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§ I. We have in view all the representations of a linear complex L 
on the points of space for which each ray contains its own image. 
These have a number of properties in common of which the most 
important follow here. In the first place these two: 

a. A plane pencil out of L is represented on a con ic k2 through the 
null point of the plane of the pencil which is touched at th is point by 
the ray that has its image in the point. 

b. The image of a net of rays out of L is a cubic surface 0 3 through 
the directrices of the net (u and v). 0 3 has the image of u as double 
point if u belongs to L. . 

Proof of a: the image curve is plane. has a single point in the null~ 

point. and cuts any ray of the penciI. besides. in the image point of 
this ray. 

Proof of b: A plane v through u contains of the image surface the 
conic k2 that corresponds to the pencil in v. and uitself (each point of 
u corresponds as image to one ray of the net). The same holds good 
for v. the polar line of u. If u - v is a complex ray. the other part of 
the intersection. k2

• continues to pass through the image point of u if v 
turns round u. This point is. therefore. a node of 0 3• 

§ 2. The singular {igures. 
If l ' turns in the indicated way. k2 degenerates 5 times into a pair 

of Hnes. according to a weil known property of the cubic surfaces. The 
vertices of complex~plane pencils with degenerate image curves form. 
therefore. a surface of the fifth order; for the arbitrary line v contains 
5 of these vertices. As the degeneration occurs only when the corre~ 
sponding plane pencil contains a singular ray. v is cut by 5 such rays; 
in other words: there exists a scroll of the fifth order R5 s of singular 
rays (singular scroll). It coincides with the surface of the fifth order 
mentioned above. 

The nodal curve Ó of this surface is the locus of the singular points 
(singular curve). for a point on Ó is among others the image of 2 
singular rays and. inversely. through any singular point there must pass 
2 singular rays. to wit the pair into which k2 degenerates for this point. 

Let S be a point of Ó. s) and S2 the 2 singular rays through S. A 
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plane v through SI cuts R5s along a figure of the fifth order consisting 
of SI and a curve of the fourth order which cuts SI in the point of 
contact of l' and in 3 more points. including S. which belang to 15. 
Applying the same to S2 we find in all 5 points (15, v). A point P of v 
outside SI and S2 cannot belang to Ö. for then the complex ray SP 
would be singular sa that the image of the plane pencil S would become 
a figure of the third order. In this way we have found: 

There exists a singular serail of the fifth order with a nodal quintic 
as singular curve (ö~). 

Considering these figures we may add to property Ia that k2 is wholly 
defined by the 5 points of intersection of ä~ and the plane of the pencil; 
and to I b that 0 3 contains 5 singular rays. to wit the images of the 
points (u,R~). and further the whole curve (5~. because each of its points 
corresponds as image to the ray of the net passing through it. 

§ 3. a . Image of a point-range u. Let v be again the associated polar 
line. A plane l ' through u contains 2 generatrices of the image: the 2 
rays that join the nullpoint (l/. v) to the points of intersection (k2• u). 
Through any point of u there passes one genera tri x : the image ray of 
that point. Accordingly we find a cubic sc rail R~. that has u as single. 
v as double directrix. Ta the points (R~. u) th ere correspond 5 image 
rays. which are cam man generatrices of R; and R~. If u is a complex 
ray. R~ becomes a surface of CAYLEY. for in this case u is a directrix 
and at the same time a generatrix. 

b. Image of a field ot points V . The conic which represents the 
plane pencil through an arbitrary point or in an arbitrary plane. cuts 
V in 2 points. Hence the locus of the image rays is a congruence [2.2] . 
16 plane pencils belang to this. In the first place the pencil in V; 
further 5 plane pencils with vertices in (V. ä;); the remaining 10 !ie in 
the planes in which k2 has one of the 10 joins of these vertices as a 
non-singular component. Non-singular component of a degenerate k2 can 
be all the chords k of ä; in the plane through k and the singular ray 
through the point (k. R; ) outside (~;. The congruence [2.2] also contains 
the whole singular serail; it is produced by the points of its intersection 
with V. 

§ 4. a . Image of a plane curve rn (in the plane V with nullpoint N). 
This intersects V along rn and along the 2n rays of the plane pencil 
(N. V) that are the images of the points (rn

• k~,,) . It is accordingly a 
scrall R 3n with rn as directrix and with 5n singular rays among its ge
neratrices owing to the 5n points of intersection (rn• R;). The nodal 
curve of R 3n passes through the 2n (n-I) points of intersection of rn 

with the generatrices thraugh N in sa far as they do not lie on kt. 
b. Image of a twisted curve en. The congruence (u. v) of L has as 

image an 0 3
• Ta the 3n points (en. 0 3) correspond 3n rays. that rest 
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on u and have their images on en. The image scroll is accordingly an 
R3". Among the generatrices there are 5n singular rays corresponding to 
the points (e". R~.) 

c. Image of a scroll R". This is found through inversion of b. The 
image curve ex has as image an R3x but also R" completed by the 
null plan es of the 5n singular points (R". d;) that lie on eX. Hence: 
3 x = n + 5 n. consequently ex = e2

". 

