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il dae dnshediions S progeemes ducwlol 40

00010
000z0
00030
coo4do
gius
0005~
npn«
e

0004

90100
oo110
00120
00130
bot140
00145
00150
001595
J0140
00170
00180
00190
00195
00200
00210
00220
00230
00240
00250
00240
00270
00280
00290
bo3o0
00310
00320
00330
00340
00345
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
bo4q80
00490
00500
00510
00520
00530
00540
00550
00560
00570
oos80
00590
00600
d0é10
[ 2153

inten 3‘\'%'&:

BEGIN -~ > v rod
REM :CE PROGRAMME CALCULE DES INTENSITES DE PRECIPITATIONS

REM :POUR DES DUREES ALLANT DE 15 A 240 MINUTES
REM :AUTEUR:DJIBRIL SARR
AEM :DEFIMITION DES YARIABLE:
REM :AS~DATE- DE_LA PRECIPITAT.CN
€M A=MATRICE DES HATEURS C!/“UIATIVESDE PRECIPITATION

EM  B=MATRICE DES HAUTEURCL . il HTCIVALLE DE_ S
HEM :C=MATICE DES HAUTEURS MAX1MUMS POUR DES DUREES DE § A
LM :D=MATRICE DES INTENSITEC
REM :LES MATRICES A,B,C ET D SONT A UNE LIGNE ET 16 COLUNNES
REM :TOUTES LES AUTRES VARIABLES UTILISEES DANS LE PROGCRAMME
REM :UNIQUEMENT POUR LE CALCUL DES ELEMENTS DES MATRICES B,C
OPEN (6) “LP™

PRINT 'Cs5'
TRINT “DONNEZ LA DATE DE LA PRECIPITATION"
INPUT AS

DIM A(17),B(17),C(17),D(17)

MEM :INTRODUCTION DE LA MATRICE A

FOR 1=0 TO 17

PRINT “DONNEZ UNE HAUTEUR CUMULATIVE AVANT DE CONTINUER*
INPUT A(CI)

IF A(I)>(0 THEN EXITTO 01890

NEXT I

REM :CALCUL DES ELEMENTS DE B

FOR I=1 TO 16

LET B(I)=A(I)-A(I-1)

NEXT I

REM :CALCUL DES ELEMENTS DE C

LET E=B(1)

LET Et=E

FOR I1=2 TO 16

IF E-B(I1))0 THEN GOTO 00310

LET E=B(I)

LET E=E+0

NEXT I

LET C(1)=E

LET F=E1+B(2)

LET Fis=F

FOR I=2 TO 15

IF F-(B(I)>+B(I+1)))>0 THEN GOTO 00380
LET F=B(I)+B(I+1)

LET F=F+0

NEXT I

LET C(2)aF

LET GeF1+B(3)

LET G1aG

FOR I=2 TO 14

IF C-(B(I)+B(I+1)+B(I+2)))>0 THEN GOTO 00440
LET GuB(I)+B(I+1)+B(I+2)

LET G=G+0

NEXT I

LET C(3)=GC

LET H=G1+B(4)

LET Hi=H

FOR I=2 TO 13

IF H-(B(I)+B(I+1)+B(I1+2)+B(I+3)))>0 THEN GOTO 00540
LET HeB(I)+B(1+1)+B(I1+2)+B(1+3)

LET H=H+0

NEXT 1

LET C(4)=H

LET J=Hi+B(S)

LET Ji=J

FOR I=2 TO 12

IF J-(B(I)+B(I+1)+B(1+2)+B(I1+3)+B(1+4))>0 THEN GOTO 00620
LET J=B(I)+B(T+1)+B(I1+2)4+B(I14+3)+B(1+4)

LET J=Je0C

MIMUTES
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\6

00430
00640
00650
00660
0067"
00s8¢
00650
l‘ﬂ‘v .
007:0
00720
60730
00740
00750
00740
00770
00780
00790
00800
00810
008120
00830
00840
00850
000860
00870
00880
00870
00900
00910
00920
00930
0ov40
00950
00950
00770
00960
00990
01000
01010
c1010
01030
01040
01030
01060
01070
01080
01090
01100
01110
01120
01130
o1140
01150
01160
01170
01180
01170
01200

" p1210

01320
01230
01240
012350
01280
a1270
01280
a12¢90
31300

NEXT I ’ .

