32 20,34 04916 1.411 826.7 826.7 3045 5039 9961 4,947
1712 9988 20.45 20.47 04885 T.423 817.1 837.1 5044 5018 9962 4,947
1718 9988 20.57 20.60 04855 T.436 8476 847.6 5044 5038 9962 4947
1,724 9988 20.70 20.73 . 4824 1.448 858,2 B58.2 L5043 3037 9963 4.947
3.730 9989 20.83 20.86 04794 1.460 868.9 868.9 043 5037 9963 4.946
307 9989 20.97 2099 04764 7.473 §79.8 §79.8 L5043 L5037 9943 4,946
1,743 9939 21.10 21.12 04733 T.4B5 §90.8 850.8 L5042 5038 5964 4,946
3.749 9989 21.2) 24.25 L4106 7.498 901.9 901.9 M2 L5016 9964 4.946
.75 9989 21.35 2.3 04677 7.510 913.4 913.4 5041 5036 9964 4.945
1.761 L9989 21.49 21.5% D4648 7.521 9250 925.0 5041 5013 9965 4.946
1167 998% 21.62 20.64 04619 7.5)3 936.5% 936.5 3040 5038 9965 4.946
114 9990 2176 2178 04591 7.548 943.1 948.1 L5040 5015 99635 4943
31.836 9991 23.17 2319 04313 7.67} 1,074 1.074 5016 501 9969 4.944
1.899 992 24.66 24.68 04052 1.798 1,217 1,217 5012 3028 9912 4,943
1961 5993 16.25 26.27 J0IR0OG 1.923 1,379 1319 L3029 5025 9973 4942
4.024 9994 27.95 2197 03876 8.048 1,527 1,527 5026 5023 9977 4.941
4:036 5994 29.75 %77 01359 8.17} 1,774 1,171 - 5013 L3020 9380 4,940
4. 149 9995 31.68 31.69 03138 8.2598 2,008 2,008 021 5018 9982 4.940
4.212 9996 1.7 33,74 01964 8.42) 2,215 2,178 3019 5017 99313 4,939
4174 9996 1590 35,92 L0784 B.348 2,519 2,579 507 5015 9985 4939
9u97 18.23 38.24 02615 B.674 2,92} 2,923 S015 5083 5987 4918
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dile

1100

7400
7500

700
L7800
7900

LBO0O
8100
8200
.B300
8400

L8500

8700
BEDO
L8300

5000
9100
9200
9300
.9400

9500
5600
9700
9800

1.000

267.7

/13

1anh sinh cosh sinh cosh
2ndfL 2xdfL 2edil. X 4xdiL 4xidil dadil, n CelCe HiH; M
9997 40.71 40.72 02436 8.799 3,314 3,114 5013 3012 5958 4.938
9997 43.34 43,35 02307 8.915 3,757 3,157 S012 011 9989 4,937
9998 46,14 46,13 02167 2.050 4,158 4,258 L5011 A010 5990 4,937
9993 49,13 49.14 020138 9.175 4,828 4,828 5010 5009 9991 4937
9994 .3 2.2 01911 9.3u1 5473 547 5009 .5008 9992 4.937
9998 55,70 55.71 01793 9.426 6,204 6,204 5008 5007 9991 4.916
9999 39.30 59.11 01686 9.552 7,034 17.034 .S0G? 5006 9954 4936
5999 63.15 63,16 01583 2.617 1.976 1,976 5006 3008 9995 4,936
9999 61.24 67.25 01487 9,80} 9,042 9,042 5005 L5004 9956 4936
9999 11.60 71.60 01397 9.929 10,250 10,250 5005 5004 9936 4,936
9599 16.24 76.24 01312 10,05 11,620 11,620 5004 L5004 9996 4.936
9999 §1.19 81,19 01212 10.18 13,180 53,180 5004 5004 9994 4,936
4959 86.44 86,44 01157 10.31 14,940 14,940 L5003 5003 9997 4,938
5999 52.05 92.03 01086 10.43 17,340 17,340 5003 5001 9957 4913
1.000 98.01 93,01 01020 10,56 19,210 19,210 3001 .5002 5997 4,938
1.000 104.9 104.4 009582 10.68 21,780 21,780 5002 5002 9998 4.935
1.000 1111 1111 005000 10,81 34,690 24,650 5002 5002 9598 4,933
1.000 118.3 118.3 008451 10,93 28,000 28,000 5002 5002 9938 4935
[.000 125.0 126.0 007934 11.06 31,750 31,750 5002 L5002 99938 4,935
1.000 134.2 134.2 007454 11.18 36,000 36,000 5002 5002 9998 4.933
1.000 142.9 142.9 007000 11.31 40,810 40,810 5001 5001 9999 4,933
1.000 152.1 132.1 006574 1].44 46,280 46,280 LS00 5001 5999 4.913
1.000 162.0 162.0 00617 11.56 52,470 53,470 5001 .5001 9599 4.935
1.000 172.5 172.5 005797 11,69 59,500 59,500 5001 .5001 9999 4933
1.000 183.7 183.7 005443 11.81 67,470 67,470 . 5001 5001 9999 4933
1.000 193.6 195.6 005113 11.94 76,490 76,490 L3001 .5001 5999 4935
1.000 203.5 2015 004914 12,06 86,740 86,740 300t 5001 9999 4.938
1.000 2228 222.8 004489 12.1% 98,350 98,350 5001 5001 9999 4,935
1.00D 2361 235.1 004215 12,32 111,500 111,500 5001 5001 9999 4913
1.000 2514 251.4 003977 12.44 126,500 126,500 5000 5000 1.06Q 4.913-
" 267.7 003735 12.57 141,400 143,400 5000 5000 1.000 4933
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HIDRAULICA MARITIMA Y DE ESTUARIOS

OBJETIVO:

Proporcionar al alumno los fundamentos tebricos de los fendme
nos maritimos, con objeto de que los pueda aplicar en la solu
cidén de problemas de defensa y aprovechamiento, asi como a la

investigacibn.

PROGRAMA

1. ONDAS
1.1 Ondas de pequeda ampfitud
1.2 Ondas de amplitud §indiia

1.3 0tnas teonias de ondas

2. TRANSFORMACIONES DE LAS ONDAS
2.1 Debido a profundidad somera y a amorntiguamiento
7.2 Refraccibn \
2.3 Difraccibn
2.4 Re{tex(du
2.5 Rompiente.

2.6 Ascenso y descenso



ONDAS OCEANICAS
3.1 Estadistica de ondas a cornto plazo
3.2 Estadistica de ondas a Largo plazo

3.3 0Ofeaje de diseiio

PREDICCISN DEL OLEAJE
4.1 Generacidn y desarnollo de fas olas de viento
4.2 Elementos meteonolbgicos y factornes descriplivos

4.3 Métodos de predicedbn

EFECTO DEL OLEAJE SOBRE ESTRUCTURAS MARITIMAS
5.1 Pilas
5.2 Munos

5.3 Escolleras y espigones

PROCESOS COSTEROS
6.1 Playa

6.2 Connrdlentens

6.3 Régimen de costas

ESTUARIOS

7.1 Hidnologia de cosias
7.2 Cuna salina

7.3 Pnrocesos de mezelado

7.4 Dispensifn y sedimentacdibn



8. ONDAS DE LARGO PERIODO

5.1 0Oscilaciones en canales y bahlas

§.2 Mareas

§.3 0tnas clases de ondas
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Fig. 2.8, Pressure response factor X, lincar theory (after Wicgel and Johason, 1951)
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