Also directly in the following way: ex cuts a plane in as many points 
as there are rays common to R" and the congruence [2.2] which represents 
the points of V. And for th is number we find 2n. 

§ 5. a. Image of a surface 0". As 0" cuts the conic k2 of an arbitrary 
point in 2n points and also the k2 of an arbitrary plane. the image 
congruence is a [2n. 2n]. Any generatrix of R; has n points in common 
with 0" so that the singular scrolt counted n times. belongs to the 
[2n.2n]. Further 5n plane pencils of the congruence correspond to the 
points (O".d;). 

b. Image of a [po p] of L. Let this be a surface Ox. This passes 
through d; with p leaves because in any point of the singular curve p 
rays of the [po p] are represented. Now inversely the image of Ox is a 
[2x,2x]. but also the [po p] completed by p times the congruence [5.5] 
which consists of all the complex~plane · p('ncils with nullpoints on d~. 

This leads to the equation 2 x = p + 5 p. hence Ox = 03P. 

§ 6. A straight line u that contains 3 singular points. is a (singular) 
ray. as otherwise the scroll R~ which represents the points of u, would 
be of an order higher than 3. Inversely a singular ray u always contains 
3 singular points for if this number were more or less the order of R ~ 
would be too high or too low; in other words: u is a trisecant of <5~. 

Hence R~ is the scroll of the trisecants of d;. 
For this reason d5 cannot be a rational curve. For this would have . 

a surface of trisecants of the order 8. The singular curve is of the genus 
1. This appears as follows. The nets of rays (u, v) and (w. x) out of L 
have as images cubic surfaces O~ and O~. which cut each other along 
d; and along a ei on which the scroll R2 = (u. v. w) is represented which 
is common to the two congruences [1. I]. The generatrices of R2 which 
belong to the nets. are unisecants of ei for all the representations in question. 
Such a generatrix can only have its image point in common with ei as 
it is not cut by any other straight line of the same kind and conse~ 
quently cannot contain any other image. The other system of straight 
lines on R2 consists. accordingly. of trisecants of ei and this curve is. 
therefore. rational; the number of its apparent double points is 3. 

Now the theory of the intersection of 2 algebraic surfaces Om and 
0" of which the intersection emn consists of a eP and a eq

• teaches that: 

hpq + 2hq = q (m-I) (n-l). 
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hpq is the number of straight lines through a point P which have 
one point in common wich eP and another with eq and hq is the number 
of chords of eq through P. 

We apply this to e9 = (O~. O~) = ei + c5;. Now hpq = 10. for although 
the con es (P, ei) and (P. c5; ) have 20 generatrices in common. 10 of them 
do not cut ei and c5; in different points for ei contains the 10 points 
(R2.c5; ). Further q = 5. m = n = 3. so that the above mentioned equation 
gives : 10 + 2h q = 5(3-1) (3-1). consequently hq = 5. hence d~ is of 
the genus 1. 

It is in accordance with this that we can pass 001 cubic surfaces 
through c5;. For the complex contains 001 nets (u, v) and each of them 
has its own image 0 3 through 15;. The condition that 0 3 must pass 
through c5: is accordingly I5-fold. 

§ 7. Also several properties regarding degeneration of image figures 
hold good for all the representations in question. e. g. : th ere exists a 
complex of the fifth order of lines u for which R~ degenerates into a 
sc raIl and a plane ; this complex contains all the lines that rest on c5~ 

and has. therefore. this curve as locus of the cardinal points. A congru
ence [5. 10] belongs to it which consists of the chords of the singular 
curve which contains lines u for which R~ degenerates into a triple of 
plan es one of which passes through u. To this congruence th ere belongs 
again the singular scroll for the generatrices of which R! degenerates 
into 3 planes through u. As a locus of points R~ is the set of the ver
tices of all the plane pencils with degenerate image-conics k 2, the non
singular components of these pairs of lines form the above mentioned 
congruence [5. 10]. 

§ 8. The singular figures themselves can also degenerate. This will 
~ppear from a few examples which serve at the same time as a check 
on the above. 

a . Suppose a fixed plane a and in it 2 projective pencils (FI • a) and 
(F2, a); further a fixed straight line a through F 2 outside a. A ray s of 
L cuts one ray tI of (FI • a). Associated to this is t2 of (F2, a). Put 
ft = (a .t2) and take S = (ft , s) as image of s. Inversely we can find the 
image ray of a point S through the following construction : ft = (a. S) ; 
t 2 = (ft , a) ; t2 gives the homologous ray tI of (FI • a) ; T = (v. tI) . where 
v is the null-plane of S; s = S T. 

b. If S is a point of a . ft is indefinite; also t2 and. accordingly, tI . so 
that T becomes any point of (v.a) and s any ray of (S.v). In other 
words : all the points of a are singular points. 