LET C(5)uJ T - . - - -
LET KeJ1+B(&) . :
LET Ki=K

FOR Im2 TO it

LET K2weB(Il:+B(icldal 142)+B(1+3)+B(1+4)+bB{1s35)

IF K-K2)>0 THEN GOTC .2710

LET K=K2

LET K=K+

NEXT 1

LET C(é6)=K

LET L=Ki1+B(7)

LET LialL

FOR fa2 TO 10

LET L2=B{1)4B]+1)rE(1+2)4B(143)+B(I+8)+BCI+3524BLIss)
IF L-L2)0 THKEN GOTO 00800

LET LalL2

LET Lal+0

NEXT 1

LET C{(7)al

LET HeL1+B(8)

LET MleM

FOR la2 TO 9

LET M2ZoB(1l)+B(14¢1)+BC(1+2)¢B(I143)+B(14+44)+B{1+3)+B(1+86)+B(]I+7)
IF M-H2)0 THEN GOTO 00899

LET M=M2 °

LET MaM+0 .

NEXT 1

LET C(8)=M

LET N=M1+E(9)

LET Ni=N

FOR I=2 TO 8

LET N2wB(1)+B(I1+41)+BC(142)4BCI+3)2¢B(I+4)2+B(14+5)+B(I4+6)
LET N3=N2+B(1¢7)+B(I+8)

IF N-N3>0 THEN GOTC 00990

LET N=N3

LET Na=N+0

NEXT I

LET C(%)oN

LET P=N1+B(10)

LET PlaP:

FOR [=2 TO 7

LET P2aBC1)4B(141)+B{1+2)4B(1¢3)+B{1+44)+B(1+3)+B(I+4)
LET P3=P2+B{147)+B(1¢B)+B(1+9)

IF P-P3)0 THEN GOTO 01090

LET P=P3’

LET P=Psb

NEXT I |

LET C(10}aP

LET QuP14B(11)

LET QI-O!

FQR 1=2 TO ¢

LET G2=BCI1)+B(I+1)4B(I+2)4B(143)+B(I1+4)+B(1+3)+B(1le6)
LET Q3=0B+B(I+7)+B{1+8)4B(I+9)eB (1410}

IF 0-Q3}0 THEN GOTO 01190

LET 0-083;

LET Q=Q+D

NEXT 1

LET CCi1)p=0 .

LET ReQl+B(12)

LET RieR

FOR l=2 TO 3

LET R2aB{1)+B(l¢1)4+4BC14+42)+BC(I1+3)4B{1+4)+B(I48)¢B(I+86)+B(l¢?)+B(14+8)
LET R3aR2+B(l+9)+B(1+10)+B{Ietl)

IF R-R3)0 THEN GOTO 011290

LET ReR)

LET R=R+0

NaxT L




01310
01320
01330
‘01340
01330
01330
01340
01370
01390
01400
01410
c1420
01430
01440
01430
01460
01470
01490
01300
01%10
01352¢
01530
01340
01550
01360
01370
01590
01400
01410
0t1620
014230
o0té&40
016%0
0165S
01440
01665
01870
01467%
01é80
0168%
Q1670
01700
01710
01720
01740
01740:
017350
01750:
01740
017é0:
g1?770
01780
0t17v0
01790
01800
01800:
g181¢0
01620
01830
01830
01840
01950
01860
01870
01870
claso
018853
A AL

LET CtLds it

LET SeR1+B(13)

LET S1=5

FOR I=2 TO 4 .

