Fine soccer
Morio Kikuchi

Abstract
O We modify the present rule of soccer in order to be able to get points of plural kinds referring to the
point system of rugby.

1. Interval

O I have an impression very rarely seeing a program of soccer. In the first half, players are not active
and there is no atmosphere to approach opponents’ goal aggressively. If passes which are lazy and
meaningless continue a while, it is boring really. As an audience, we want players to run at full speed
over 90 minutes and close in on opponents’ goal with a skillful dribble.

O It seems to me that this is caused by game time and points. Because interval is only a half time in
90 minutes, possively, players will save motion in order for their stamina not to run out in the second
half. In the first half, because defense of opponents is severe, it is difficult that players approach
opponents’ goal and points are not always got for certain even if a ball is shot within the frame.
Possively, players will take aim at the second half in which opponents are exhausted. Players consider

pace allocation always.

2. Sprint type game

O In short, an audience is made watch marathon type game. So, we suppose sprint type game in which
the number of intervals is increased. The following are examples of the size of a section and the number
of intervals.

0 30 minutes x 3 (intervall] 2 times
0 20 minutes X 4
0 20 minutes x 5

0 15 minutes X 6

interval(d 3 times
interval(d 4 times

)
)
)
)

N N N N

intervald 5 times

If the number of intervals and its size are appropriate, the game pace of 2 times a week will be able to
be maintained even if a player runs over 90 minutes like rugby. The size of an interval is fixed referring

to knowledge of sports medicine.

3. Rugby

O Because mean score is about 2 or 3 points in soccer, we must make the point system fine for a player
to show mobility fully keeping its motivation. We try inserting a point system into a game in which if a
player approaches opponents’ goal or shoots frequently, light points are given suitably even if a goal is
not got.

O In rugby, try, penalty goal and conversion goal are 5, 3 and 2 points respectively. Penalty goal is
goal by penalty kick and conversion goal is goal by kick after try. Because we make a point system in
which small points of plural kinds like points of penalty goal and conversion goal are got in the form
like free throw in basketball, usual goal is made 7 points being made to correspond to try.

4. Corner Kick



O If a ball cuts across goal line touching a defensive player, Corner Kick(CK) is given. In this case, we
insert a system so that free kick(LK, MK) like free throw in basketball can be done selectively. An
offensive player tells referee which of CK, LK(MK) to choose. The following are the differences
between LK and MK.

0 LKO If a ball cuts across goal line touching goal keeper(GK)
0 MKO If a ball cuts across goal line touching field player(FP)

[0 The range of goal line which gives LK, MK is set like the following:

0 LKO full-line(Figure 1, left)
0 MKO full-line(Figure 1, left), semiline(Figure 1, right) (”alternatives”)

0 In MK, we have not got the most suitable range yet. So, full-line and semiline are shown in Figure 1
as experimental alternatives ”alternatives”. We must decide which to adopt before beginning of a game
previously. After this, ”alternatives” is used in the meaning like this.

00 The range in which the ball to kick must not be placed is set like the following:

0 LKO penalty area(Figure 2)

0 MKUO penalty area(Figure 2),

000 penalty areatpenalty arc(Figure 3)
000 (7alternatives”)

The ball must not be placed on the white line in order to protect it.
O The range(excluded zone) in which players except the player to kick the ball and the defensive GK
must not be located is set like the following;:

0 LKO penalty area+circle(centre:location of the ball, radius:9.15m)(Figure 4)

0 MKO penalty area-+circle(centre:location of the ball, radius:9.15m)(Figure 4),

000 penalty area+penalty arc+-circle(centre:location of the ball, radius:9.15m)(Figure 5)
000 (7alternatives”)

On MK, the two ranges are not independent but Figure 2 and 3 correspond to Figure 4 and 5
respectively.

O The player to kick the ball can be chosen freely out of 11 players(GK+FP). However, it will be
chosen out of FP in fact.

00 The position of the defensive GK when the kick is done is set like the following:

O on goal line, in goal area (”alternatives”)

0 On the violations in LK, MK, we adopt judgements on penalty kick. However, if there is a marked
delay action, there is a possibility that a judgement that LK, MK are upgraded to penalty kick or
recognized to be failure is added.

O After the kick, only the defensive GK can touch the ball and the game is continued from goal kick
by the defensive GK regardless of success or failure of goal.
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5. Hand signal on LK, MK

O If CK occurs, referee specifies it by hand signal. If LK, MK are introduced, referee needs to specify
LK, MK making a distinction between them.

0 Figure 6 is hand signal if a ball cuts across goal line(full-line) touching GK. Figure 7 is hand signal if
a ball cuts across goal line(full-line or semiline) touching FP. In either case, referee points at corner
area with a horizontal arm. Semiline being adopted and if a ball cuts across goal line which is not
semiline, because there is no choice of CK or MK and there is only CK, referee uses usual hand signal.
00 An offensive player points at corner area if CK and expresses 'L’ with arms like Figure 8 if LK(MK)
to referee.
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6. Point size of a goal by LK, MK
For example, point size of a goal by LK, MK is set like the following:

0 LKO point size=3, point size=2 (”alternatives”)
0 MKO point size=1, point size=0.5 (”alternatives”)

O In the above examples,there can be 3 combinations, LK:point size=3, MK:point size=1;LK:point
size=3, MK:point size=0.5;LKpoint size=2, MK:point size=0.5. If the probability of goal by CK is
0.04, the expectation per CK becomes 0.04 x 7=0.28. Assuming that MK’s point size is 1 and the
probability of goal by MK is 0.5, the expectation per MK becomes 0.5 x 1=0.5. If we want to make
the two expectations about the same degree, we need to try changing ”alternatives” which we adopt on
MK.

O Because LK has the positioning that if a ball cuts across goal line touching GK, we give the chance
in which points which is next to points of usual goal can be got, its points is high relatively(1/40 1/2 of
points of usual goal). On the other, MK has the positioning that if a ball cuts across goal line touching
FP, we permit early doing of a kind of penalty shoot-out. Therefore, we set MK as an expectation by
95% point of a statistical distribution for example does not exceed 7 points of usual goal.

7. Statistics of draw(soccer)

O We consider to what extent for rate of draw to become using statistical knowledge and numerical
calculation. It is assumed that the mean number of usual goals and the mean number of CKs per game
are \, = 2.6, n=10 respectively. If CKs are replaced with LK, MK all(it is assumed that LK is "on goal
line”, MK is Figure 1 left, Figure 3 and "on goal line”), the mean number of usual goals per game
becomes A\, = 2.6 —10x 0.04 = 2.6 — 0.4. The distribution of the goals is represented by Poisson
distribution. It is assumed that the LK’s share is 3 and the MK’s share is 7 in the breakdown of n=10.
Assuming that the goal probability of LK and the goal probability of MK are 0.6 and 0.5 respectively,
the mean number of LK goals and the mean number of MK goals per game are



O LK goalsO A\, =3% 0.6 =1.8
O MK goals A\, = 7% 0.5=3.5

These distributions of the goals is represented by Poisson distribution too. Figure 9, 10, 11 showing
them, the 99.9999% points are h = 12, i = 11, j = 15 respectively. If these events are independent, the
sum event of these events is represented by Poisson distribution too. Figure 12 showing the
distribution of this sum event A\, + Ay + A\, = 7.5, the 99.99% point is total ¢t = 20.

O In Figure 12, the horizontal axis and vertical axis represent the number of events and its rate
respectively. t is the number of usual goals+LK goals+MK goals. Because rate of draw is the sum of
products of the rate on each score which is the sum of products of each number of goals and each
points, the distribution in Figure 12 does not give rate of draw.

0 We try superimposing the distributions of LK goals and MK goals on the distribution of usual goals.
If the distribution of LK goals in Figure 10 is superimposed on h = 2 for example of the distribution of
usual goals in Figure 9, h = 2 devides into 12 like Figure 13. It means that the number of events exists
in the superimposed rate(the product of two rates) from ¢ =240 to ¢ =2+ 11 on h = 2 in Figure 9.
Next, if the distribution of MK goals in Figure 11 is superimposed on ¢ = 2 4 3 for example in Figure
13, ¢ = 2 4 3 devides into 16 like Figure 14. It means that the number of events exists in the
superimposed rate(the product of three rates) fromc=2+3+0toc=2+3+150onc=2+3 in
Figure 13.

O If the above steps are done on all the cases, the sum of superimposed rates is calculated on the same
number of events and they are illustrated, they become like Figure 15. We compare the figure and
Figure 12 with numerical value.

Fig.15  Fig.12

t= 0 0.000553 0.000553
t=1 0.004148 0.004148
t= 2 0.015555 0.015555
t=3 0.038889 0.038889
t=4 0.072916 0.072916
t=5 0.109375 0.109375
t=6 0.136718 0.136718
t=7 0.146484 0.146484
t=8 0.137329 0.137329
t=9 0.114440 0.114440
t=10 0.085830 0.085830
t=11 0.058521 0.058521
t=12 0.036575 0.036575
t=13 0.021101 0.021101
t=14 0.011304 0.011304
t=15 0.005652 0.005652
t=16 0.002649 0.002649
t=17 0.001169 0.001169
t=18 0.000487 0.000487
t=19 0.000192 0.000192
t=20 0.000072 0.000072



They agree almost. Therefore, we will be able to say that there is no problem especially.

