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Abstract
A non-Redei type minimal blocking set of size 1(, * r) was known h PcQ,l\ . Blokhuis , Brouwer and Wibrink

[f ] in (2003) studied the minimal blocking s€ts of size 
]te *rr in pc(2,qt for e<41 ,q is prime, and we found

a second minimal blocking set of this size that is non-Re'dei t)?€ in Pc(2,t 3) , also show that no olher nm-

Re'dei s€ts ofsize l1a 11y occur in PCe,q\, q<41 .

2'
In this paper we prove that the projective plafie rcp,q1 , 9 = 19 does not mntain minimal blocking set of size

IJ{t*rl*r I whicn have non-Re'dei type .

Introduction
trt GF (q) denote the Galois field of q elements. A
projective plane PG(2,q) over GF (q) is a two-
dimensional projective space contains q2+q+l points
and q'?+q+ I lines. Every line contains q+l points and
every point is on q+l lins .

A blocking set B in rc(2,4) is a set of points meet any
line in at least one point. lt is called non-trivial when
it does not contain a line. A blocking set B in PG
(2,q) is minimal if B\{p} not blocking sa for every
pointpinB.
Let M be aset ofpoints in any projective plane. An i-
secant is a line meeting M in exactly i points, if
i=0,1,2,...,n we called respectively external line, l-
secant , 2-s€cant , ..., n-secant .

A blocking set B is called of Re'dei type when there
is a line L in PG(2,q) contains K points from B such

that lB l=q+K, that is lar!=e .

A projective triangle .8 of side n in PG(2,4) is a set

of 3(lt- l) points , n ofwhich lie on each side of
a tliangle Poprpz such that the vertices are in a, and

if Oo on \P2 a,jd Ot on PzPo are in B, then

ez =eoQfiPo\ is in B , which gives an example of a

blocking sa of size lrq r rr in projeaive plane of

odd order .

The projective plane PG (2,19)
The plane pc(zr e) contains 38t poinls and 381 lines,
20 points on every line and 20 lines through every
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point Given aryclic projectivity 7 on

Pc(Lte\, let Pr be tlle point (1,0,0) then

Pi = P{i ,i =1,...)8r are 381 points of Pc(2,19) .

Lst q be the line which contains lhe
poinPf ,Pz.Pzt ,Py ,Psz ,

Psa.hz,Pc,,\N,Ast,hta,l'a,P*2,P t , P26t, h11,4N, Pt\

0l0l
o o rl
r l4l

123

then1, =4i,,i=1 ,8r are the lines of /'G(2,19).

Theorem
Let B be a minimal blocking set of size 3l in
PG (2,19 ) , and let a b€ an

n-secant ofB then I<r<tz.
Proof
Let l, be l3-secant line ofB ard let p = (,,/,;)
be a point in PCe,ts\,P e L\ B .

Since there are 19lines passes through the point P
and intersect B at least \,vith one point, so by
allocating the points of Bon these 19 lines plus
the (13) points of L we get the size of B=32,
contradiction .

Theorem
Let B be a minimal blocking sa of sizc 3l in
PG(2,19) , then, there are at most 19 (l - s€cant)
passes through a point not belong to B.
Proof
Suppose that there are 20 (l secant) passes through
a point p not belong to B.
But we know that in PG (2,t9) there are (20) lines
passes through any point p implies
p(8, contradiction. Before we introduce the main
result, we must recall the follov/ing theorem:
Ca'cs Theorem
[4) h pc(2,q), Let B be a minimal blocking set of
size q+ K .

Ifa line I intersect B in exactly K-l poinls then there
is apoint Q e D such that any line joining the point q
with any point of l,\B contains exactly two points of
B, $d K >@ +3\t2 -

Theorem
There is no minimal blocking set B of size 3l in
PG(2,19) having I l-se{ant or l2- secant.

Proof
Let p = (t,t,z) be apoint in pG(2,19) and ,rbe ll
s€cant, suppose that rr be an infinite
line(l,r:z=o),and

\ \ B = t \, 4. 4, 4,....,41 .
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By Ca'cs Theorem there is a point OEasuch that

OAi,i =t,...,9 be a 2-seconts and thes€ lines contains l8
points of 8 . let ur be the nineteenh point since ,e,

lies on one 2-secant and eighteen l-secant, then the
lines u,,l,,i=t,...,e are l-secants and ulp is a line
passing through one point of , n rl .