The projective pencils in a produce a conic a 2 through FI and F 2• A 
point S on it defines a definite plane ft = (S. a). hence also definite lines t2 

and tI ' but T = (v. t I ) _ S . so that for s we may choose any ray of the 
plane pencil (S. l/) : a 2 is another part of the locus of the singular points. 
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Let tI . t2 and ft have the usual meaning. Let fJ be the nullplane of 
F I ; this passes through A. the nullpoint of a. fJ contains PI through A. 
the directrix of L associated to tI. and P2 = (ft; fJ ). Consider S = (PI' P2)' 
which lies in ft . The null plane v of S passes through tI; the point of 
intersection (v. tI) is. therefore. indefinite ; consequently S is a singular 
point. Owing to the correspondence (1.1) between the plane pencils (PI) 
and (P2)' the locus of S is a con ic b2 in fJ through A and B = (a. fJ). 
Let C be the second point of intersection of AFI with a 2 and choose 
PI = AC. Then tI = AC. because AC belongs to L. Further t2 = F2C 
and P2 = BC. hence S = C. Consequently the conics a2 and b2 cut each 
other in C. 

Suppose that P outside a. a 2 and b2 is a singular point. The cones 
(P. a2

) and (P. b2
) have 3 generatrices in common besides PC. which of 

course do not lie in one plane. But according to § 6 they must never
theless be (singular) complex-rays. Hence P is not a singular point. The 
locus of the singular points is a + a 2 + b2

• a degenerate 0; ; it has 5 
apparent double points. For the cones (P. a2) and (P. b2) have th ree 
generatrices in common which rest on a 2 and b2 in two different points; 
and the plane (P. a) cuts each of these cones besides along PF2• resp. 
PB. along one generatrix in 2 non-coinciding points. 

c. A ray of (FI' fJ ) cuts all the rays tI (in Fd ; tI' t2 and ft are 
therefore. indefinite. hence also S = (ft . s). The same holds good for the 
rays of (A. a). for these also cut all the tI. The scroll which has a. a 2 

and b2 as directrices. is of the third order : R:. Each of the generatrices 
of R: contains 3 singular points and is. therefore. a singular ray. 

Accordingly we have found a figure of the fifth order. R~=a+fJ+R~. 
which consists of such rays. That this is the locus of these rays appears e.g. 
in the following way: let s be a singular ray which does not belong 
to R5 ; its intersection S with a is the image of s and SA and would 

• • 
therefore. be a singular point ; but a does not contain any such a point 
outside a 2

• 

As it should be a + a 2 + b2 appears to be the nodal curve of a + fJ + R;. 

§ 9. Another possible degeneration of 0; is: 2 crossing straight lines 
(a and a l ) with a transversal (a2) and a conic (b2) which cuts the former 
two lines. This happens in the representation through 2 projective plane 
pencils if we ch~ose them in perspective correspondence. In this case a 2 

degenerates into a2 = FIF2 and the axis of perspectivity al ' which con
tinues to have a point C in common with FIA through which b2 also 
passes. The singular surface (R;) consists of the planes a . fJ and (a . a2) 
and the scroll that has a. al and b2 as directrices. 

We can also establish a perspective cQrrespondence between the plane 
pencils (A. fJ) and (B. fJ). For this it is only necessary that we associate 
the directrix of L corresponding to AB as homologous ray to the ray 
AF2 of the plane pencil (F2• a). 
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Finally we can transform both projectivities into perspective corrè
spondences. through which Ö; is transformed into a skew pentagon. In
stead of b2 we find bI = AB and a straight line b2 cutting bI and cutting 
al in C. R~ has degenerated into 5 planes (a. bI). (bI. b2). (b2• al). (al. a2) 
and (a2. a). 

It is easily seen that for the latter degenerations the number of 
apparent double points is again 5 and that R; has the curve ö; as nodal 
curve. 

A very special case is F = g = F 2• In this case we have 2 collocal 
projective plane pencils; we mayalso use an involution of rays. Geome
trically it is easily seen that again the fixed straight line a and a conic 
b2 in the null plane {J of F (quite analogous to the homonymous plane 
of § 8 b). belong to the singular points. and that a + b2 is completed to 
a Ö; by the rays of coincidence Cl and C2' It appears as above that the 
complex pencils in fJ and in a = (Cl' C2) consist of singular rays. 

The cubic scroll R; splits up into the planes (a. Cl). (a. C2) and {J. 
Accordingly the null plane ti of F must be considered as a double 

plane in the locus of singular rays and. therefore. an arbitrary point of 
();= a + b2 + Cl + C2 is again the point of issue for 2 singular rays. As 
b2 appears to pass through the null points of 11. {J. (a. Cl) and (a. C2). all 
these rays are again trisecants of /5;. 