0 The score in the case that the points of LK goals and the points of MK goals are 3 and 1
respectively and the number of events is h, i, j(c=h+i+j)iss=7% h+3x i+ 1x j. Generally,
a score is represented by plural sets of h, i, j. In the case, the rate at which the score is realized is the
sum of superimposed rates of each set(for example ¢ =2+ 3 + 4 : 0.268144 x 0.160671 x 0.188812 in
the case h = 2, 1 = 3, j = 4 in Figure 14). The following shows by how many sets of h, i, j for a score
to be represented. The left, the centre and the right are a score, the number of sets of h, i, j and the
rate at which the score is realized respectively.

0 1 0.000553
1 1 0.001936
2 1 0.003388
3 2 0.004948
4 2 0.006943
5 2 0.008519
6 3 0.009422
7 4 0.011284
8 4 0.014413
9 5 0.017055
10 6 0.019682
11 6 0.023058
127 0.025332
13 8 0.026157
14 9 0.027845
15 10 0.030414
16 11 0.031897
17 12 0.033241
18 12 0.035315
19 13 0.036103
20 14 0.035434
21 15 0.035406
22 16 0.035784
23 17 0.035122
24 18 0.034418
25 18 0.034302
26 19 0.033296
27 20 0.031411
28 21 0.030015
29 22 0.028825
30 23 0.027046
31 24 0.025380
32 24 0.024148
33 25 0.022525
34 26 0.020577
35 27 0.018990
36 28 0.017556
0

W
N
N
©

.0156921



38 30 0.014451
39 30 0.013263
40 31 0.011982
41 32 0.010655
42 32 0.009556
43 33 0.008570
44 34 0.007562
45 34 0.006680
46 34 0.005955
47 35 0.005238
48 35 0.004552
49 35 0.003985
50 36 0.003484
51 36 0.003004
52 36 0.002594
53 36 0.002257
54 36 0.001941
55 36 0.001653
56 36 0.001417
57 36 0.001212
58 36 0.001025
59 36 0.000868
60 36 0.000739
61 36 0.000623
62 36 0.000521
63 36 0.000439
64 36 0.000368
65 36 0.000306
66 36 0.000255
67 36 0.000213
68 36 0.000176
69 36 0.000145
70 36 0.000120
71 36 0.000099
72 36 0.000081
73 36 0.000066
74 36 0.000055
75 36 0.000045
76 36 0.000036
77 36 0.000030
78 36 0.000024

99.99% point is score s = 78. For example, on score s = 7 in the list, the number of sets of h, i, j is 4
and the rate at which the score is realized is 0.011284. We get the rate like the following:

h=0, 1=0, j=7
§=T%X h4+3%x i4+1%x 5=7



c=0+0+7:0.110803 x 0.165299 x 0.038549 = 0.000706

h=0, i=1, =4
§s=T7x h+3x i4+1x j=7
c=0+14+4:0.110803 % 0.297538 x 0.188812 = 0.006225

h=0, 1=2, j=1
§=T%X h4+3%x i4+1x 5=7
c=042+1:0.110803 % 0.267784 x 0.105691 = 0.003136

h=1,i=0, 7=0
s=T7Tx h+3x i14+1x j=7
c=14+04+0:0.243767 % 0.165299 x 0.030197 = 0.001217

0.000706 + 0.006225 + 0.003136 4 0.001217 = 0.011284

[0 Because the rate on the score axis was got in this way, we only get the sum of products of the rate
after. Actually, we get the sum of products between the rate on the score axis of a team and the rate
on the score axis of another team. However, here, assuming that the two teams is the same in the rate

on the score axis, the sum of products is got. The result is
O rate of drawld 0.025572
Mean score, modal score and variance are

O mean scoreld 24.299902
00 modal scored 19 (rate=0.036103)
O variancell 127.494322

However, the calculating upper limits of superimposing in Figure 13, 14 are made a little bigger than
99.9999% point in Figure 10, 11.

rate
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8. Statistics of draw(rugby)
[0 We can get rate of draw in almost the same way as soccer in rugby too. For the sake of ease, points
by drop kick is ignored. The following is a comparison of my own style between rugby and soccer.

O try(5 points) D 000000 <= 0O usual goal(7 points)
O conversion goal(2 points) 0 <= 0 LK goal(3 points)
O penalty goal(3 points) 0 O <=0 MK goal(1 point)

Try and penalty goal are represented by Poisson distribution and it is assumed that their events are
independent. Conversion goal is goal by conversion kick and because the number of conversion kicks is
the same as the number of tries, Conversion goal is represented by binomial distribution. The following

are mean or probability of an event.

Otry0DOO0OO0OODO0OM, =60 (mean, Poisson dist.)
0 conversion goall p = 0.7 0 (probability, binomial dist.)
O penalty goal 0 O A, =3x 0.750 (mean, Poisson dist.)

Figure 16 shows a distribution of tries. If the distribution of conversion goals is superimposed on h = 3
for example in Figure 16, h = 3 devides into 4 like Figure 17 by the binomial distribution of
n =3, p=0.7. The value at ¢ = 2 in this binomial distribution is

P =3Cyp*(1 — p)® 2 = 0.441000

and the superimposed rate between h =3 and ¢ = 2 is ¢ = 3+ 2 : 0.089235 x 0.441000 as it is shown in
the figure. If the distribution A. = 3% 0.75 of penalty goals is superimposed on this, however the
figiure being omitted, for example if j = 2, the superimposed rate between h = 3,7 =2 and j = 2 is

P = exp(—=X.)A.>/2! = 0.266792
c=3+2+2:0.089235x 0.441000 x 0.266792

The difference from soccer’s case is that the first superimposing is not Poisson distribution but
binomial distribution and nothing more. Figure 18 corresponds to Figure 15 in soccer’s case.
0 The probability in Poisson distribution is represented like the following:

P =e*\V/N!



N! gets bigger synergistically if N gets bigger. Not only N! but also A gets bigger. For example if
A = 7.5, in a language processor, N! falls into output impossibility early at N = 171. So, we modify the
above expression using Stirling’s formula so that we can use it when NV is big too.

N!'=+V2rNNNe™N

0 =V2rN(NA/A)Ne ™™

0 =V2rN(N/A)NANe ™

AV /NI = eV V2 N(N/A)Y

000 = (eA/N)N/V2rN
Therefore

P=eAN/N! =e*eA/N)V V21N

00 The following shows by how many sets of h, i, j for a score to be represented. The left, the centre

and the right are a score, the number of sets of h, 7, 7 and the rate at which the score is realized

respectively.
0 1 0.000261
3 1 0.000588
5 1 0.000470
6 1 0.000661
7 1 0.001097
8 1 0.001058
9 1 0.000496
10 2 0.002892
11 1 0.001190
12 2 0.002254
13 2 0.003730
14 2 0.003197
15 3 0.004823
16 2 0.003154
17 3 0.007464
18 3 0.005618
19 3 0.006123
20 4 0.010173
21 4 0.007634
22 4 0.011378
23 4 0.009216
24 5 0.013587
25 5 0.013341
26 5 0.011959
27 6 0.018266
28 6 0.014194
29 6 0.018535
30 7 0.017144
31 7 0.019448
32 7 0.021304
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

© © © 00

10
10
11
11
12
12
12
13
13
14
14
15
15
15
16
16
17
17
18
18
18
19
19
20
20
21
21
21
22
22
23
23
24
24
24
25
25
26
26
27
27

O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O o o o o o o o o

.018032
.024562
.020440
.023380
.023286
.022948
.025775
.021782
.026523
.023440
.024208
.024900
.022865
.025215
.021690
.024000
.022111
.021278
.021980
.019552
.020773
.018242
.018710
.017645
.016222
.016543
.014544
.014810
.013226
.012811
.012184
.010892
.010863
.0095628
.009317
.008409
.007811
.007413
.006518
.006333
.005560
.005246
.004756
.004287
.004030
.003510



79 27 0.003321
80 28 0.002918
81 28 0.002673
82 29 0.002421
83 29 0.002137
84 30 0.001981
85 30 0.001715
86 30 0.001583
87 31 0.001390
88 31 0.001243
89 32 0.001120
90 32 0.000974
91 33 0.000889
92 33 0.000766
93 33 0.000691
94 34 0.000606
95 34 0.000531
96 35 0.000475
97 35 0.000408
98 36 0.000367
99 36 0.000315
100 36 0.000279
101 37 0.000243
102 37 0.000210
103 38 0.000186
104 38 0.000158
105 39 0.000140
106 39 0.000120
107 39 0.000104
108 40 0.000090
109 40 0.000077
110 40 0.000068
111 41 0.000057
112 41 0.000050
113 41 0.000042
114 41 0.000036
115 41 0.000031
116 41 0.000026
117 42 0.000023
118 41 0.000019
119 42 0.000017

99.99% point is score s = 119.
00 The following are rate of draw and so on.

O rate of draw 0.017407
O mean scoreld 45.149855



0 modal
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O varianced 271.039845

rate
0.4 1
Ao=6
;h=3:D.089235
0.002% - =
Z1 h
Figure 16
rate
0.4 1
;c=3+2:D.089235><D.44IDDD
0.0024 :
Z 1
Figure 17
rate
0.4
0.0003 ;-_l_l_l_I_I_I_IJ_I_I_I_I_I_I_I_Ll_I [
33
Figure 18

9. Comparison

0 We compare the previously mentioned data modifying them. Soccer’s events are

O usual goald A\, = 6 0 (mean, Poisson dist.)
0 LK goal O O not used

OMK goal 0 OA.=3x 0.750 (mean, Poisson dist.)