By using the following Linear transformations
Tr:(x,y,z\ ) (y + z,x + 182,0\

T2 : 6. y, z) ) (l8y + z, x + !,O)

Then the effect ofthe Linear group sr =(4,r2) about

the infinite line gives five orbits .

First orbit :{( I.0.0).(0. 1 ,0).( 1.18.0)} .

Second orbit:
{(1,13,0),(r,3,0),(l,l 5,0),(1,4,0),(1,s,0),(r,14,0)} .

Third orbit :

{(1,12,0),(r,8,0),(1,10,0),(1,16,0),(1,6,0),(1,2,0)}.
Fourth orbit :{(1,17,0),( 1,9,0),( 1,1,0)} .
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Fifth orbit :{(1,7,0),(l,l 1,0)}.
Let

A = Q,0,0), A2 = Q,r,o), ,ar = 0,I 8,0), .ar = 0,13,0), ,4s

= 0,r e0), ,46 = 0,r 7,0), A7 = Q,7 ,0), As = Q,s,o)

ardb = Q,16,0),

the third sourc€ point 0 = (0,0,1) and the fourth
source point ul = 0,1,1).

We know thar ,4q2,O) = PG(2,19y Lt is the afline
plane ofthe projective plane rc1:,toy .

Let ,l=r\(ItU{Ur,U2}) which contains the amne
points 4 = (.x,),),i = 0,..,18.

The following lines represent the int€rsection of the
lines passes through the points ,At,...,,{e with the two
points 0 and ur.

{(8,r4),(e,13),(7,15),(16,17),(0,18),(r2,3),(r4,10),(r6
,4),(8,3),(2,7),( r 3,6),(e,?),(6,13\,(7,t t),(0,6),( 13, r 8),(
6,2),(5,14),(4,7 ),(t t,r 8),(0,l7),(l5,8),( l2,7),( r 0,l6),(
e,l r),(0,e), (18, r2),(16,r 8)) .

except the point (4,10) which is a contradiction .

Case.3
Choose the two points (10,0) , (5,0) of the line L3
then the points on the other lines in (lable-l ) deleted
except the point (17,6) which is a contradiction .

Case.4
Choose the two points (10,0) , (15,0) of the line Lr
then the points on the ofter lines in (table-l) deleted
excepl the point (6, I I ) wh ich is a contradioion .

Case.5
Choose the two points (10,0) , (18,0) of the line L3
then all the points on the other lines in (table-l )
deleted except the point (5,9) whidr is a contradiclion
Case.6
Choose the two points (10,0) , (E,0) of the line L:
then the points on the other lines in (table-l) deleted
which is a contradiction.
Case-7
Choose the two points (10,0) , (4,0) of the line Lr
then the points on the olher lines in (table- l ) deleted
except the point (8,3) which is a contadiction .

Case.8

By choosing any two points of line L3 we get (45)
cases as follows :

Case.1
Choose the two points (10,0) , (6,0) of the line L3
then the point ( 10,0) delete all the following points on
the other lines (table-l ) which are :

{( r 4,15),(0,r 0),( r l,l E),(e,6),(12,7),( r s,E),(2,10),( 16,
2),(13,17),(8,14),(14,10),(e,7),(14,1 1),(r5,e),(16,4),(s
,3),(12,l4),(0,6),(4,1s),(l l,s),(18,2),(3,2),(l l,l6),(18,
r4),(2,s), (0, r r ),(17,12),(8,2),(?,17)1.
And the point (6.0) delete all the following points on
the other lines (table-l) which are

{(15,10),(0,6),( 14,1 l ),(l r,8),(2,5),(0, r 7),(5,6),(3,2),(l
6, r 8),( r 2,7),( 14,3),(0,12),( 18,14),(e,r 3),(7,r7),(3,r7),
(8, r4),(r r, r6),( r0,e),(12,4\,(2,t0),(4,e),(2,5),(13,1 7),(
r8,2),(0,r 8), (5,3))
except the point (4,10) \ ,hich is a contradiction .