LET S2-=B(T «R{1+1)14B0142)4B(I1+3)+B(T+4)+RN¢(i+53)+B{I-5)+B(I+?)+Rt 1482807

.5
LET 53=52-2¢1-102+B(1+11)+B¢1+12:
TFon.gaNc ITED ROTH 01400

LET
LET
NEX3
LET C{13i=3

LET T=S1+0¢12}

LET T.-7

FOR (-2 TG 3

LET T2Z=B(I ) )+B{(l+1)+BCI+2)+BUI+3)+8(1+4)+B(I+5)+B{1+481+B(14+7)+B([+8)
LET Ti=T2+4¢I+9)+B(l+103+B([+11)+B{(I+12)+B(]+13)

1F T-T3>0 THEN COTO 01310

LET T-T2
LET T-T-0
NEXT I

LET C(14)=T
LET U-T1«B/1%)
LET [=2

LET UZ=BC¢U1)+B(Ll+1)+B(1+2)+B(T+374B(1+4)4+B(1+3)2+B(T14+8)+B(1+72¢B1+8)
LET U3=zU2+B(I+9)+B{(I+10)+B(JI+11)+B(I+12)+B(le13)+BC(I+14)
IF U-U3>0 THEN GOTO 01410

LET VU=U3

LET U=U+D

LET C(1%)=U

LET Ct1é8)=A(18)

REM :CALCVUL DES ELEMENTS DE D

LET K=1%

LET D(0)a0

FOR 1=t TC 1¢

IF C(I)=C(I-1) THEN GOTO 01480

LET D(I1)=402C(I)/K

GOTO 01683

LET D(1)=¢0

LET KrK+15

NEXT I

REM : IMPRESSTON DES RESULTATS

PRINT (é6) "RELATION, INTENSITE-DUREE"

PRINT (6) As

PRINT (8) Meomm o mmem e e e e e e e e mm e mmcwmmmm e mme e =

PRINT (é) &C1),"TEMPS A", AC10), “HAUTEUR",2(19),“INTERVAL" ,4(28),  "HAUTEV

R",A(37), "DUREE" , k(44) “HAUTEVR" ,A(3%5), “INTENSITE"

PRINT ¢&) AM(1),"PARTIR",A(10), "CUMULA-",M(1%),"LE DE",h(28), "PENDANT" 2

(46), "MAXIMUM"
PRINT (46> adil),"0OU DEBUT".&(10),"TIVE",at1%),"TEMPS",0(28),"L"'INTER"

PRINT (6) k(28),"VALLE"

PRINT (6) (1), "HIN" R<10),"MM" AC19) ,"MIN" A(208), " “MM", 0(37), "MIN",a(4¢

Y, UMM, A(55) , "MM/H"
PRINT (8) Moo o oo mm oo e o e e e e e m e ————
LET X=1%

FOR I=1 TO 14

PRINT (6> k(1) ,K,a¢10) ACI) A019),15,0¢28),B(I),0¢37),K,8046),CC1),0(5%

},DeI)

LET KeK+15

NEXT I

PRINT (¢)

PRINT () "Moot tmme o m e me e m e e r e e e e mm == == m
CLOSE (&)

GOTO 00130

TEND

F



Tableas I-2

I
'"RELATION, INTENSITE-DUREE
PLUIE DU 31 JUILLET %78

TEMPS A HAUTEUR [INTERVAL HAUTEUR DUREE HAUTEUR INTENSITE.

PARTIR  CUMULA- LE DE PENDANT MAX TMUM ’

DV DEBUT TIVE TEMPS L' INTER

VALLE

MIN MM MIN MM MIN MM MM/H

s 3 13 3 15 7 28

30 6.5 15 .S 30 10 20

45 10 15 "3.s as 13 17.32

60 13.5 15 3.5 60 13.5 13.5

75 14.5 15 1 75 15 12 '

90 LS 15 5 90 18.5 12.33

105 18 15 3 105 12 12.57 '

120 25 15 7 120 25 12.5

135 28 15 3 135 28 12.44 |

150 28.5 15 s 150 28.5 i1.4 i

165 29 .5 15 1 165 29 5 10.73 !

180 29.5 ! 0 180 29.5 0 !

198 29.5 15 o 195 29.5 0 )

210 29.5 15 0 210 29.5 0 ‘

225 29.5 15 0 225 295 0 ‘
1 240 29 5 15 0 240 2%.5 0 .