Rugby’s events are

Otry OO

O00000M =60 (mean, Poisson dist.)



O conversion goall] not used
0 penalty goal 0 O A, =3x 0.750 (mean, Poisson dist.)

Points are

O usual goal, try O O O O 5 points
O MK goal, penalty goall] 3 points

Naturally, rate of draw and so on become the same.

O rate of draw(d 0.024482

0 mean score [ 36.749886

00 modal scorel] 36 (rate=0.043398)
[ variancell 170.243658

This is a technique with which if two programs on both soccer and rugby were made, we check that
there is no miss in them.

O This method by superimposing of distribution will be able to be applied to sports except soccer and
rughy too. Because the point system of American football resembles rughy’s, analysis will be easy. We
assumed that the distribution of tries in rugby is Poisson distribution. Sometimes, if defensive strength
of the other team falls down, there is a case that the number of tries increases abnormally. It is one of

assignments how to process such situation.

10. Program
00 This program can be used for both soccer and rugby. If a data is interpreted arbitrarily, it is found

whether the result of this program has reliability. The following is an example in soccer.

/*#define Rugby*/

/* Soccer */

#define niCK (10) /* number (CK) */

#define p1CK (0.04) /* probability(CK) */

#define ni1DFK (0) /* number (DFK) */

#define p1DFK (0.04) /* probability(DFK) */

#define 1mdla (2.6-(n1CK*plCK+nl1DFK*p1DFK)) /* mean in Poisson dist.(Usual goal) */
#define n1CK_LK (3) /* number (CK, LK’s share, from GK)

#define p1LK (0.6) /* probability(LK, "on goal line") */

#define 1lmdlb (ni1CK_LK*plLK) /* mean in Poisson dist.(LK goal) */
#define n1CK_MK (n1CK-n1CK_LK) /* number(CK, MK’s share, from FP, Figure 1 left)

#define pi1MK (0.5) /* probability(MK, Figure 3, "on goal line") */
#define lmdic (n1CK_MK*pl1MK) /* mean in Poisson dist.(MK goal) */

#define pINK (0.4) /* probability(NK) */

#define 1lmdld (nlDFK*plNK)  /* --—— x*/

#define pib (0) /* ——= %/

#define n2CK (10) /* number (CK) */

#define p2CK (0.04) /* probability(CK) */



#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define

n2DFK
p2DFK

(0)
(0.04)

/*
/*

number (DFK) */
probability(DFK) x/

1md2a (2.6-(n2CK*p2CK+n2DFK*p2DFK)) /* mean in Poisson dist.(Usual goal) */
n2CK_LK (3)
p2LK (0.6)

1md2b (n2CK_LK*p2LK)

/*
/*

number (CK, LK’s share, from GK)
probability (LK, "on goal line") x*/

/* mean in Poisson dist.(LK goal) */

n2CK_MK (n2CK-n2CK_LK)
p2MK (0.5)

1md2c (n2CK_MK*p2MK)

p2NK (0.4)

1md2d (n2DFK*p2NK)

p2b (0)

ra 7
rb 3
rc 1
rd O
dgt O

break_9s (0.999999)

break9s (0.9999)

/*

/* number (CK, MK’s share, from FP, Figure 1 left)
probability (MK, Figure 3, "on goal line") */

/* mean in Poisson dist.(MK goal) */

/*
/*
/*

/*
/*
/*
/*
/*
/*
/*

probability(NK) */
—_ */
—_— */

point size(Usual goal) */

point size(LK goal) */

point size(MK goal) */

- x/

digits after decimal point of r7(ex. 1 <=> 0.5) */
standard value for loop break */

standard value for loop break */

1 and 2 in the variables express one team and the other team respectively, 1md?? is mean in Poisson

distribution, r? is point size of a goal, dgt is the number of digits after decimal point of r? and

break 9s and break9s are standard values for loop break. The previous result is got with the above.

O rate of drawld 0.025572
0 mean scoreld 24.299902
00 modal scored 19 (rate=0.036103)
0 variancell 127.494322

Rate of draw is a value on one team and the other team and the others are values on one team.

We modify part of the above. LK goal and MK goal are not used and the point size is made 1.

#define
#define
#define
#define
#define
#define
#define
#define
#define

Imdla
Imdi1b
Imdlc
1md2a
1md2b
1md2c
ra 1l
rb O
rc O

In this case

(2.6)
(0)
(0)
(2.6)
(0)
(0)

O rate of drawld 0.179749
U mean scorel] 2.599991



00 modal scorel 2 (rate=0.251045)

O variancell 2.599911

O The following is an example in rugby.

#define

Rugby

/* Rugby */

#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define

1mdla (6)

1md1b (0)

niPK (3)

plPK (0.75)

Imdic (nl1PK*p1PK)
1md1d (0)

plb (0.7)

1md2a (6)

1md2b (0)

n2PK (3)

p2PK (0.75)

1md2c (n2PK*p2PK)
1md2d (0)

p2b (0.7)

ra 5
rb 2
rc 3
rd O
dgt O

break_9s (0.999999)

break9s (0.9999)

/*
/*
/*

/*
/*
/*

/*
/*

/*
/*
/*
/*

mean in Poisson dist. (try) */

— %/

number (PK) */

probability(PK) */

mean in Poisson dist.(penalty goal) */
— %/

probability in binomial dist.(conversion goal) */

mean in Poisson dist. (try) =*/

— %/

number (PK) */

probability(PK) */

mean in Poisson dist.(penalty goal) */
—— %/

probability in binomial dist.(conversion goal) */

point size(try) */

point size(conversion goal) */

point size(penalty goal) x/

— %/

digits after decimal point of r7(ex. 1 <=> 2.5) */
standard value for loop break */

standard value for loop break */

p?b is probability of success of conversion goal. The previous result is got with the above.

O rate of draw 0.017407
0 mean scoreld 45.149855
00 modal scored 41 (rate=0.026523)
0 varianceld 271.039845

Converson goal is not used.

#define
#define
#define

ra 5
rb O
rc 3

In this case



O rate of drawl 0.024482

0 mean scorel] 36.749886

00 modal scorel] 36 (rate=0.043398)
[ variancell 170.243658

If converson goal is not used, rate of draw increases from 0.017407 to 0.024482, not that it increases
according to this precisely. In fact, it will increase about to 40% extent.
Conversion goal is not used and the point size of try is made 6.

#define ra 6
#define rb O

#define rc 3

In this case

O rate of drawl 0.055578

[ mean scorel] 42.749868

0 modal scorel] 42 (rate=0.078142)
[ varianceld 236.241214

Because if try is 5 points and penalty goal is 3 points, L.C.M is 15 and if try is 6 points and penalty
goal is 3 points, L.C.M is 6, it is found intuitively that rate of draw of the latter is bigger. The ratio
becomes a little more than 2 roughly.

Conversion goal is not used and each point size is made 1.

#define ra 1
#define rb O
#define rc 1

In this case

O rate of drawJ 0.098984

0 mean scoreld 8.249977

00 modal scored 8 (rate=0.139053)
0 varianceld 8.249738

Conversion goal and penalty goal are not used and the point size is made 1.

#define ra 1
#define rb O
#define rc O

In this case

O rate of drawJ 0.116426

[ mean scorel] 5.999991

0 modal scorel] 5 (rate=0.160623)
[ varianceld 5.999895



Comparing rugby with soccer, because mean score of rugby is bigger than soccer, rate of draw of rugby
is smaller than soccer.
Try and conversion goal are not used and the point size is made 1.

#define ra O
#define rb O
#define rc 1

In this case

O rate of draw(J 0.194198

0 mean scoreld 2.249990

00 modal scored 2 (rate=0.266792)
0 varianceld 2.249909

Comparing rugby with soccer, because mean score of rugby is smaller than soccer, rate of draw of
rugby is bigger than soccer.

11. Mean score

O In soccer, the distributions of goals of three kinds are represented like Figure 9, 10, 11. The mean of
points of each goal is A.r. assuming A. to be the mean of each goal(c = a, b, ¢). Here, we assume that
the mean of points of all the goals is £ A.r.. Using parameters in ”10. Program”

mean score = \1g7q + Apry + Ajere = (26 —0.4)x 7+ 1.8x 3+35x 1 =243
In rugby, because the first superimposing is binomial distribution(Figure 17)

mean score = A\1q7q + (A1aP1s)7s + A1eTe = 6% 54+ (6% 0.7)x 2+ (3x 0.75) x 3 =45.15

12. Direct Free Kick

O A Corner Kick can be replaced with LK, MK. Direct Free Kick(DFK) can be replaced with a free
kick of a different kind selectively too. We call it NK for short. The differences between NK and
LK(MK) are point size and excluded zone of players except kicker and GK.

