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Error Function Table

Math .

2 LA
erf(x):EI; e dt

X 0

1

2

3

Hundredths digit of x

4

5

6

7

8

9

0.0 | 0.00000
0.1 | 0.11246
0.2 | 0.22270
0.3 | 0.32863
04 | 0.42839
0.5 | 0.52050
0.6 | 0.60386
0.7 | 0.67780
0.8 | 0.74210
0.9 | 0.79691
1.0 | 0.84270
1.1 | 0.88021
1.2 | 091031
1.3 | 0.93401
1.4 | 0.95229
1.5 | 0.96611
1.6 | 0.97635
1.7 | 0.98379
1.8 | 0.98909
1.9 | 0.99279
2.0 | 0.99532
2.1 | 0.99702
2.2 | 099814
2.3 | 0.99886
2.4 | 0.99931
2.5 | 0.99959
2.6 | 0.99976
2.7 | 0.99987
2.8 | 0.99992
2.9 | 0.99996
3.0 | 0.99998
3.1 | 0.99999
3.2 | 0.99999

0.01128
0.12362
0.23352
0.33891
0.43797
0.52924
0.61168
0.68467
0.74800
0.80188
0.84681
0.88353
0.91296
0.93606
0.95385
0.96728
0.97721
0.98441
0.98952
0.99309
0.99552
0.99715
0.99822
0.99891
0.99935
0.99961
0.99978
0.99987
0.99993
0.99996
0.99998
0.99999
0.99999

0.02256
0.13476
0.24430
0.34913
0.44747
0.53790
0.61941
0.69143
0.75381
0.80677
0.85084
0.88679
0.91553
0.93807
0.95538
0.96841
0.97804
0.98500
0.98994
0.99338
0.99572
0.99728
0.99831
0.99897
0.99938
0.99963
0.99979
0.99988
0.99993
0.99996
0.99998
0.99999
0.99999

0.03384
0.14587
0.25502
0.35928
0.45689
0.54646
0.62705
0.69810
0.75952
0.81156
0.85478
0.88997
0.91805
0.94002
0.95686
0.96952
0.97884
0.98558
0.99035
0.99366
0.99591
0.99741
0.99839
0.99902
0.99941
0.99965
0.99980
0.99989
0.99994
0.99997
0.99998
0.99999
1.00000

0.04511
0.15695
0.26570
0.36936
0.46623
0.55494
0.63459
0.70468
0.76514
0.81627
0.85865
0.89308
0.92051
0.94191
0.95830
0.97059
0.97962
0.98613
0.99074
0.99392
0.99609
0.99753
0.99846
0.99906
0.99944
0.99967
0.99981
0.99989
0.99994
0.99997
0.99998
0.99999
1.00000

0.05637
0.16800
0.27633
0.37938
0.47548
0.56332
0.64203
0.71116
0.77067
0.82089
0.86244
0.89612
0.92290
0.94376
0.95970
0.97162
0.98038
0.98667
0.99111
0.99418
0.99626
0.99764
0.99854
0.99911
0.99947
0.99969
0.99982
0.99990
0.99994
0.99997
0.99998
0.99999
1.00000

0.06762
0.17901
0.28690
0.38933
0.48466
0.57162
0.64938
0.71754
0.77610
0.82542
0.86614
0.89910
0.92524
0.94556
0.96105
0.97263
0.98110
0.98719
0.99147
0.99443
0.99642
0.99775
0.99861
0.99915
0.99950
0.99971
0.99983
0.99991
0.99995
0.99997
0.99998
0.99999
1.00000

0.07886
0.18999
0.29742
0.39921
0.49375
0.57982
0.65663
0.72382
0.78144
0.82987
0.86977
0.90200
0.92751
0.94731
0.96237
0.97360
0.98181
0.98769
0.99182
0.99466
0.99658
0.99785
0.99867
0.99920
0.99952
0.99972
0.99984
0.99991
0.99995
0.99997
0.99999
0.99999
1.00000

0.09008
0.20094
0.30788
0.40901
0.50275
0.58792
0.66378
0.73001
0.78669
0.83423
0.87333
0.90484
0.92973
0.94902
0.96365
0.97455
0.98249
0.98817
0.99216
0.99489
0.99673
0.99795
0.99874
0.99924
0.99955
0.99974
0.99985
0.99992
0.99995
0.99997
0.99999
0.99999
1.00000