§ 10. Also each of the other forms of degeneration of the singular 
curve has its own singular scrolI. degenerate or not. which may always 
be derived from it through the relation: R; _ surface of trisecants of 0; . 

a. ö; = rational 1)1 + chord k. 
The singular scroll consists of the scroll of trisecants of ö1 and the 

scroll formed by the chords of 1)1 through the points of k; it is easily 
se en that th is surface is of the third order and has k as a nodal line. 

b. (~; = non-rational ()1 + unisecant k. 
In this case the surface R; is not degenerate: it consists of the chords 

of (~1 that rest on k. Besides the line k. counted double. the intersection 
with a plane V through k contains 3 more chords of ö1 through 3 
singular points. namely the joints of the 3 points (V. ( 1) outside k; 
accordingly this intersection is indeed of the fifth order. 

c. b; = lP + ,)2; (P and ,52 have 2 points in common. 
R~ consists of the pencil in the plane of ,F with vertex in the point 

wh ere this plane is cut by ,p outside ,p. and of a scroll of the fourth 
order consisting of the chords of (P that rest on b2• 

This is the case with a few representations of L found by professor 
JAN DE VRIES. e. g. : 

A ray s cuts the fixed plane a in P; let p be the polar line of P 
relative to a given conic a2 in a. e the plane through pand a fixed 
point C; S = (s, e) is chosen as the image of s. Inversely the image ray of a 
point S is found by choosing that ray of the null plane of S which 
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rests on the polar line q of Q relative to a2
• if Q is the intersection of 

CS and a. 
It is at once clear that the complex plane pencil (A. a) consists of 

singular rays and a 2 of singular points. We find further that at any 
point of a 2 one tangent to the cone (G. a2

) may be drawn whïch belongs 
to Land does not yield any definite point S because e passes through 
it. Closer examination shows that this kind of singular rays forms a 
surface of the fourth order with nodal curve <5 3 whïch passes through 
A and through the points wh ere a 2 is touched by the tangents through 
A . In this way the aforesaid is justified. 