O example of point size[] 2

O excluded zone of players except kicker and GKO excluded zone of LK+triangle which location of the
ball and two intersections which are made by goal line and line which indicates penalty area
make(Figure 19)

O others the same as LK

The points of three kinds are made MK<NK<LK. An offensive player points at goal if DFK and
expresses 'L’ with arms like Figure 8 if NK to referee. 0 At location on which the ball to kick is placed,
referee points at goal with its two arms putting its palms together if the former (like the expression of
choice of penalty kick in raghy) and opens its two arms wide facing goal if the latter (like the Shiranui
type in sumo)

0 We assume that the mean number of DFKs per game and the goal probability of DFK are 5 and
0.04 respectively. If DFKs are replaced with NK all, parameters becomes like the following:



/*#define Rugby*/

/* Soccer */
#define ni1CK (10)
#define p1CK (0.04)
#define ni1DFK (5)
#define p1DFK (0.04)

/*
/*
/*
/*

number (CK) */
probability(CK) */
number (DFK) */
probability(DFK) */

#define 1lmdla (2.6-(n1CK*plCK+nl1DFK*pl1DFK)) /* mean in Poisson dist.(Usual goal) */

#define ni1CK_LK (3)
#define p1LK (0.6)
#define 1lmdilb (n1CK_LK*plLK)

/*
/*

number (CK, LK’s share, from GK)
probability (LK, "on goal line") */

/* mean in Poisson dist.(LK goal) */

#define n1CK_MK (n1CK-n1CK_LK)

#define pIMK (0.5)

#define 1lmdlc (n1CK_MK*p1MK)
#define p1NK (0.4)

#define 1lmdld (n1DFK*p1NK)
#define plb (0)

#define n2CK (10)
#define p2CK (0.04)
#define n2DFK (5)
#define p2DFK (0.04)

/*

/* number (CK, MK’s share, from FP, Figure 1 left)
probability (MK, Figure 3, "on goal line") */

/* mean in Poisson dist.(MK goal) */

/*
/*
/*

/*
/*
/*
/*

probability(NK) */
mean in Poisson dist.(NK goal) */

_ */

number (CK) */
probability(CK) */
number (DFK) */
probability(DFK) */

#define 1md2a (2.6-(n2CK*p2CK+n2DFK*p2DFK)) /* mean in Poisson dist.(Usual goal) */

#define n2CK_LK (3)
#define p2LK (0.6)
#define 1md2b (n2CK_LK*p2LK)

/*
/%

number (CK, LK’s share, from GK)
probability (LK, "on goal line") x*/

/* mean in Poisson dist.(LK goal) */

#define n2CK_MK (n2CK-n2CK_LK)

#define p2MK (0.5)

#define 1md2c (n2CK_MK*p2MK)
#define p2NK (0.4)

#define 1md2d (n2DFK+¥p2NK)
#define p2b (0)

#define ra 7

#define rb 3

#define rc 1

#define rd 2

#define dgt O

#define break_9s (0.999999)
#define break9s (0.9999)

In this case

O rate of draw 0.025707
O mean scored 26.899902

/*

/* number (CK, MK’s share, from FP, Figure 1 left)
probability (MK, Figure 3, "on goal line") */

/* mean in Poisson dist.(MK goal) */

/*
/ *
/*

/*
/*
/*
/*
/*
/*
/*

0 modal scorel] 24 (rate=0.036131)

O varianceld 125.694766

probability(NK) */
mean in Poisson dist.(NK goal) */

P */

point size(Usual goal) */

point size(LK goal) */

point size(MK goal) */

point size(NK goal) */

digits after decimal point of r7(ex. 1 <=> 0.5) */
standard value for loop break */

standard value for loop break */
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28 6 0.014194
29 6 0.018535
30 7 0.017144
31 7 0.019448
32 7 0.021304
33 8 0.018032
34 8 0.024562
35 9 0.020440



36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

10
10
11
11
12
12
12
13
13
14
14
15
15
15
16
16
17
17
18
18
18
19
19
20
20
21
21
21
22
22
23
23
24
24
24
25
25
26
26
27
27
27
28
28

O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O o o o o o o oo

.023380
.023286
.022948
.025775
.021782
.026523
.023440
.024208
.024900
.022865
.025215
.021690
.024000
.022111
.021278
.021980
.019552
.020773
.018242
.018710
.017645
.016222
.016543
.014544
.014810
.013226
.012811
.012184
.010892
.010863
.009528
.009317
.008409
.007811
.007413
.006518
.006333
.005560
.005246
.004756
.004287
.004030
.003510
.003321
.002918
.002673



82 29 0.002421
83 29 0.002137
84 30 0.001981
85 30 0.001715
86 30 0.001583
87 31 0.001390
88 31 0.001243
89 32 0.001120
90 32 0.000974
91 33 0.000889
92 33 0.000766
93 33 0.000691
94 34 0.000606
95 34 0.000531
96 35 0.000475
97 35 0.000408
98 36 0.000367
99 36 0.000315
100 36 0.000279
101 37 0.000243
102 37 0.000210
103 38 0.000186
104 38 0.000158
105 39 0.000140
106 39 0.000120
107 39 0.000104
108 40 0.000090
109 40 0.000077
110 40 0.000068
111 41 0.000057
112 41 0.000050
113 41 0.000042
114 41 0.000036
115 41 0.000031
116 41 0.000026
117 42 0.000023
118 41 0.000019
119 42 0.000017

99.99%0 0000 s=11900000000
gobbooogbbbuooobobbooogbo

gbooobgoboboo.ol74o7
U000 0O0045.149855
000000041 (00 =0.026523)
U000271.039845
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9. 00
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000000000N,=60(000000000)
gLKobooooooog
OMKOOOODOOOMN=3x 070 (000000000O)

gobbbobboooobb

000000000000 MN,=60(000000000O)
gobbooggobobodd



O000000000000MN=3x 070 @000000000)
gobooboo

gobbbooodobbboooobbbsd
oMKOOODOODOOooDooooooooasn

gobboobbbooodbboboooobbbuoooboboboooobo

UD0O000000Oo.024482
Ubooo0dD36.749886
000000036 (00=0.043398)
00 00170.243658

gbgoboobobbobooboobooboobooboobobbobobobooboobd
gboobooobooog
gbgoboobobbobooboobooboobooboobobbobobobooboobd
gogbodboobuooboobobobooboobooboobooboobobbobboobobo
gbgoboobobbobooboobooboobooboobobbobobobooboobd
gbooboooboooboboobooboobooboboobooboobooboobooboboo

10. 00000
gbgobgbboobobooboobooboobobobooboobobbobboobooboob
gobbboooobbobuoooobbobuoobuoooobbbuooobobbooooboon

/*#define Rugby*/

/* Soccer */

#define niCK (10) /* number (CK) */

#define p1CK (0.04) /* probability(CK) */

#define n1DFK (0) /* number (DFK) */

#define p1DFK (0.04) /* probability(DFK) */

#define 1lmdla (2.6-(n1CK*plCK+nl1DFK*p1DFK)) /* mean in Poisson dist.(Usual goal) */
#define n1CK_LK (3) /* number (CK, LK’s share, from GK)

#define p1LK (0.6) /* probability(LK, "on goal line") */

#define 1lmdlb (niCK_LK*plLK) /* mean in Poisson dist.(LK goal) */
#define n1CK_MK (n1CK-n1CK_LK) /* number(CK, MK’s share, from FP, Figure 1 left)

#define piMK (0.5) /* probability (MK, Figure 3, "on goal line") */
#define 1lmdlc (n1CK_MK+*p1MK) /* mean in Poisson dist. (MK goal) */

#define pINK (0.4) /* probability(NK) */

#define 1lmdld (nlDFK*plNK)  /* --—— x*/

#define pib (0) /* ——= %/

#define n2CK (10) /* number (CK) */

#define p2CK (0.04) /* probability(CK) */

#define n2DFK (0) /* number (DFK) */

#define p2DFK (0.04) /* probability(DFK) */



#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define

1md2a (2.6-(n2CK*p2CK+n2DFK*p2DFK)) /* mean in Poisson dist.(Usual goal) */

number (CK, LK’s share, from GK)
probability (LK, "on goal line") x*/

/* mean in Poisson dist.(LK goal) */

/* number (CK, MK’s share, from FP, Figure 1 left)
probability (MK, Figure 3, "on goal line") */

/* mean in Poisson dist.(MK goal) */

n2CK_LK (3) /*
p2LK (0.6) /*
1md2b (n2CK_LK*p2LK)
n2CK_MK (n2CK-n2CK_LK)
p2MK (0.5) /*
1md2c (n2CK_MK*p2MK)
p2NK (0.4) /*
1md2d (n2DFK*p2NK)  /*
p2b (0) /*
ra 7 /*
rb 3 /*
rc 1 /*
rd 0 /*
dgt O /%
break_9s (0.999999) /x

break9s (0.9999)

/*

probability(NK) */
—_ */
—_— */

point size(Usual goal) */

point size(LK goal) */

point size(MK goal) */

- x/

digits after decimal point of r7(ex. 1 <=> 0.5) */
standard value for loop break */

standard value for loop break */

gboboo1lg200bo0boobobodbobbdmde?d 000000000000 0O0O0OO0
O0dgt0 r?000000000OObreak 9s0 break9s OO OO0 break D OO DO ODOODOOOODOO
gooboooobobogan

goobDo000ddno.o25572
UbDoooodD24.299902

000000019 (00 =0.036103)
0000127494322

gobbbooogbobbooogbobboooobbobuooooboboboooobo
gboobobobobboobooLKoboobooMKObODooboobuoobooboo1booobo

#define
#define
#define
#define
#define
#define
#define
#define
#define

Imdla
Imd1b
Imdlc
1md2a
1md2b
1md2c
ra l
rb O
rc O

goooo

(2.6)
(0)
(0)
(2.6)
(0)
(0)