0.10128
0.21184
0.31828
0.41874
0.51167
0.59594
0.67084
0.73610
0.79184
0.83851
0.87680
0.90761
0.93190
0.95067
0.96490
0.97546
0.98315
0.98864
0.99248
0.99511
0.99688
0.99805
0.99880
0.99928
0.99957
0.99975
0.99986
0.99992
0.99996
0.99998
0.99999
0.99999
1.00000
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Complementary Error Function Table

2 2 g
erfc(x) = ﬁ/ e~ dt
x

Hundredths digit of x
x 0 1 2 3 4 5 6 7 8 9

0.0 | 1.00000 0.98872 0.97744 0.96616 0.95489 0.94363 0.93238 0.92114 0.90992 0.89872
0.1 | 0.88754 0.87638 0.86524 0.85413 0.84305 0.83200 0.82099 0.81001 0.79906 0.78816
0.2 | 0.77730 0.76648 0.75570 0.74498 0.73430 0.72367 0.71310 0.70258 0.69212 0.68172
0.3 | 0.67137 0.66109 0.65087 0.64072 0.63064 0.62062 0.61067 0.60079 0.59099 0.58126
0.4 | 057161 0.56203 0.55253 0.54311 0.53377 0.52452 0.51534 0.50625 0.49725 0.48833
0.5 | 0.47950 0.47076 0.46210 0.45354 0.44506 0.43668 0.42838 0.42018 0.41208 0.40406
0.6 | 0.39614 0.38832 0.38059 037295 0.36541 0.35797 0.35062 0.34337 0.33622 0.32916
0.7 | 032220 0.31533 0.30857 030190 0.29532 0.28884 0.28246 0.27618 0.26999 0.26390
0.8 | 025790 0.25200 0.24619 0.24048 0.23486 0.22933 0.22390 0.21856 0.21331 0.20816
09 | 020309 0.19812 0.19323 0.18844 0.18373 0.17911 0.17458 0.17013 0.16577 0.16149
1.0 | 0.15730 0.15319 0.14916 0.14522 0.14135 0.13756 0.13386 0.13023 0.12667 0.12320
1.1 [ 0.11979 0.11647 0.11321 0.11003 0.10692 0.10388 0.10090 0.09800 0.09516 0.09239
1.2 | 0.08969 0.08704 0.08447 0.08195 0.07949 0.07710 0.07476 0.07249 0.07027 0.06810
1.3 | 0.06599 0.06394 0.06193 0.05998 0.05809 0.05624 0.05444 0.05269 0.05098 0.04933
1.4 | 0.04771 0.04615 0.04462 0.04314 0.04170 0.04030 0.03895 0.03763 0.03635 0.03510
1.5 ] 0.03389 0.03272 0.03159 0.03048 0.02941 0.02838 0.02737 0.02640 0.02545 0.02454
1.6 [ 0.02365 0.02279 0.02196 0.02116 0.02038 0.01962 0.01890 0.01819 0.01751 0.01685
1.7 ] 0.01621 0.01559 0.01500 0.01442 0.01387 0.01333 0.01281 0.01231 0.01183 0.01136
1.8 [ 0.01091 0.01048 0.01006 0.00965 0.00926 0.00889 0.00853 0.00818 0.00784 0.00752
1.9 | 0.00721 0.00691 0.00662 0.00634 0.00608 0.00582 0.00557 0.00534 0.00511 0.00489
2.0 | 0.00468 0.00448 0.00428 0.00409 0.00391 0.00374 0.00358 0.00342 0.00327 0.00312
2.1 | 0.00298 0.00285 0.00272 0.00259 0.00247 0.00236 0.00225 0.00215 0.00205 0.00195
2.2 | 0.00186 0.00178 0.00169 0.00161 0.00154 0.00146 0.00139 0.00133 0.00126 0.00120
2.3 | 0.00114 0.00109 0.00103 0.00098 0.00094 0.00089 0.00085 0.00080 0.00076 0.00072
2.4 | 0.00069 0.00065 0.00062 0.00059 0.00056 0.00053 0.00050 0.00048 0.00045 0.00043
2.5 | 0.00041 0.00039 0.00037 0.00035 0.00033 0.00031 0.00029 0.00028 0.00026 0.00025
2.6 | 0.00024 0.00022 0.00021 0.00020 0.00019 0.00018 0.00017 0.00016 0.00015 0.00014
2.7 | 0.00013 0.00013 0.00012 0.00011 0.00011 0.00010 0.00009 0.00009 0.00008 0.00008
2.8 | 0.00008 0.00007 0.00007 0.00006 0.00006 0.00006 0.00005 0.00005 0.00005 0.00004
2.9 | 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002
3.0 | 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001
3.1 { 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001
3.2 | 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