	00001_Proc_28_I_F_00001a
	00002_Proc_28_I_F_00001b
	00003_Proc_28_I_F_00001c
	00004_Proc_28_I_F_00001d
	00005_Proc_28_I_F_00001e
	00006_Proc_28_I_F_00001f
	00007_Proc_28_I_P_00001
	00008_Proc_28_I_P_00002
	00009_Proc_28_I_P_00003
	00010_Proc_28_I_P_00004
	00011_Proc_28_I_P_00005
	00012_Proc_28_I_P_00006
	00013_Proc_28_I_P_00007
	00014_Proc_28_I_P_00008
	00015_Proc_28_I_P_00009
	00016_Proc_28_I_P_00010
	00017_Proc_28_I_P_00011
	00018_Proc_28_I_P_00012
	00019_Proc_28_I_P_00013
	00020_Proc_28_I_P_00014
	00021_Proc_28_I_P_00015
	00022_Proc_28_I_P_00016
	00023_Proc_28_I_P_00017
	00024_Proc_28_I_P_00018
	00025_Proc_28_I_P_00019
	00026_Proc_28_I_P_00020
	00027_Proc_28_I_P_00021
	00028_Proc_28_I_P_00022
	00029_Proc_28_I_P_00023
	00030_Proc_28_I_P_00024
	00031_Proc_28_I_P_00025
	00032_Proc_28_I_P_00026
	00033_Proc_28_I_P_00027
	00034_Proc_28_I_P_00028
	00035_Proc_28_I_P_00029
	00036_Proc_28_I_P_00030
	00037_Proc_28_I_P_00031
	00038_Proc_28_I_P_00032
	00039_Proc_28_I_P_00033
	00040_Proc_28_I_P_00034
	00041_Proc_28_I_P_00035
	00042_Proc_28_I_P_00036
	00043_Proc_28_I_P_00037
	00044_Proc_28_I_P_00038
	00045_Proc_28_I_P_00039
	00046_Proc_28_I_P_00040
	00047_Proc_28_I_F_00040a
	00048_Proc_28_I_F_00040b
	00049_Proc_28_I_P_00041
	00050_Proc_28_I_P_00042
	00051_Proc_28_I_P_00043
	00052_Proc_28_I_P_00044
	00053_Proc_28_I_P_00045
	00054_Proc_28_I_P_00046
	00055_Proc_28_I_P_00047
	00056_Proc_28_I_P_00048
	00057_Proc_28_I_P_00049
	00058_Proc_28_I_P_00050
	00059_Proc_28_I_P_00051
	00060_Proc_28_I_P_00052
	00061_Proc_28_I_P_00053
	00062_Proc_28_I_P_00054
	00063_Proc_28_I_P_00055
	00064_Proc_28_I_P_00056
	00065_Proc_28_I_P_00057
	00066_Proc_28_I_P_00058
	00067_Proc_28_I_P_00059
	00068_Proc_28_I_P_00060
	00069_Proc_28_I_P_00061
	00070_Proc_28_I_P_00062
	00071_Proc_28_I_P_00063
	00072_Proc_28_I_P_00064
	00073_Proc_28_I_P_00065
	00074_Proc_28_I_P_00066
	00075_Proc_28_I_P_00067
	00076_Proc_28_I_P_00068
	00077_Proc_28_I_P_00069
	00078_Proc_28_I_P_00070
	00079_Proc_28_I_P_00071
	00080_Proc_28_I_P_00072
	00081_Proc_28_I_F_00072a
	00082_Proc_28_I_P_00073
	00083_Proc_28_I_P_00074
	00084_Proc_28_I_F_00074a
	00085_Proc_28_I_P_00075
	00086_Proc_28_I_P_00076
	00087_Proc_28_I_F_00076a
	00088_Proc_28_I_F_00076b
	00089_Proc_28_I_P_00077
	00090_Proc_28_I_P_00078
	00091_Proc_28_I_F_00078a
	00092_Proc_28_I_F_00078b
	00093_Proc_28_I_P_00079
	00094_Proc_28_I_P_00080
	00095_Proc_28_I_P_00081
	00096_Proc_28_I_P_00082
	00097_Proc_28_I_P_00083
	00098_Proc_28_I_P_00084
	00099_Proc_28_I_P_00085
	00100_Proc_28_I_P_00086
	00101_Proc_28_I_P_00087
	00102_Proc_28_I_P_00088
	00103_Proc_28_I_P_00089
	00104_Proc_28_I_P_00090
	00105_Proc_28_I_P_00091
	00106_Proc_28_I_P_00092
	00107_Proc_28_I_F_00092a
	00108_Proc_28_I_F_00092b
	00109_Proc_28_I_P_00093
	00110_Proc_28_I_P_00094
	00111_Proc_28_I_P_00095
	00112_Proc_28_I_P_00096
	00113_Proc_28_I_P_00097
	00114_Proc_28_I_P_00098
	00115_Proc_28_I_P_00099
	00116_Proc_28_I_P_00100
	00117_Proc_28_I_P_00101
	00118_Proc_28_I_P_00102
	00119_Proc_28_I_P_00103
	00120_Proc_28_I_P_00104
	00121_Proc_28_I_P_00105
	00122_Proc_28_I_P_00106
	00123_Proc_28_I_P_00107
	00124_Proc_28_I_P_00108
	00125_Proc_28_I_P_00109
	00126_Proc_28_I_P_00110
	00127_Proc_28_I_P_00111
	00128_Proc_28_I_P_00112
	00129_Proc_28_I_P_00113
	00130_Proc_28_I_P_00114
	00131_Proc_28_I_P_00115
	00132_Proc_28_I_P_00116
	00133_Proc_28_I_P_00117
	00134_Proc_28_I_P_00118
	00135_Proc_28_I_P_00119