Uooooooogdo.ar9gr49
gobDDod2.599991
00000002 (00=0.251045)
UoDbo2.599911



gobboboogoobbbooooobboaon

#define

Rugby

/* Rugby */

#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define

Imdla (6)

1md1b (0)

niPK (3)

plPK (0.75)

Imdic (n1PK*p1PK)
1md1d (0)

plb (0.7)

1md2a (6)

1md2b (0)

n2PK (3)

p2PK (0.75)

1md2c (n2PK*p2PK)
1md2d (0)

p2b (0.7)

ra 5
rb 2
rc 3
rd O
dgt O

break_9s (0.999999)

break9s (0.9999)

/*

/*
/*

/*
/*

mean in Poisson dist. (try) */

— %/

number (PK) */

probability(PK) */

mean in Poisson dist.(penalty goal) */
— %/

probability in binomial dist.(conversion goal) */

mean in Poisson dist. (try) */

— %/

number (PK) */

probability(PK) */

mean in Poisson dist.(penalty goal) */
— %/

probability in binomial dist.(conversion goal) */

point size(try) */

point size(conversion goal) */

point size(penalty goal) x/

— %/

digits after decimal point of r7(ex. 1 <=> 2.5) */
standard value for loop break */

standard value for loop break */

propU0 0o boooobbobooooboboboboooobbboooobon

gobboboddno.o1r407
UD00000D045.149855

000000041 (00 =0.026523)
00 00271.039845

gobboooobbbuooobobon

#define
#define
#define

ra 5
rb O
rc 3

gogooo

U00o0b0onDdo.n24482
Uo0bDO00d36.749886



000000036 (00=0.043398)
0000170.243658

gbooobobobobboboobuoobuoobooboonlr4o7hbb 0024482000 0000O00OODO
0000000000000 0040%0000000000000
gobboboooobbboogobobogegubnboon

#define ra 6
#define rb O
#define rc 3

goooo

0000000000.055578
0000000 42.749868
000000042 (00 =0.078142)
0000 236.241214

gobobosbugoobbboogg3dpbbbouogob iobobogegobbboooobn3b
gbogobobobetboobooboobobobobbobbobooboobooboobbon
0.055578/0.024482 =20 0000000

gboobobbobobobooboobo1bbobn

#define ra 1
#define rb O
#define rc 1

goooo

gobobodddno.098984
gbooobdDas.249977
00000008 (00=0.139053)
00 008.249738

gobbboodobbboooob 1bbodab

#define ra 1
#define rb O
#define rc O

goooo

gobobooodno.116426
gobDDods.g99991
00000005 (00=0.160623)
0000 5.999895

gobbbooodgbbbuoooobbbuooobobboooobbboooobbban
gobbboooobbboogobobuoooi1gboon



#define ra O
#define rb O
#define rc 1

goooo

gobobooodno.194198
gbooobdD2.249990
00000002 (00=0.266792)
0000 2.249909

gobbbooodgbbbuoooobbbuooobbboooobbbooooboboan

11. 00004
gbhobbobooobooboobobbosbioonnoooboobooobuooboboboobnog A
00000000000 Ar.00 (c=a, b, 0000000000000 0OOZAr. 0000000
gooO710. 000000 boobuoobooog

00000 = Aala+ Moo+ Arere = (26 —0.4)x 7+1.8x 3+35x 1 =243
0000000000000002000000 (0 17)

00000 = Mara + (Mapis)rs + Aere = 6% 54 (6% 0.7)x 24+ (3x 0.75) x 3 =45.15

12. 00000000

0000000000000 LKOMKOOOOOOODOODOODOOOooooooooo (DFK)oOO
0000000000000 0000000000000 NKOOODODOOONKDO LK(MK)ODDDOO
gobbooodgbbboooobbbodaan

gbooooz20
gbooboobobobooboobLKboboooooboooboobobobooboooboobooDbo
O0000000000000000 (O 19)

gbooLKooo

000 MK<NK<LKOOOUOOOOOOODOOODOOooODFKOODODOODOOoOoDhoooNKODOD
suboobogb’'rogboboooooboboooobooboboboooobobooboobooDn
0000000000ooo (o000 0oDooooo000oooooooo)D00ooooooDooon
000000000000 (o000 00oooo)o

gbooboob DbFKObODOOooooboooogosboo4booNKODODOODoobooD o400y
DFKOOOONKOOOOOOOODODOOoboobooooooooobooboooo

/*#tdefine Rugby*/

/* Soccer */

#define n1CK (10) /* number (CK) */
#define p1CK (0.04) /* probability(CK) */
#define n1DFK (5) /* number (DFK) x*/

#define p1DFK (0.04) /* probability(DFK) */



#define 1mdla (2.6-(n1CK*plCK+nl1DFK*pl1DFK)) /* mean in Poisson dist.(Usual goal) */
#define n1CK_LK (3) /* number (CK, LK’s share, from GK)

#define pi1LK (0.6) /* probability(LK, "on goal line") */

#define 1lmdilb (n1CK_LK+*plLK) /* mean in Poisson dist. (LK goal) */

#define n1CK_MK (n1CK-ni1CK_LK) /* number(CK, MK’s share, from FP, Figure 1 left)

#define p1MK (0.5) /* probability(MK, Figure 3, "on goal line") */
#define 1lmdlic (ni1CK_MK*plMK) /* mean in Poisson dist.(MK goal) */

#define p1NK (0.4) /* probability(NK) */

#define 1lmdld (n1DFK#piNK) /% mean in Poisson dist.(NK goal) */

#define p1b (0) /* —== %/

#define n2CK (10) /* number (CK) */

#define p2CK (0.04) /* probability(CK) */

#define n2DFK (5) /* number (DFK) */

#define p2DFK (0.04) /* probability(DFK) */

#define 1lmd2a (2.6-(n2CK*p2CK+n2DFK*p2DFK)) /* mean in Poisson dist.(Usual goal) */
#define n2CK_LK (3) /* number (CK, LK’s share, from GK)

#define p2LK (0.6) /* probability (LK, "on goal line") */

#define 1md2b (n2CK_LK*p2LK) /* mean in Poisson dist.(LK goal) */
#define n2CK_MK (n2CK-n2CK_LK) /* number(CK, MK’s share, from FP, Figure 1 left)

#define p2MK (0.5) /* probability(MK, Figure 3, "on goal line") */
#define 1lmd2c (n2CK_MK*p2MK) /* mean in Poisson dist. (MK goal) */

#define p2NK (0.4) /* probability(NK) =*/

#define 1md2d (n2DFK#p2NK)  /* mean in Poisson dist.(NK goal) */

#define p2b (0) [* —== %/

#define ra 7 /* point size(Usual goal) */

#define rb 3 /* point size(LK goal) */

#define rc 1 /* point size(MK goal) */

#define rd 2 /* point size(NK goal) */

#define dgt O /* digits after decimal point of r7(ex. 1 <=> 0.5) */

#define break_9s (0.999999) /* standard value for loop break */
#define break9s (0.9999) /* standard value for loop break */

goooo

gbooobgonbgo.n2s7o7
gobDO0dd26.899902
000000024 (00=0.036131)
0000 125.694766
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List 1:draw.c

/* draw.c */
/* by Morio Kikuchi 2017.1.1 x/
/* COMPILER:gpp(dos) */
/* COMMANDLINE:gcc -Dfar= -o draw.exe draw.c */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>

#include <malloc.h>

/*#define Rugby*/

#ifndef Rugby

/* Soccer */

/*#define n1CK (10)

#define p1CK (0.04)

#define ni1DFK (0)

#define p1DFK (0.04)

#define 1mdla (2.6-(n1CK*p1CK+n1DFK*p1DFK))
#define ni1CK_LK (3)

#define p1LK (0.6)

#define 1lmd1lb (n1CK_LK*p1LK)
#define n1CK_MK (n1CK-niCK_LK)
#define pIMK (0.5)

#define 1lmdlc (n1CK_MK*plMK)
#define p1NK (0.4)

#define 1mdld (nlDFK*plNK)
#define plb (0)

#define n2CK (10)

#define p2CK (0.04)

#define n2DFK (0)

#define p2DFK (0.04)

#define 1md2a (2.6-(n2CK*p2CK+n2DFK*p2DFK))
#define n2CK_LK (3)

#define p2LK (0.6)

#define 1md2b (n2CK_LK*p2LK)
#define n2CK_MK (n2CK-n2CK_LK)
#define p2MK (0.5)

#define 1lmd2c (n2CK_MK*p2MK)
#define p2NK (0.4)



#define 1md2d (n2DFK*p2NK)
#define p2b (0)

#define ra 7
#define rb 3
#define rc 1
#define rd O
#define dgt 0%/

#define 1mdla (2.6-0.4x*1.)
#define 1mdib (1.8)
#define 1mdic (3.5)
#define 1mdid (0)

#define p1b (0)

#define 1md2a (2.6-0.4x*1.)
#define 1md2b (1.8)
#define 1md2c (3.5)
#define 1md2d (0)

#define p2b (0)

#define ra 7
#define rb 3
#define rc 1
#define rd O
#define dgt O

/%

#define 1mdla (8)
#define 1mdib (20)
#define 1mdic (8)
#define 1lmdid (0)
#define plb (0)

#define 1md2a (8)
#define 1md2b (18)
#define 1md2c (6)
#define 1md2d (0)
#define p2b (0)

#define ra 3
#define rb 2
#define rc 1
#define rd O
#define dgt 0x*/

#else



/*#define lmdla (6)
#define 1mdib (0)