32 ECE 3610 Engineering Probability & Statistics



*SYJ*:‘ "EI:’ e s e e e R T S Lo ,A—du = E'LQJ < [{'Lq:ﬂ:‘; :2,(’;‘0,."2;0“; SRS

al\eyQ o s e L o e

Y /%fea jmﬁm J frackoe , fe2 (b dimt)y
{- k\mQ (@ "y : = = el = .

w«alﬂ\ (Q +}\Q ﬁY&L,tJdL A 9’{- R
Q/,; : ,nje(_[‘lc}’( vkl ,L(‘/mm -

,[V«xc(quug ]ﬁlwd, C@@#‘C(@Vﬂt 1[) /Wﬂ [C% " ~/]~(—{'~):ﬁ e twd_le 53]

_ 2Tt
o w

C=z ooty Ketd )2 N

K ,,E//eu"a‘ve—/i—nvm%‘: Permeql)‘lifj 6{ pmajm'mj Dcd Davey

L o fopmation peresihy Fraclisn ,

S mcmltj) Lowid wise nbj @ boHtom 4& {emferqlum (cP)

N sp. D emhL/yreguro actiss the ﬂa&,jﬂﬁe Frackave iapsi
e S ———
- Freclove oradiend psisfe

B

T  Betfom (ole Plegurve, Psi

Aflaroxlmaxlwa Aha value j &}’a/ ]lun(}(&h with E’emen-"qv)/
?“V\QQ'T()Y\ | G

orfix) = i;(i V/"‘ @,(P(f xZ¢ r*”z}gwu |

where

d = T (r-3) N o. /[Heojl
27 (4 —7")




vd-

Bl Ady- Eng- Math.  Zolo— 20y

Z&/éll[flj ,r:u 1o ( fhe eitey )[‘dr\aton fi @ S,(Enf,a]}j identicaf tothe
SquLuLI otmal (,U\m&iai-\ua ci(fhlb&k;@ﬁe'\ gum‘rwn @ S ‘Htefj d‘ﬁ)efm\(x)
Ly §Ccd’1rﬂ and Avancladion .

@ (x) - L [.ur e/ﬁ (L) ] =L erﬁc ({7’;_

z

e —erfo)y= 72 (x47) -4 wl erfecy = 2 & (-x )
J(X) ‘g ﬂ& alec  dnder the S!»am[qrc/ m/nw( Cutde.

S - ﬁ
¢~(X/ = ‘_i__ E : O/{‘
(o

[L:L‘:T}:a = ~0YAiAa,t_c—<j 't)v\i S-L&V\AQ—‘(—(‘ (\J&:fM&g\ CCoaNe

s x4
)/ _ ! 6 Ve

(e

[ A'/ Moie. cjewzm-/@ sguenot SF'QBQI M. " /UI'\“H\QMAL—&-Q Nuvx}'aoo)/
~Table wb and Tahe WF pp . OLK. peg”

e o
Phow thd eyl (-x) - _ erf x
! goiu}-‘w',\,,z e . 0

—

v,
ek ke —u e gy Cubn 0

e"f(l(w NP /‘ / Q Ju

- erf (- x)




Adv Eng. Macth. 20~ zeif

E(IDoneﬂ{’(ch In{-egfcty [ L, - Function

toY yeal , renzevy vqluesj X, the &fonenﬁuj 10/67/“/ En(x) Can Ld (JeAMJ

X

as ' ¢
Fiwy = / £ Jt

~ o0
—
The ﬁw\d— en 15 QuUER &) g I/:euJ ,ﬁqwlun because = is et an

€lementa ty pumjﬂan

Pr'o,ubes _l_- Jn}ef//q#,,ﬂ Hwe {:yla/ Sevien ﬂ/ € omJ %frzu-érﬁ H\e
+

legayithmic Singulality , the ﬂ/{m,:? seties Septesentakion Can be  deriven

. )

Eilide ¥ i lodn = & Xza
=i nnl

Wheae -

V= o0-5772i 56649 guw} Congtund
s : -
hro! L‘_::o (/-}-%,,4—}— | ~H-T 1—:1_ e ]nh)