“Tahleay .2

RELATION, INTENSITE-DUREE
PLUIE DU 27 JUILLET 1980

TEMPS A HAUTEUR INTERVAL HAUTEUR DUREE HAUTEUR IMTEMSITE
PARTIR CUMULA- LE DE PFNDANT MAX IMUM
Dy DEBYUT TIVE TEMPS L' INTER
VALLE
MIN MM MIN MM MIM MM MM/H N
19 1 15 1 13 2 8
30 1.9 15 .9 30 3.9 7
145 2 135 .3 45 S i.67
§0 q 15 2 60 7 7
75 5.9 13 1.5 7?3 7.5 §
90 7 15 1.5 90 8 $.33
1089 9 13 2 105 9 5.14
120 g.5 15 ) 120 9.3 q.75
135 10 13 S 135 10 q4.414
150 10.5 15 3 150 10.5 4.2
165 10.5 135 0 165 10 .3 0
180 10.59% 15 4} 180 10.3 0
195 10.5 15 0 195 19.5 0
210 10.5 15 0 210 t9. % 0
225 10.5 15 0 22% 10.5 0
240 10.5 15 Q 240 10.5 0




Tollaay B.21
____;——’—-——"":—-

T PLUIE DU 16 SEPTEMBRE 1973 ‘ l

TEMPS A HAUTEUR INTERVAL HAUTEUR DUREE HAUTEUR INTENSITE !
PARTIR CUMULA- LE DE PENDANT HAX IHUM
DU DEBUT TIVE TEMPS L' INTCR 1
VALLE
MIN MM MIN MM MIN MM MM/ B
_____________ i
15 4 15 L] 1S ] 24
ao 10 13 ¢ 30 X 20 |
3 12.53 13 3 3 43 13.53 10
60 14 13 s 60 14 14
753 14.5 15 ] 75 14 35 11 .4
90 16 1 L s 70 16 10.67
1053 18 13 2 109 18 16.2%
120 18.2 13 2 120 18.2 9.1
135 18.5 15 A 135§ 18.5 8.22
150 18.5 15 0 150 10.% 0
145 18.5 15 0 145 18.5 0 !
180 18,3 s 0 180 18.5 0 |
195 18.5 15 0 195 18.5 0
210 18.3 15 0 210 18.% 0
228 1.3 1s 0 228 18 5 0
240 18.5 13 o 240 18 3 0

-T:;LRQ}UI T.2

RELATION, INTENSITE-DUREE ]
PLUIE DU 14 AOUT 197 |
i

TEMPS A HAUTCUR INTERVAL HAUTEUR DUREE HAUTEUR INTEMSITC|
PARTIR CUMULA- LE DE PENDANT HAX IMUM
DU DEBUT TIVE TEMPS L' INTER
VALLE
MIN MM MIN MM MIN MM MM/ H
.
1S 13 1S 13 : 12 52 :
30 22 19 ? 10 22 44
45 27 15 5 4s 27 34
&0 28 15 1 60 28 28
7% 29.3 13 - 75 29.5 23.6
90 33 13 3.5 90 33 22
108 34 15 1 105 34 19.432
120 185 15 9.5 120 38.5 19.25
133 3.3 is L] 135 3.5 19.33
150 45 18 1.5 150 45 18
163 as 15 0 165 qs 0
180 43 L5 0 180 45 0
195 qs (s 0 195 45 0
210 4qs 1S 0 210 as [ !
223 as 1% 0 225 45 o
240 9% 13 0 z40 48 ]
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00010 BEGIN

ocoo0z20
00030
00040
0o005S0
00060
00070
coos8o
ocooes
00090
00100
0o110
00120
00130
00140
0otiso
00160
00145
00170
00171
00172
ogo180
oo1i18s
00190
0o0zo00

iro‘\fbmw-b Ao calon Q&;

J ) *
bm‘m\‘.} R o< \eﬁr\\-u""‘\_b'“ x
—‘— - A .