#define ni1PK (3)

#define p1PK (0.75)
#define 1lmdlc (n1PK*plPK)
#define 1mdid (0)

#define plb (0.7)

#define 1md2a (6)

#define 1md2b (0)

#define n2PK (3)

#define p2PK (0.75)
#define 1md2c (n2PK*p2PK)
#define 1md2d (0)

#define p2b (0.7)

#define ra 5
#define rb 2
#define rc 3
#define rd O
#define dgt 0%/

#define 1mdla (4)
#define 1mdib (0)
#define 1lmdic (1)
#define 1mdid (0)
#define plb (0.8)

#define 1md2a (3.2)
#define 1md2b (0)
#define 1md2c (0.8)
#define 1md2d (0)
#define p2b (0.7)

#define ra 5
#define rb 2
#define rc 3
#define rd O
#define dgt O
#endif

#define break_9s (0.999999)
#define break9s (0.9999)
#define READ O

#define WRITE 1



int Umax,LKmax,MKmax,NKmax;

int 1mt_Ph,1mt_Ps,1lmt_Psum;

double mgf;

double /***Pji,**Qji,*/*Ph,*Qh,*Pi,*Qi,*Pj,*Qj,*Psum,*Qsum;
typedef struct {

int /#*k,j,i,*/n;double P;} nP;

nP *Ps,*Qs;
FILE *fp;

void figs(int fnum);

int main(int argc,unsigned char **argv)
{
mgf=pow(10,dgt) ;

#ifndef Rugby
figs(1);
#else
figs(2);
#endif

return O;
}/**% main *x/

double times(int n)
{

int val;

double t;

if(n<=1) return 1.;
elseq{

t=n;val=n;
while(1){

val--;

t=tx*val;

if (val<=1) break;

}

return t;
}

}/** times *x/

int getmax(int flag,double 1md)



{
int k;
double vall[2];

if (1md>0){
val[0]=0;
for(k=0; ;k++){

val[1]=exp(-1md)*pow(1lmd,k)/times(k); /* Po:3 %/

val[0]+=vall[1];

if (flag==0) {if(val[0]>break9s) break;}
else {if (val[0]>break_9s) break;}
}

printf (" 1lmd=%f k=%d\n",1lmd,k);
return (k+2);

3

return O;
}/** getmax *x/

int mallocs(void)

{

int Umax_,LKmax_;

if (lmdla>1lmd2a) Umax=getmax(1l,lmdla);else
#ifndef Rugby

if (lmd1b>1md2b) LKmax=getmax(1l,1lmdib);else
#endif

if (lmd1c>1md2c) MKmax=getmax(1l,lmdlic);else
#ifndef Rugby

if (lmd1d>1md2d) NKmax=getmax(1l,1lmd1d);else
#endif

#ifndef Rugby

Umax_=LKmax; /* for
LKmax_=LKmax;

#else

Umax_=Umax;

LKmax_=Umax; /* for
#endif

1mt_Ph=Umax_+1;

Unax=getmax(1,1lmd2a);
LKmax=getmax (1,1md2b) ;
MKmax=getmax (1,1md2c) ;

NKmax=getmax (1,1md2d) ;

LK */

conv. goal */

Ph=(double *)malloc(sizeof (double)*(1lmt_Ph));
Qh=(double *)malloc(sizeof (double)*(1lmt_Ph));



Pi=(double *)malloc(sizeof (double)* (MKmax+1));
Qi=(double *)malloc(sizeof (double)*(MKmax+1)) ;
Pj=(double *)malloc(sizeof (double)* (NKmax+1));
Qj=(double *)malloc(sizeof (double)* (NKmax+1));

1mt_Ps=(int) ((ra*Umax+rb*LKmax_+rc*MKmax+rd*NKmax)*mgf) ;
Ps=(nP *)malloc(sizeof (nP)*(1lmt_Ps));

if (Ps==NULL) {printf(" ?Ps:m\n");return 1;}

Qs=(nP *)malloc(sizeof (nP)*(1mt_Ps));

if (Qs==NULL) {printf(" ?Qs:m\n");return 1;}

1mt_Psum=Umax+LKmax_+MKmax+NKmax+1;

Psum=(double *)malloc(sizeof (double)*(1lmt_Psum));
if (Psum==NULL) {printf(" ?Psum:m\n");return 1;}
Qsum=(double *)malloc(sizeof (double)*(1lmt_Psum));
if (Qsum==NULL) {printf(" ?Qsum:m\n");return 1;}

return O;

}/** mallocs *x*/

int reallocs(int flag)

{
int i,j,0ld;

if (flag==0){

old=1mt_Ph;1lmt_Phx*=2;

Pj=(double *)realloc(Pj,sizeof (double)*(1lmt_Ph));
}

else if(flag==1){

old=1mt_Ps;1lmt_Ps*=2;

Ps=(nP *)realloc(Ps,sizeof (nP)*(1mt_Ps));

if (Ps==NULL) {printf(" ?Ps:r\n");return 1;}
Qs=(nP *)realloc(Qs,sizeof (nP)*(1lmt_Ps));
if(Qs==NULL) {printf(" ?Qs:r\n");return 1;}

for(i=old;i<lmt_Ps;i++){

Ps[i] .n=0;Ps[i] .P=0;

Qs[i] .n=0;Qs[i] .P=0;

}

}

elseq{

old=1mt_Psum;1lmt_Psum*=2;

Psum=(double *)realloc(Psum,sizeof (double)*(1lmt_Psum));
if (Psum==NULL) {printf(" ?Psum:r\n");return 1;}
Qsum=(double *)realloc(Qsum,sizeof (double)*(1lmt_Psum));



if (Qsum==NULL) {printf(" ?Qsum:r\n");return 1;}

for(i=old;i<lmt_Psum;i++){
Psum[i]=0;

Qsum[i]=0;

}

}

return O;
}/** reallocs *x/

void frees(void)
{
int j;

/*for(j=0;j<lmt_Ph; j++){
if(Pji[j]!=NULL) free(Pjil[jl);
if(Qji[j1!=NULL) free(Qjiljl);
}

if (Pji!=NULL) free(Pji);

if (Qji!=NULL) free(Qji);*/

if (Ph!=NULL) free(Ph);
if (Qh!=NULL) free(Qh);
if (Pi!=NULL) free(Pi);
if (Qi!'=NULL) free(Qi);
if (Pj!=NULL) free(Pj);
if (Qj!=NULL) free(Qj);

if (Ps!=NULL) free(Ps);
if (Qs!=NULL) free(Qs);

if (Psum!=NULL) free(Psum);
if (Qsum!=NULL) free(Qsum);

}/x*x frees *x/

double Phij(int h,int i,int j,double vh,double vi,double vj,int RW)
{

if (RW==0){

return Ph[h]*Pi[i]*Pj[j];

}

elseq{

Ph[h]=vh;Pi[i]l=vi;Pj[jl=vj;

}



return vh*vi*vj;
}/*% Phij xx/

double Qhij(int h,int i,int j,double vh,double vi,double vj,int RW)
{

if (RW==0){

return Qh[h]*Qi[i]1*Qj[j];

}

elseq{
Qh[h]=vh;Qi[il=vi;Qj[j]1=vj;
}

return vh*vi*vj;
}/*+x Qhij xx/

int get_Ps_S(void)

{

int h,i,j,k,endflag=0;

int score,ra_,rb_,rc_,rd_;
double val[8],wall[8];

ra_=raxmgf ;rb_=rb*mgf ;rc_=rc*mgf;rd_=rd*mgf;

for(j=0; j<lmt_Psum; j++){
Psum[j]=0;

Qsum[j]=0;

}

for(j=0;j<lmt_Ps;j++){
Ps[j].n=0;Ps[j].P=0;
Qs[j].n=0;Qs[j].P=0;

}

val[4]=0;val[5]=0;val[6]=0;
wal[4]=0;wal[5]=0;wal[6]=0;

for (h=0;h<Umax+1;h++){
val[1]=exp(-1lmdla)*pow(lmdla,h)/times(h); /* Ps:7 %/
wal[1]=exp(-1md2a)*pow(1lmd2a,h)/times(h); /* Ps:7 */
val[7]+=val[1]*vall[1];
wal[7]+=wal[1]*wall[1];

if (1A

/* LK is Poisson */



for(i=0;i<=LKmax;i++)
for(j=0; j<=MKmax; j++)
for (k=0;k<=NKmax ; k++){
Phij(i,j,k,0,0,0,WRITE);
Qhij(i,j,k,0,0,0,WRITE);
}

if ((int) (rb*mgf)==0 && (int) (rc*mgf)==0 && (int) (rd*mgf)==0){
/*P3i[0] [0]=vall1];Qji[0][0]=wall1];*/
Phij(0,0,0,val[1],1,1,WRITE);
Qhij(0,0,0,wal[1],1,1,WRITE);

}

else if((int) (rb*mgf)==0 && (int) (rc*mgf)==0){

for (k=0;k<=NKmax;k++){

val [4]=exp(-1md1d) *pow(lmdld,k) /times(k); /* Ps:rd */
wal [4]=exp(-1md2d) *pow(1md2d,k) /times(k); /* Ps:rd */
Phij(0,0,k,1,1,val[1]*val[4] ,WRITE);
Qhij(0,0,k,1,1,wal[1]*wal[4],WRITE);