) .
o(-x)= E1 :/ A
é_
- - A -
boe  Epoy o - Ei(-x)

/A l:oV X <los-072

E‘q_ = E?'C‘X} = Ii‘l(/-?’g/'()
4,’/0/101{70"\5

o Time. o/e()emJeML lmt LansLer

Ijiogqviﬂch ,’-\{\Pvc)(; Mug‘lo‘]

- /Oul/a/ @y{{uhv,ﬁ E:,uufzm ﬂw é/anf/en/'a/ umlmc%

State ﬁ/c&d with i Sourvces and Sk

[[: Jits Sowvee Ve D> A

V=0

Fqg 4 rpead 1l wliwrof G (=x) . Table 2 alio the valws §-F(-%)




Reservoir Engineering Handbook

/\du By watl.

X For

X

Xx<0.02
Eil-x)=in(x)+0.577

T EXPONENTIAL INTEGRAL VALUES
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Figure 6. The E-function. (After Craft, Hawkins, and Terry, 1991.)
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from drilling or completion operations.-Many other um

wells are stimulated by acidization or hydraulic ap, = '4|~2",‘("‘h' 1"(".c/"w)
fracturing. Eq. 1.7 fails to model such wells properly; s

its derivation holds the explicit assumption of

uniform permeability throughout the drainage area qBu

of the well up to the wellbore. Hawkins?® pointed out -141.2 i In(rs/sr,,)
that if the damaged or stimulated zone is considered

equivalent to an altered zone of uniform permcability

(k) and outer radius (rs), the additional pressurc qBu , k

drop across this zone (Ap,) can be modeled by the = '4'-2_1(7(,(— - ')'"(’;/fw)- ....(L9)
steady-state radial flow equation (see Fig. 1.1). Thus, s

x
TABLE#1* — VALUES OF THE EXPONENTIAL INTEGRAL, — El{-x)
= Ei(—x),0.000<0.209, interval — 0.001

001 4038 3944 3858 3.779 3.705 3637 3574 3514 3458 3.405

002 3355 3307 3261 3218 3.176 3.137 3098 3062 3.026 2992

003 2959 2927 2897 2867 2838 2810 2.783 275 2731 2706

004 2681 2658 2634 2612 2590 2568 2.547 2527 2507 2.487

0.05 2468 2449 2431 2413 2395 2377 2360 2344 2327 2311

006 2295 2279 2264 2249 2235 2220 2206 2192 2178 2.164

007 2151 2138 2125 2112 2099 2087 2074 2062 2050 2039

008 2027 2015 2004 1.993 1982 1971 1 960 1950 1.939 1.929

009 1919 1909 1899 1.889 1.879 1869 1 860 1.850 1.841 1.832

010 1.823 1814 1805 1.796 1788 1.779 1.770  1.762 1.754 1.745

011 1737 1729 1721 1.713 1705 1697 1689 1682 1674 1667

012 1660 1652 1645 1638 1631 1623 1616 1.609 1603 1.596

013 1580 1582 1576 1.569 1562 1556 1549 1543 1537 1.530

0.14 1524 1518 1512 1506 1500 1.494 1.488 1482 1476 1.470

0.15 1.464 1450 1453 1.447 1442 1436 1.431 1425 1420 1.415

B 0.16 1409 1404 1399 1.393 1.388 1.383 1378 1373 1.368  1.363
.- 0.17 1358 1.353 1.348 1.343 1338 1.333 1329 1.324 1319 1314
0.18 1310 1305 1301 1.296 1.291 1287 1.282 1278 1274  1.269