	00136_Proc_28_I_P_00120
	00137_Proc_28_I_P_00121
	00138_Proc_28_I_P_00122
	00139_Proc_28_I_P_00123
	00140_Proc_28_I_P_00124
	00141_Proc_28_I_P_00125
	00142_Proc_28_I_P_00126
	00143_Proc_28_I_P_00127
	00144_Proc_28_I_P_00128
	00145_Proc_28_I_P_00129
	00146_Proc_28_I_P_00130
	00147_Proc_28_I_P_00131
	00148_Proc_28_I_P_00132
	00149_Proc_28_I_P_00133
	00150_Proc_28_I_P_00134
	00151_Proc_28_I_P_00135
	00152_Proc_28_I_P_00136
	00153_Proc_28_I_P_00137
	00154_Proc_28_I_P_00138
	00155_Proc_28_I_P_00139
	00156_Proc_28_I_P_00140
	00157_Proc_28_I_P_00141
	00158_Proc_28_I_P_00142
	00159_Proc_28_I_P_00143
	00160_Proc_28_I_P_00144
	00161_Proc_28_I_P_00145
	00162_Proc_28_I_P_00146
	00163_Proc_28_I_P_00147
	00164_Proc_28_I_P_00148
	00165_Proc_28_I_P_00149
	00166_Proc_28_I_P_00150
	00167_Proc_28_I_P_00151
	00168_Proc_28_I_P_00152
	00169_Proc_28_I_P_00153
	00170_Proc_28_I_P_00154
	00171_Proc_28_I_P_00155
	00172_Proc_28_I_P_00156
	00173_Proc_28_I_P_00157
	00174_Proc_28_I_P_00158
	00175_Proc_28_I_P_00159
	00176_Proc_28_I_P_00160
	00177_Proc_28_I_P_00161
	00178_Proc_28_I_P_00162
	00179_Proc_28_I_P_00163
	00180_Proc_28_I_P_00164
	00181_Proc_28_I_P_00165
	00182_Proc_28_I_P_00166
	00183_Proc_28_I_P_00167
	00184_Proc_28_I_P_00168
	00185_Proc_28_I_P_00169
	00186_Proc_28_I_P_00170
	00187_Proc_28_I_P_00171
	00188_Proc_28_I_P_00172
	00189_Proc_28_I_P_00173
	00190_Proc_28_I_P_00174
	00191_Proc_28_I_P_00175
	00192_Proc_28_I_P_00176
	00193_Proc_28_I_P_00177
	00194_Proc_28_I_P_00178
	00195_Proc_28_I_P_00179
	00196_Proc_28_I_P_00180
	00197_Proc_28_I_P_00181
	00198_Proc_28_I_P_00182
	00199_Proc_28_I_P_00183
	00200_Proc_28_I_P_00184
	00201_Proc_28_I_P_00185
	00202_Proc_28_I_P_00186
	00203_Proc_28_I_P_00187
	00204_Proc_28_I_P_00188
	00205_Proc_28_I_P_00189
	00206_Proc_28_I_P_00190
	00207_Proc_28_I_P_00191
	00208_Proc_28_I_P_00192
	00209_Proc_28_I_P_00193
	00210_Proc_28_I_P_00194
	00211_Proc_28_I_P_00195
	00212_Proc_28_I_P_00196
	00213_Proc_28_I_P_00197
	00214_Proc_28_I_P_00198
	00215_Proc_28_I_P_00199
	00216_Proc_28_I_P_00200
	00217_Proc_28_I_P_00201
	00218_Proc_28_I_P_00202
	00219_Proc_28_I_P_00203
	00220_Proc_28_I_P_00204
	00221_Proc_28_I_P_00205
	00222_Proc_28_I_P_00206
	00223_Proc_28_I_P_00207
	00224_Proc_28_I_P_00208
	00225_Proc_28_I_P_00209
	00226_Proc_28_I_P_00210
	00227_Proc_28_I_P_00211
	00228_Proc_28_I_P_00212
	00229_Proc_28_I_P_00213
	00230_Proc_28_I_P_00214
	00231_Proc_28_I_P_00215
	00232_Proc_28_I_P_00216
	00233_Proc_28_I_P_00217
	00234_Proc_28_I_P_00218
	00235_Proc_28_I_P_00219
	00236_Proc_28_I_P_00220
	00237_Proc_28_I_P_00221
	00238_Proc_28_I_P_00222
	00239_Proc_28_I_P_00223
	00240_Proc_28_I_P_00224
	00241_Proc_28_I_P_00225
	00242_Proc_28_I_P_00226
	00243_Proc_28_I_P_00227
	00244_Proc_28_I_P_00228
	00245_Proc_28_I_P_00229
	00246_Proc_28_I_P_00230
	00247_Proc_28_I_P_00231
	00248_Proc_28_I_P_00232
	00249_Proc_28_I_P_00233
	00250_Proc_28_I_P_00234
	00251_Proc_28_I_P_00235
	00252_Proc_28_I_P_00236
	00253_Proc_28_I_P_00237
	00254_Proc_28_I_P_00238
	00255_Proc_28_I_P_00239
	00256_Proc_28_I_P_00240
	00257_Proc_28_I_P_00241
	00258_Proc_28_I_P_00242
	00259_Proc_28_I_P_00243
	00260_Proc_28_I_P_00244
	00261_Proc_28_I_P_00245
	00262_Proc_28_I_P_00246
	00263_Proc_28_I_P_00247
	00264_Proc_28_I_P_00248
	00265_Proc_28_I_P_00249
	00266_Proc_28_I_P_00250
	00267_Proc_28_I_P_00251
	00268_Proc_28_I_P_00252
	00269_Proc_28_I_P_00253
	00270_Proc_28_I_P_00254