}

}

else if ((int) (rb*mgf)==0 && (int) (rd*mgf)==0){
for(j=0; j<=MKmax; j++){

val [3]=exp(-1mdic)*pow(lmdlc,j)/times(j); /* Ps:rc */
wal [3]=exp(-1md2c) *pow(1lmd2c, j) /times(j); /* Ps:rc */
Phij(0,3,0,1,val[1]*val[3],1,WRITE);
Qhij(0,3,0,1,wal[1]*wal[3],1,WRITE);

}

}

else if((int) (rcxmgf)==0 && (int) (rd*mgf)==0){
for(i=0;i<=LKmax;i++){

val [2]=exp(-1md1b) *pow(lmdib,i) /times(i); /* Ps:rb */
wal[2]=exp(-1md2b) *pow (1lmd2b,i) /times(i); /* Ps:rb */
Phij(i,0,0,val[1]*val[2],1,1,WRITE);
Qhij(i,0,0,wall1]*wal[2],1,1,WRITE);

}

}

else if ((int) (rb*mgf)==0){

for(j=0; j<=MKmax; j++)

for (k=0;k<=NKmax;k++){
val[3]=exp(-1mdic)*pow(lmdic,j)/times(j); /* Ps:rc */
wal [3]=exp(-1md2c) *pow(1lmd2c, j) /times(j); /* Ps:rc */
val[4]=exp(-1md1d)*pow(1lmdid,k)/times(k); /* Ps:rd */
wal [4]=exp(-1md2d) *pow(1md2d,k) /times(k); /* Ps:rd */
Phij(0,j,k,1,val[1]*val[3],val[4],WRITE);
Qhij(0,7j,k,1,wal[1]*wal[3],wal[4],WRITE);



}

}

else if ((int) (rc*mgf)==0){

for(i=0;i<=LKmax;i++)

for (k=0;k<=NKmax;k++){

val [2]=exp(-1md1b)*pow(lmdib,i) /times(i); /* Ps:rb */
wal [2]=exp(-1md2b) *pow(1md2b,i) /times(i); /* Ps:rb */
val [4]=exp(-1md1d) *pow(1lmdld,k) /times(k); /* Ps:rd */
wal [4]=exp(-1md2d) *pow(1md2d,k) /times(k); /* Ps:rd */
Phij(i,0,k,val[1]*val[2],1,val[4],WRITE);
Qhij(i,0,k,wal[1]*wal([2],1,wal[4],WRITE);

}

}

else if ((int) (rd*mgf)==0){

for(i=0;i<=LKmax;i++)

for(j=0; j<=MKmax;j++){
val[2]=exp(-1md1b)*pow(1lmdib,i) /times(i); /* Ps:rb */
wal [2] =exp (-1md2b) *pow (1md2b,i) /times(i); /* Ps:rb */
val[3]=exp(-1lmdic)*pow(lmdic,j)/times(j); /* Ps:rc */
wal [3]=exp(-1md2c)*pow(1lmd2c, j) /times(j); /* Ps:rc */
Phij(i,j,0,val[1]*val[2],val[3],1,WRITE);
Qhij(i,j,0,wal[1]*wal[2],wal[3],1,WRITE);

}

}

else{

for (i=0;i<=LKmax;i++)

for(j=0; j<=MKmax;j++)

for (k=0;k<=NKmax;k++){
val[2]=exp(-1md1b)*pow(1lmdib,i) /times(i); /* Ps:rb */
wal [2]=exp (-1md2b) *pow (1md2b,i) /times(i); /* Ps:rb */
val[3]=exp(-1mdic)*pow(Ilmdic,j)/times(j); /* Ps:rc x/
wal [3]=exp(-1md2c)*pow(1lmd2c, j) /times(j); /* Ps:rc */
val[4]=exp(-1md1d) *pow(1lmdid,k) /times(k); /* Ps:rd */
wal [4]=exp(-1md2d) *pow(1md2d,k) /times(k); /* Ps:rd */
Phij(i,j,k,val[1]=*val[2],val[3],val[4],WRITE);
Qhij(i,j,k,wall[1]*wal[2],wal[3],wal[4],WRITE);

}

}

for(i=0;i<=LKmax;i++){
for(j=0; j<=MKmax; j++){
for (k=0;k<=NKmax;k++){
val[6]+=Phij(i,j,k,-1,-1,-1,READ)*Phij(i,j,k,-1,-1,-1,READ);
wal[6]+=Qhij(i,j,k,-1,-1,-1,READ)*Qhij(i,j,k,-1,-1,-1,READ);

while(1){



if (h+i+j>=1mt_Psum){

printf (" ?m_Psum:%d\n",lmt_Psum-(h+i+j)); /* ?m */
if (reallocs(2)) {endflag=1;goto next_mem;}

}

else break;

¥

Psum[h+i+j+k]+=Phij(i,j,k,-1,-1,-1,READ);
Qsum[h+i+j+k]+=Qhij(i,j,k,-1,-1,-1,READ);

score=ra_xh+rb_xi+rc_*j+rd_x*k; /* important technique */
while(1){

if (score>=1mt_Ps){

printf (" ?m_Ps:%d\n",lmt_Ps-score); /* 7m */

if (reallocs(1)) {endflag=1;goto next_mem;}

}

else break;

3

/*Ps[score] .h=h;

Ps[score] .i=i;

Ps[scorel.j=j;*/
if(Phij(i,j,k,-1,-1,-1,READ)>0) Ps[score] .nt++;
if(Qhij(i,j,k,-1,-1,-1,READ)>0) Qs[score] .n++;
Ps[score] .P+=Phij(i,j,k,-1,-1,-1,READ);

Qs [score] .P+=Qhij(i,j,k,-1,-1,-1,READ);

val [6]+=Phij(i,j,k,-1,-1,-1,READ);
wal[5]+=Qhij(i,j,k,-1,-1,-1,READ);

if (val[5]>break_9s) {/*printf(" OK\n");*/goto next_S;}
if (wal[5]>break_9s) {/*printf(" OK\n");*/goto next_S;}
}/*xfor (k) **/

}/xxfor (j)**/

}/*xfor (i)**/

}/kxifxx/

elseq{

}/*xelsexx/

/*projection(0+h*width,0,val[0]*mpl,&xs,&ys);
ellipse(xs,ys,-2,2,0,0,9);%/
Y/ *#xfor (h)*x*/

next_S:
printf (" Soccer:h=%d",h);
/*printf (" draw_U=Y%f draw_min=%f",vall7],vall[6]);x*/

next_mem:



return endflag;
}/** get_Ps_S *xx*/

int get_Ps_R(void)

{

int i,j,endflag=0;

int h,score,ra_,rb_,rc_;
double val([7],wall7];

ra_=ra*mgf;rb_=rb*mgf;rc_=rc*mgf;

for(j=0; j<lmt_Psum; j++){
Psum[j]=0;

Qsum[j]=0;

}

for(j=0; j<lmt_Ps;j++){
Ps[j].n=0;Ps[j].P=0;
Qs[j].n=0;Qs[j].P=0;

}

val[4]=0;val[5]=0;val[6]=0;
wal[4]=0;wal[5]=0;wal[6]=0;

for (h=0;h<Umax+1;h++){

val[1]=exp(-1mdla)*pow(lmdia,h)/times(h);
wal[1]=exp(-1md2a)*pow(1md2a,h) /times(h) ;

val[6]+=val[1]*val[1];
wal[6]+=wal[1]*wal[1];

if (0){
}/kxifxx/
elseq{

if (h>=1mt_Ph){

/*x Ps:7 *x/
/* Ps:7 %/

printf (" ?m_Pj:%d\n",1lmt_Ph-h); /* m x/

if (reallocs(0)) {endflag=1;goto next_mem;}

3

for(i=0;i<1lmt_Ph;i++)
for(j=0; j<=MKmax; j++){
Phij(i,j,-0,0,0,0,WRITE);
Qhij(i,j,-0,0,0,0,WRITE);
}

if ((int) (rb*mgf)==0 && (int) (rc*mgf)==0){



/*Pji[0] [0]=val[1];Qji[0] [0]=wall1];x*/
Phij(0,0,-0,vall1],1,1,WRITE);
Qhij(0,0,-0,wal[1],1,1,WRITE);

}

else if ((int) (rb*mgf)==0){

for(j=0; j<=MKmax; j++){
val[3]=exp(-1mdic)*pow(lmdic,j)/times(j); /* Ps:rc */
wal[3]=exp(-1md2c)*pow(1lmd2c, j)/times(j); /* Ps:rc */
/*Pji[0] [jl=vall[1]*vall3];

Qjil0] [j1=wal[1]*wall[3];x*/
Phij(0,j,-0,1,val[1]*val[3],1,WRITE);
Qhij(0,j,-0,1,wal[1]*wal[3],1,WRITE);

}

}

else if ((int) (rc*mgf)==0){

for(i=0;i<=h;i++){

val[2]=(times(h)/(times(h-i)*times(i)))*pow(plb,i)*pow(1-plb,h-1i);
wal[2]=(times(h)/(times (h-i)*times(i)))*pow(p2b,i)*pow(1-p2b,h-1i);

/*Pji[i] [0]=val[1]l*vall[2];

Qjilil [01=wall[1l*wall[2];*/
Phij(i,0,-0,val[1]*val[2],1,1,WRITE);
Qhij(i,0,-0,wall[1]*wal[2],1,1,WRITE);
}