019 1265 1.261 1256 1.252 1.248 1243 1.239 1235 1231 1.227

020 1.223 1219 1215 1210 1206 1202 1.198 1195 1191  1.187

—Ei(~-x),0.00<x<2.09, interval = 0.01 _
0.0 +oo 4038 3335 2959 2681 2468 2295 2151 2027 1.919
01 1823 1737 1660 1.589 1524 1.464 1409 1358 1309 1.265
02 1223 1183 1145 1.110 1.076 1.044 1014 0985 0957 0.931
03 0906 0882 0858 0836 0815 0794 0774 0755 0.737 0.719
04 0702 0686 0670 0.655 0.640 0625 0611 0598 0585 0.572
05 0560 0548 0536 0.525 0514 0503 0493 0483 0473 0.464
06 0454 0445 0437 0428 0420 0412 0404 0396 0388 0.381
07 0374 0367 0360 0.353 0347 0340 0334 0328 0322 0.316
0311 0305 0300 0295 0289 0.284 0279 0274 0269 0.265 =
0260 0256 0251 0.247 0.243 0239 0235 0231 0227 0223
0219 0216 0212 0209 0205 0202 0.198 0.195 0.192 0.189
0.186 0183 0.180 0.177 0.174 0.472 0.169 0.166 0.164 0.161
0.158 0.156 0.153 0.151 0.149 0.146 0.144 0.142 0140 0.138
0135 0133 0131 0129 0.127 0.425 0124 0122 0120 0118
0116 0114 0113 0.111 . 0.109 0108 0106 0105 0103 0102
0.1000 0.0985 0.0971 0.0957 0.0943 0.0929 0.0915 0.0902 0.0889 0.0876
0.0863 0.0851 0.0838 0.0826 0.0814 0.0802 0.0791 0.0780 0.0768 0.0757
0.0747 0.0736 0.0725 0.0715 0.0705 0.0695 0.0685 0.0675 0.0666 0.0656
0.0647 0.0638 0.0629 0.0620 0.0612 0.0603 0.0505 0.0586 0.0578 0.0570
0.0562 0.0554 0.0546 0.0539 0.0531 0.0524 0.0517 0.0510 00503 0.0496
0.0489 0.0482 0.0476 0.0469 0.0463 0.0456 0.0450 0.0444 0.0438 0.0432

Powsdssswaaswoo
COWVWNITNEWN=DOO®D

2.0<x<10.9, Interval =0.1

x 0 1 2 3 4 5 8 ] 7 8 9
489x10-2 426x10-2 372x10-2 325x10-2 284x10-2 249%10-2 2.19x10-2 192x10-2 169x10-2 14802
130102 1.15%10-2 1.01x10-2 894x10-3 7.89x10-3 6.87x10-3 6.16x10-3 545x10-3 4.82x10-3 427x10-2
378x%10-3 335x10-3 297x10-3 264x10-3 234x10-3 207x10- 1.84x10-3 1.64x10-3 1.45x10‘: 1.29%10-3
1.15%10-3 1.02x10-3 9.08x10-4 8.09x10-4 7.19x10-4 841x10~% 571x10-4 5.09x10-¢ 453 10- 4.04x10":
360x 104 321x10-4 286x10-* 255x10-4 228x 104 203x10-4 1.82x10-4 1.62x10-* 145x10-4 1.29%10~
115x10~% 1.03x10-! 922x10-5 B24x10-5 736x10-5 6:58x10~5 589%10-5 526x10-5 471x10-5 421x10-5
377x 102 337x10-5 302x10~5 270x10-5 242x10-5 2.16x10-5 194x10-3 173x10-3 155x10-5 1.38x10 -5
124x10°% 1.11x10-5 999x10-6 895%10-8 802x10-6 7.18x10-% 6.44x10-5 577x10-% 5.17x 10-0 464x10-8
10 415x10°0 373x10-% 334x10-% 300x10-6 268x10-8 241x10-8 216x10-8 194x10-8 174x10-8 156x10 -8

*Adapted liom Nisle, R.G.: "How To Use The Exponentlal integral,” Pet. Eng. (iug. 1956) B171-173.
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]6 THE GAMMA FUNCTION

DEFINITION OF THE GAMMA FUNCTION I(n) FOR 2> 0

16.1 () = f tr=le=tdt n>0

0

RECURSION FORMULA

16.2 In+1) = =nl(n)
16.3 Tr+1) = =n! if n=0,1,2,... where 0! =1

THE GAMMA FUNCTION FOR n<0

For n < 0 the gamma function can be defined by using 16.2, i.e.

_ Tm+1)
- n

16.4 T(n)

GRAPH OF THE GAMMA FU?XCTION
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Fig.16-1

T(n)
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SPECIAL VALUES FOR THE GAMMA FUNCTION