	00271_Proc_28_I_P_00255
	00272_Proc_28_I_P_00256
	00273_Proc_28_I_P_00257
	00274_Proc_28_I_P_00258
	00275_Proc_28_I_P_00259
	00276_Proc_28_I_P_00260
	00277_Proc_28_I_P_00261
	00278_Proc_28_I_P_00262
	00279_Proc_28_I_P_00263
	00280_Proc_28_I_P_00264
	00281_Proc_28_I_P_00265
	00282_Proc_28_I_P_00266
	00283_Proc_28_I_P_00267
	00284_Proc_28_I_P_00268
	00285_Proc_28_I_P_00269
	00286_Proc_28_I_P_00270
	00287_Proc_28_I_P_00271
	00288_Proc_28_I_P_00272
	00289_Proc_28_I_P_00273
	00290_Proc_28_I_P_00274
	00291_Proc_28_I_P_00275
	00292_Proc_28_I_P_00276
	00293_Proc_28_I_P_00277
	00294_Proc_28_I_P_00278
	00295_Proc_28_I_P_00279
	00296_Proc_28_I_P_00280
	00297_Proc_28_I_P_00281
	00298_Proc_28_I_P_00282
	00299_Proc_28_I_P_00283
	00300_Proc_28_I_P_00284
	00301_Proc_28_I_P_00285
	00302_Proc_28_I_P_00286
	00303_Proc_28_I_P_00287
	00304_Proc_28_I_P_00288
	00305_Proc_28_I_P_00289
	00306_Proc_28_I_P_00290
	00307_Proc_28_I_P_00291
	00308_Proc_28_I_P_00292
	00309_Proc_28_I_P_00293
	00310_Proc_28_I_P_00294
	00311_Proc_28_I_P_00295
	00312_Proc_28_I_P_00296
	00313_Proc_28_I_P_00297
	00314_Proc_28_I_P_00298
	00315_Proc_28_I_P_00299
	00316_Proc_28_I_P_00300
	00317_Proc_28_I_P_00301
	00318_Proc_28_I_P_00302
	00319_Proc_28_I_P_00303
	00320_Proc_28_I_P_00304
	00321_Proc_28_I_P_00305
	00322_Proc_28_I_P_00306
	00323_Proc_28_I_P_00307
	00324_Proc_28_I_P_00308
	00325_Proc_28_I_P_00309
	00326_Proc_28_I_P_00310
	00327_Proc_28_I_P_00311
	00328_Proc_28_I_P_00312
	00329_Proc_28_I_P_00313
	00330_Proc_28_I_P_00314
	00331_Proc_28_I_P_00315
	00332_Proc_28_I_P_00316
	00333_Proc_28_I_P_00317
	00334_Proc_28_I_P_00318
	00335_Proc_28_I_P_00319
	00336_Proc_28_I_P_00320
	00337_Proc_28_I_P_00321
	00338_Proc_28_I_P_00322
	00339_Proc_28_I_P_00323
	00340_Proc_28_I_P_00324
	00341_Proc_28_I_P_00325
	00342_Proc_28_I_P_00326
	00343_Proc_28_I_P_00327
	00344_Proc_28_I_P_00328
	00345_Proc_28_I_P_00329
	00346_Proc_28_I_P_00330
	00347_Proc_28_I_P_00331
	00348_Proc_28_I_P_00332
	00349_Proc_28_I_P_00333
	00350_Proc_28_I_P_00334
	00351_Proc_28_I_P_00335
	00352_Proc_28_I_P_00336
	00353_Proc_28_I_P_00337
	00354_Proc_28_I_P_00338
	00355_Proc_28_I_P_00339
	00356_Proc_28_I_P_00340
	00357_Proc_28_I_P_00341
	00358_Proc_28_I_P_00342
	00359_Proc_28_I_P_00343
	00360_Proc_28_I_P_00344
	00361_Proc_28_I_P_00345
	00362_Proc_28_I_P_00346
	00363_Proc_28_I_P_00347
	00364_Proc_28_I_P_00348
	00365_Proc_28_I_P_00349
	00366_Proc_28_I_P_00350
	00367_Proc_28_I_P_00351
	00368_Proc_28_I_P_00352
	00369_Proc_28_I_P_00353
	00370_Proc_28_I_P_00354
	00371_Proc_28_I_P_00355
	00372_Proc_28_I_P_00356
	00373_Proc_28_I_P_00357
	00374_Proc_28_I_P_00358
	00375_Proc_28_I_P_00359
	00376_Proc_28_I_P_00360
	00377_Proc_28_I_P_00361
	00378_Proc_28_I_P_00362
	00379_Proc_28_I_P_00363
	00380_Proc_28_I_P_00364
	00381_Proc_28_I_P_00365
	00382_Proc_28_I_P_00366
	00383_Proc_28_I_P_00367
	00384_Proc_28_I_P_00368
	00385_Proc_28_I_P_00369
	00386_Proc_28_I_P_00370
	00387_Proc_28_I_P_00371
	00388_Proc_28_I_P_00372
	00389_Proc_28_I_P_00373
	00390_Proc_28_I_P_00374
	00391_Proc_28_I_P_00375
	00392_Proc_28_I_P_00376
	00393_Proc_28_I_P_00377
	00394_Proc_28_I_P_00378
	00395_Proc_28_I_P_00379
	00396_Proc_28_I_P_00380
	00397_Proc_28_I_P_00381
	00398_Proc_28_I_P_00382
	00399_Proc_28_I_P_00383
	00400_Proc_28_I_P_00384
	00401_Proc_28_I_P_00385
	00402_Proc_28_I_P_00386
	00403_Proc_28_I_P_00387
	00404_Proc_28_I_P_00388
	00405_Proc_28_I_P_00389
	00406_Proc_28_I_P_00390