}

elseq{

for(i=0;i<=h;i++)

for(j=0; j<=MKmax;j++){

val[2]=(times (h)/(times(h-i)*times(i)))*pow(plb,i)*pow(1l-plb,h-i);
wal [2]=(times (h)/(times (h-i)*times(i)))*pow(p2b,i)*pow(1-p2b,h-i);

val[3]=exp(-1lmdlc)*pow(lmdic,j)/times(j); /* Ps:rc */
wal [3]=exp(-1md2c)*pow(1md2c,j) /times(j); /* Ps:rc x/
Phij(i,j,-0,val[1]*val[2],val[3],1,WRITE);
Qhij(i,j,-0,wall1]*wall2],wal[3],1,WRITE);

}

}

for(i=0;i<=h;i++){

for(j=0; j<=MKmax;j++){
val[5]+=Phij(i,j,-0,-1,-1,-1,READ)*Phij(i,j,-0,-1,-1,-1,READ);
wal[56]+=Qhij(i,j,-0,-1,-1,-1,READ)*Qhij(i,j,-0,-1,-1,-1,READ);

while (1){

if (h+i+j>=1mt_Psum){

printf (" ?m_Psum:%d\n",lmt_Psum-(h+i+j)); /* 7m */
if (reallocs(2)) {endflag=1;goto next_mem;}

}

/* B x/
/* B x/

/* B x/
/* B x/



else break;

3

Psum[h+i+j]+=Phij(i,j,-0,-1,-1,-1,READ);
Qsum[h+i+j]+=Qhij(i,j,-0,-1,-1,-1,READ);

score=ra_xh+rb_*i+rc_x*j; /* important technique */
while(1){

if (score>=1mt_Ps){

printf (" ?m_Ps:%d\n",lmt_Ps-score); /* 7m */

if (reallocs(1)) {endflag=1;goto next_mem;}

}

else break;

3

if(Phij(i,j,-0,-1,-1,-1,READ)>0) Ps[score] .n++;
if(Qhij(i,j,-0,-1,-1,-1,READ)>0) Qs[score] .n++;
Ps[score] .P+=Phij(i,j,-0,-1,-1,-1,READ);
Qs [score] .P+=Qhij(i,j,-0,-1,-1,-1,READ);

val[4]+=Phij(i,j,-0,-1,-1,-1,READ);
wal[4]+=Qhij(i,j,-0,-1,-1,-1,READ);
if (val[4]>break_9s) goto next_R;

if (wal[4]>break_9s) goto next_R;

Y/ #xfor () *x/

}/xxfor (i) *x/

}/x*xelsexx/

/*projection(0+h*width,0,val[0]*mpl,&xs,&ys);
ellipse(xs,ys,-2,2,0,0,9);%*/
}/*xfor (h) **/

next_R:
printf (" Rugby:h=Yd",h);
/*printf (" draw_U=Jf draw_min=%f",val[6],val[5]);*/

next_mem:

return endflag;
}/*x get_Ps_R *x/

void figs(int fnum)
{

int 1i,j;

double 1md,vall[7];



if (mallocs()) goto end;

if (abs(fnum)==1){
if(get_Ps_S()) goto end;

if (1)

Imd=1mdla+Imdlb+Imdic+1mdid;

val[0]=0;

for(i=0;i<1lmt_Psum;i++){
/*projection(0+i*width,0,Psum[i] *mpl,&xs,&ys);
ellipse(xs,ys,-2,2,0,0,10);*/
/*val[1]=exp(-1md) *pow(lmd,i) /times (i) ;

printf ("0 t=%2d %f %f\n",i,sum[i],vall1]);*/
val[0]+=Psum[i];

if(val[0]>break9s) break;

}

printf (" t=%d S_Psum=%f\n",i,vall0]);

}

if (1A
val[0]=0;val[1]=0;val[2]=0;val[3]=0;vall[4]=0;
for(i=0;i<1lmt_Ps;i++){

val[0]+=Ps[i] .P;

if (Ps[i] .P>0) val[1]+=i*Ps[i].P;

if (Ps[i] .P>val[3]) {val[2]=i;val([3]=Ps[i].P;}
val[4]+=Ps[i] .P*Qs[i] .P;

if(val[0]>break_9s) break;

}

printf (" draw=%f\n",vall4]);

printf (" mean=%f mode=Jf (P=%f)\n",val[1l]/mgf,vall[2]/mgf,vall3]);

val[6]=vall1l];

val[0]=0;/*val[1]=0;*/val[2]=0;
for(i=0;i<lmt_Ps;i++){
val[0]+=Ps[i] .P;
val[2]+=pow((val[6]-1i)/mgf,2)*Ps[i] .P;
if (val[0]>break_9s) break;

}

printf (" vrc=Yf\n",vall[2]);

}

if (0)1

val[0]=0;
for(i=0;i<1lmt_Ps;i++){
val[0]+=Ps[i] .P;



/*¥1f (Po[i] .n>0) printf("0%3d %2d %f\n", (int) (i/(double)mgf) ,Po[i].n,Po[i].P);*/
if (val[0]>break9s) break;

}

printf (" S_Ps[].P=)f at %d\n",val[0],i/(double)mgf);

}

if (DA
val[0]=0;val[1]=0;val[2]=0;
for(i=0;i<1lmt_Ps;i++){
val[0]+=Ps[i] .P;

if (0){

j=1i-1;

if(i>=1) val[1]+=Ps[i].P*Qs[j].P;
}

elseq{

if (i>=1){
for(j=0;j<i;j++){
val[1]+=Ps[i] .P*Qs[j].P;
val [2]+=Qs[i] .P*Ps[j].P;
}

}

}

if(val[0]>break_9s) break;

}

printf (" w=%f 1=Yf wld=Yf\n",val[1l],val[2],val[1]+val[2]+val([4]);
}

printf (" mean_=%f\n", (double) (lmdla*ra+lmdib*rb+lmdlc*rc+1lmdid*rd)) ;

printf (" ra=%f rb=)f rc=%f rd=Jf\n", (double)ra, (double)rb, (double)rc, (double)rd);
}/*xelse if (fnum)x*x*/

else if(abs(fnum)==2){

/*999%/

/% RUGDY skoxskskskoksksorokokkokokoskokok ok soskokokokok koo skokok ko stk sk kok /

if(get_Ps_R()) goto end;

if (DA

1md=Imdla+Imdlb+Imdic+1mdid;

val[0]=0;

for(i=0;i<1lmt_Psum;i++){
/*projection(0+i*width,0,Psum[i] *mpl,&xs,&ys);
ellipse(xs,ys,-2,2,0,0,10);*/
/*val[1]=exp(-1md) *pow(lmd,i) /times (i) ;

if ((int) (rbxmgf)==0)

printf ("0 t=%2d %f %f\n",i,sum[i],vall[1]);*/



val[0]+=Psum[i];

if (val[0]>break9s) break;

}

printf (" t=%d S_Psum=Yf\n",i,vall0]);
}

if (DA
val[0]=0;val[1]=0;val[2]=0;val[3]=0;val[4]=0;
for(i=0;i<1lmt_Ps;i++){

val[0]+=Ps[i] .P;

if(Ps[i] .P>0) wval[1]+=i*Ps[i].P;

if (Ps[i].P>val[3]) {val[2]=i;vall[3]=Ps[i].P;}
val[4]+=Ps[i] .P*Qs[i] .P;

if (val[0]>break_9s) break;

}

printf (" draw=%f\n",vall4]);

printf (" mean=%f mode=Jf (P=%f)\n",val[l]/mgf,vall[2]/mgf,vall3]);

val[6]=valll];

val[0]=0;/*val[1]=0;*/val[2]=0;
for(i=0;i<1lmt_Ps;i++){
val[0]+=Ps[i] .P;
val[2]+=pow((val[6]-i)/mgf,2)*Ps[i].P;
if(val[0]>break_9s) break;

}

printf (" vrc=Yf\n",vall2]);

}

if (0){

val[0]=0;

for(i=0;i<1lmt_Ps;i++){

val[0]+=Ps[i] .P;

/*¥1f(Po[i] .n>0) printf("0%3d %2d %f\n", (int) (i/(double)mgf) ,Po[i].n,Po[i].P);*/
if(val[0]>break9s) break;

}

printf (" S_Ps[].P=)f at %d\n",val[0],i/(double)mgf);

}

if (1A
val[0]=0;val[1]=0;val[2]=0;
for(i=0;i<1lmt_Ps;i++){
val[0]+=Ps[i] .P;

if (0){
j=i-1;



if(i>=1) val[1]+=Ps[i] .P*Qs[j].P;
}

elseq{

if (i>=1){

for(j=0;j<i;j++){

val [1]+=Ps[i] .P*Qs[j].P;
val[2]+=Qs[i] .P*xPs[j].P;

}

}

}

if (val[0]>break_9s) break;

}

printf (" w=)f 1=Yf wld=%f\n",vall[1l],val[2],val[1]l+val[2]+vall[4]);
}

printf (" mean_=%f\n", (double) (Ilmdla*ra+(lmdla*plb)*rb+lmdlc*rc+lmdid*rd));
printf (" ra=f rb=)f rc=)f rd=%f\n", (double)ra, (double)rb, (double)rc, (double)rd);
}/xxelse if (fnum)x*x*/

else if (abs(fnum)==3){

}/*x*xelse if (fnum)**/
end:

frees();
Y/ *xx figs xx/