16.5 rg) = Vr
By - \
16.6 rm+4) = uﬁ@——ﬁ\ﬁ m=1,28,... ME__
= 1\
167 Mm+3) = rs‘%’*%% m=1,23,... $om:
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_APP5 Tables o S5 s es (AUB
Table A1  (continued)
x| T 1) x Yo(x) 1) o) | ne
0.0 (—=) (=) 2.5 0.498 0.146 5.0 —0.309 0.148
0.5 —0.445 « —1471 3.0 0.377 0.325 55 —0.339 —0.024
1.0 0.088 —0.781 35 0.189 0.410 6.0 —0.288 —0.175
15 0.382 —-0.412 4.0 —0.017 0.398 6.5 -0.173 -0.274
2.0 .~ 0.510 -0.107 4.5 —0.195 ° 0.301 7.0 —0.026 =0.303
Table A2 Gamma Function [see (24) in App. A3.1]
‘ @i e e R e e e T@ e | e
: 1.00 1.000 000 1.20 | 0918169 || 1.40 | 0.887 264 1.60 | 0.893 515 1.80 | 0.931384
1
1.02 | 0988844 || 1.22 | 0.913 106 1.42 | 0.886356 162 | 0.895924 || 1.82 | 0.936 845
1.04 | 0.978 438 1.24 | 0.908 521 1.44 | 0.885805 1.64 | 0.898642 || 1.84 | 0.942612
1.06 | 0.968 744 || 1.26 | 0.904397 || 1.46 | 0.885 604 || 1.66 | .0.901668 || 1.86 0.948 687
1.08 | 0.959 725 1.28 | 0.900 718 1.48 | 0.885747 1.68 | 0.905 001 1.88 | 0.955071
110 | 0.951351 1.30 | 0.897471 || 1.50 | 0.886227 170 | 0.908639 || 1.90 | 0.961 766
112 | 0.943 590 1.32 [ 0.894640 || 1.52 | 0.887039 1.72 | 0912581 1.92 | 0.968 774
1.14 | 0936416 1.34 | 0.892216 || 1.54 | 0.888 178 1.74 | 0916826 || 1.94 | 0.976 099
116 | 0.929 803 1.36 | 0.890 185 156 | 0.889639 || 1.76 | 0.921 375 || 1.96 | 0.983 743
1.18 | 0.923728 || 1.38 | 0.888 537 1.58 | 0.891420 || 1.78 | 0.926 227 1.98 | 0.991 708
1.20 | 0.918 169 1.40 | 0.887 264 1.60 | 0.893 515 1.80 | 0931384 || 2.00 | 1.000 000

—_— —

Table A3 Factorial Function and Its Logarithm with Base 10

o] tegh) e [ . ;
1 1 0.000 000 6 720 2.857 332 11 39916 800 7.601 156
2 2 0.301 030 7 5040 3.702 431 12 479 001 600 8.680337
3 6 0.778 151 8 40320 4.605 521 13 6227 020 800 9.794 280
4 24 1.380 211 9 362 880 5.559 763 14 87 178 291 200 10.940 408
5 120 2.079 181 10 3 628 800 6.559 763 15 1307 674 368 000 12.116 500

|\Table A4! Error Function, §i_rle and Cosine In

tegrals [see (35), (40), (42) in App. A3.1]

x| Cerfx Si) | ety Cfl e ;
00 | 0.0000 0.0000 o 2.0 0.9953

02 | 02227 0.1996 1.0422 22 0.9981 16876 . | —03751
04 | 04284 0.3965 03788 24 0.9993 17525 | —03173
06 | 06039 0.5881 0.0223 2.6 0.9998 1.8004 | 02533
08 | 07421 07721 -0.1983 2.8 0.9999 18321 | —0.1865
10 | 08427 0.9461 —0.3374 3.0 1.0000 18487 | —0.119
12 | 09103 1.1080 —0.4205 32 1.0000 18514 | —0.0553
14 | 09523 12562 —04620 34 1.0000 1.8419 00045
16 | 09763 1.3892 —04717 3.6 10000 1.8219 0.0580
18 | 09891 1.5058 —0.4568 38 1.0000 17934 0.1038
20 | 09953 1.6054 —0.4230 40 1.0000 17582 01410
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Fig. 553.  Error function

erf () = 1, complementary error function

37 effcx=1—efx = .3 fwe“tz dt
Vo,
F}'esnel integrals® (Fig. 554)
(38) 0 = [ cos () a, S = [ sin (2 ar
0 0

C(0) = Var/8, S() = V778, complementary functions

o) = \/3; = Gl = fz cos (2) dt
s@) = \/% ~ S(x) = fx sin () dr

Sine integral (Fig. 555 and Table A4 in App. 5)

(39)

o * sin ¢
(40) sit) = [ == ar

0

Fig. 554.  Fresnel integrals

LAUGUSTIN FRESNEL (1788-1827), French physicist and mathematician. For tables see Ref. [GR1].
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