K

OPEN (6} "LP"
PRINT 'CS®

PRINT (é6) &¢(2).,"T EN MIN" , &(14),"1

PRINT (6) "eoomommmm e mmmme oo
FOR 1=15 TO 240 STEP 15§
PRINT "DONNEZ Yt POUR",I
INPUT Y1

IF Y1)=100 THEN GOTO 00190
PRINT "DONNEZ Y2 POUR",]1I
INPUT Y2

PRINT "DONNEZ X! POUR",I!
INPUT X1

PRINT “DONNEZ X2 POUR",1
INPUT X2 :

PRINT "DONNEZ X POUR",1
INPUT ¥

1F X1=X2 THEN GOTO 00172
LET Y=(Y2-Y1)/(X2-X1)%(X-X1)+Y¥1
GOTO 00180

LET Y=Y1 o
PRINT (6) &4¢4),1,3¢16),Y
PRINT (46>

NEXT 1 -

END “

EN MM/H"

83
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X. SPECIAL FUNCTIONS

MATHEMATICAL TABLE “’ 2L EnIT

JRE RE” S TANDARD
CRE PRESS 1981

The Gamma Function

Definition. T(ay =f e ldr n>0

Recursion Formula: T(n + 1) =nl(nA)

n+1)y=n ifa=01,2,... where 0! =1

For 2 < 0 the gamma function can be defined by using

rin) = I‘_S__)_nn'l
Graph:
-
|
-5{-4 '
3-2 12 3 45 n
-1 ’
-2 _l
F -3 -1
-4 B
1 ) W
Speciai Values; r{4) = \/;
r(m+|/,)=‘_'.M__l)\/"_ m=1,213, ..
2m
_|yTym
r(_m+y,)=M m=1723, . .
1:3-5-++(2m - 1) o
. . 1°2-3-++k
tion: = tim kx
Definition Mx+ 1 kif- NG DGR
LY

=xe71‘ ; (I *—'L) e"':/m
r(x) m= | m

Thicis an infinite rroduct representation for the gamma function where ~ it Enler’s constant

Properties.

e e 1) = f2rx xte T {I -

=

SPECIAL FUNCTIONS

r'm=J’ e X inxdxr= -v

L]
R N A R
o+l n x+n-1

LANPORE BN 7 SN
12x  288x! §1.,840x’

} his is called Stirling s gsv'mplolic series

If we let x = 7 2 positive integer, then a useful approxination for n! where 7 is large

leg.n > 10| is given by Stirling’s formula

n = Jf2nnnte "

GAMMA FUNCTION®*

Values of [{(n) =f e~ * x"= ! dx; I(n+i) = nl(n)

a fim
.00 1.00000
.01 99433
.02 98884
.0} 98155
04 197844
0% 97150
.06 96874
07 96415
.08 9597}
09 95346
10 95135
h] 94740
12 94159
13 93993
14 831642
NE] 93304
16 92980
47 92670
18 K2313)
9 52089
.20 91817
il 91558
12 9130
.2 91075
.24 S0852

n finy n fim a M
1.28 90640 . 1.50 (88623 1.7% 91906
1.26 190440 151 586359 1.76 92137
1.0 90250 1.52 88704 1.7 92376
1.28 90072 £.5) 88757 1.78 .92623
.29 89904 1.54 88818 1.79 92877
1.30 89747 - 155 88887 1.80 83138 .
1.3} _89600 1.56 88964 1.81 93408
1.32 89464 1.57 89049 1.82 93685
1.3} 89138 1.58 89142 1.8} 93969
134 89222 1.39 89243 1.84 54261
1.35 891135 1.60 89352 1.88 94561
1.36 89018 1.61 89468 1.86 94869
1.37 38931 1.62 89592 1.87 95184
1.38 #8854 1.6) 89724 1.88 95507
1.39 88785 1.64 89864 1.89 53838
1.40 88726 1.65 90012 1.90 96177
1.41 88676 1.66 90167 191 94523
1.42 88636 1.67 90330 1.92 96877 -
1.4) 38604 1.68 90500 1.93 97240
1.44 .88581 1.69 50678 1.94 97610
1.45 (83566 1.70 .S0864 1.95 97988 -
1.46 88560 1.71 91057 1.96 98374
1.47 _BRS6) 1.72 91258 1.87 98768 -
1.48 88578 1.73 91466 1.98 99171
1 49 .B8593 ).74 91681 1.99 99581

.00 1.00000

Far large positive values of x, o approximates Stirling’s asympiolic series

f2a

et —

I'“ 1 ! 139 571 '\
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