	00407_Proc_28_I_P_00391
	00408_Proc_28_I_P_00392
	00409_Proc_28_I_P_00393
	00410_Proc_28_I_P_00394
	00411_Proc_28_I_P_00395
	00412_Proc_28_I_P_00396
	00413_Proc_28_I_P_00397
	00414_Proc_28_I_P_00398
	00415_Proc_28_I_P_00399
	00416_Proc_28_I_P_00400
	00417_Proc_28_I_P_00401
	00418_Proc_28_I_P_00402
	00419_Proc_28_I_P_00403
	00420_Proc_28_I_P_00404
	00421_Proc_28_I_P_00405
	00422_Proc_28_I_P_00406
	00423_Proc_28_I_P_00407
	00424_Proc_28_I_P_00408
	00425_Proc_28_I_P_00409
	00426_Proc_28_I_P_00410
	00427_Proc_28_I_P_00411
	00428_Proc_28_I_P_00412
	00429_Proc_28_I_P_00413
	00430_Proc_28_I_P_00414
	00431_Proc_28_I_P_00415
	00432_Proc_28_I_P_00416
	00433_Proc_28_I_P_00417
	00434_Proc_28_I_P_00418
	00435_Proc_28_I_P_00419
	00436_Proc_28_I_P_00420
	00437_Proc_28_I_P_00421
	00438_Proc_28_I_P_00422
	00439_Proc_28_I_P_00423
	00440_Proc_28_I_P_00424
	00441_Proc_28_I_F_00424a
	00442_Proc_28_I_P_00425
	00443_Proc_28_I_P_00426
	00444_Proc_28_I_P_00427
	00445_Proc_28_I_P_00428
	00446_Proc_28_I_P_00429
	00447_Proc_28_I_P_00430
	00448_Proc_28_I_P_00431
	00449_Proc_28_I_P_00432
	00450_Proc_28_I_P_00433
	00451_Proc_28_I_P_00434
	00452_Proc_28_I_P_00435
	00453_Proc_28_I_P_00436
	00454_Proc_28_I_P_00437
	00455_Proc_28_I_P_00438
	00456_Proc_28_I_P_00439
	00457_Proc_28_I_P_00440
	00458_Proc_28_I_P_00441
	00459_Proc_28_I_P_00442
	00460_Proc_28_I_P_00443
	00461_Proc_28_I_P_00444
	00462_Proc_28_I_P_00445
	00463_Proc_28_I_P_00446
	00464_Proc_28_I_P_00447
	00465_Proc_28_I_P_00448
	00466_Proc_28_I_P_00449
	00467_Proc_28_I_P_00450
	00468_Proc_28_I_P_00451
	00469_Proc_28_I_P_00452
	00470_Proc_28_I_P_00453
	00471_Proc_28_I_P_00454
	00472_Proc_28_I_P_00455
	00473_Proc_28_I_P_00456
	00474_Proc_28_I_P_00457
	00475_Proc_28_I_P_00458
	00476_Proc_28_I_P_00459
	00477_Proc_28_I_P_00460
	00478_Proc_28_I_P_00461
	00479_Proc_28_I_P_00462
	00480_Proc_28_I_P_00463
	00481_Proc_28_I_P_00464
	00482_Proc_28_I_P_00465
	00483_Proc_28_I_P_00466
	00484_Proc_28_I_P_00467
	00485_Proc_28_I_P_00468
	00486_Proc_28_I_P_00469
	00487_Proc_28_I_P_00470
	00488_Proc_28_I_P_00471
	00489_Proc_28_I_P_00472
	00490_Proc_28_I_P_00473
	00491_Proc_28_I_P_00474
	00492_Proc_28_I_P_00475
	00493_Proc_28_I_P_00476
	00494_Proc_28_I_P_00477
	00495_Proc_28_I_P_00478
	00496_Proc_28_I_P_00479
	00497_Proc_28_I_P_00480
	00498_Proc_28_I_P_00481
	00499_Proc_28_I_P_00482
	00500_Proc_28_I_P_00483
	00501_Proc_28_I_P_00484
	00502_Proc_28_I_P_00485
	00503_Proc_28_I_P_00486
	00504_Proc_28_I_P_00487
	00505_Proc_28_I_P_00488
	00506_Proc_28_I_P_00489
	00507_Proc_28_I_P_00490
	00508_Proc_28_I_P_00491
	00509_Proc_28_I_P_00492
	00510_Proc_28_I_P_00493
	00511_Proc_28_I_P_00494
	00512_Proc_28_I_P_00495
	00513_Proc_28_I_P_00496
	00514_Proc_28_I_P_00497
	00515_Proc_28_I_P_00498
	00516_Proc_28_I_P_00499
	00517_Proc_28_I_P_00500
	00518_Proc_28_I_P_00501
	00519_Proc_28_I_P_00502
	00520_Proc_28_I_P_00503
	00521_Proc_28_I_P_00504
	00522_Proc_28_I_P_00505
	00523_Proc_28_I_P_00506
	00524_Proc_28_I_P_00507
	00525_Proc_28_I_P_00508
	00526_Proc_28_I_P_00509
	00527_Proc_28_I_P_00510
	00528_Proc_28_I_P_00511
	00529_Proc_28_I_P_00512
	00530_Proc_28_I_P_00513
	00531_Proc_28_I_P_00514
	00532_Proc_28_I_P_00515
	00533_Proc_28_I_P_00516
	00534_Proc_28_I_P_00517
	00535_Proc_28_I_P_00518
	00536_Proc_28_I_P_00519
	00537_Proc_28_I_P_00520
	00538_Proc_28_I_P_00521
	00539_Proc_28_I_P_00522
	00540_Proc_28_I_P_00523
	00541_Proc_28_I_P_00524