Case-2
Choose the two points (10,0), (3,0) ofthe line L3 then
the point (10,0) delete all the following points on the
other lines (table-l) which are

{(14,15),(0,r 0),(l l, r 8),(e,6),(r 2,7),( 1s,8),(2,10),( 16,
2),( 13,17),(E,14),(14,10),(9,7),( | 4,1 l ),( r 5,e),(16,4),(5
,3),(12,14),(0,6),(4,15),(l 1,5),(18,2),(3,2),(l 1,16),(18,
l4).(2.5). (0. 1 I ).( l 7. t2).(8,2),(7. I 7)) .

And the point (3,0) delete all the following pnints on
the other lines (table-1) which are

Table
Lines Points

(10,0), (6,0), (3,0), (5,0), (15,0), (rE,0), (8,0), (4, 0), (7 , 0), (13, 0)
(0,e), (0,11), (0, s), (0,r7), (0,6), (0 ,10), (0 ,14), (0 ,12), (0,18), (0,16)
(t7,2),(t3,6),(4,15), (10,9),(8,11), (11,8),(6,13),(12,7),(16,3),(5,14)
<7,rs), (2,7),(l4,ll),(r7,12),(15,5), (13,17), (6,2), (r2,4), (10,16),(r6 ,r8)
(5 ,3), (3 ,r 7), (r6, 2), (15, e), (2, s), (10,6), (17,l4), (4,10), (e,13), (l l,l8)
(ls,8),(2,15), (18,2), (12,14), (l l,l6), (8, 3), (3 ,13), (14,10), (10,18), (5 , 9)
(14,3), (3,2), (15,10), (12, E), (7,ll),(r0,13),(4,e),(18,12),(e,6),(16,l7)
(12,3),(e,7),(17,e), (ls,r8), (5,6), (8 , 2), (6,1l), (lE,r4), (2,10), (16,4)
(13,r8),(7,r7),(e,lr), (5,4), (r4,15),(ll,s),(3,10),(8,r4), (4,7),(t7,6)
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L3
L2

L228
L5t

L34E
Ll33
L l5l
L5
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Choose the two points (10,0) , (7,0) of the line Lr
then the points on the other lines in (table-l ) deleted
exc€pt the point (6,1l ) which is a contradiction .

Crse-9
Choos€ the two points (10,0) , (13,0) of the line L3

then the points on the ofter lines in (table-l) deleted
exc€pt the point (5,9) which is a contradiaion .

Csse.10
Choos€ the two points (6,0) , (3,0) ofthe line L3 than
the points on the other lines in (table-l) deleted
except the point (15,5) which is a contradiction .

Case.l I
Choose the two points (6,0), (5,0) ofthe line L3 ttror
the points on the other lines in (able-l) deleted
exc€pt the point (12,3) which is a contradiaior .

Crse.12
Choos€ the two points (6,0) , (15,0) of the line L3
then the points on the other lines in (table-l) deleted
exc€pt the point (7,15) which is a contradictiofl .

Case.13
Choo6€ the two points (6,0) , (18,0) of the line Lr
then the points on the other lines in (tabte-l) deleted
except the point (16,17) which is a confadiction .

Case.14
Choos€ the two points (6,0), (E,0) ofthe line Lr then
the points on the other lines in (table-l) deleted
except the point (14,10) which is a contsadiction .

Case.15
Choose the two points (6,0) , (4,0) ofthe line L1 then
the points on tlte other lines in (table-t) deleted
except the point (17,2) which is a contradiction .

Cass 16
Choose the two points (6,0), (7,0) ofthe line L3 than
the points on the other lines in (table-l) del€ted
exc€pt the point (15,5) u4rich is a conradiction .

Case'17
Choose the two points (6,0) , (13,0) of the line L3
then the points on the other lines in (table-l) deleted
except the poinl (10,16) whici is a contradiction .

Case.18
Choos€ the two points (3,0) , (5,0) ofthe line Lr then
all the points on the other lines in (table-l ) deleted
which is a contradiction .

Case'19
Choos€ the two points (3,0) , (15,0) of the line L3
then the points on the other lines in (able-l) deleted
exc€pt the point (12,8) which is a contradiction .

Case20
Choose the tuio points (3,0) , (18,0) of the line L3
then all the points on the other lines in (table-l )
deleted whidr is a cortadiction .

Case.21
Choos€ the two points (3,0), (8,0) ofthe line ! thor
all the points on the other lines in (table-l ) deleted
which is a contradiction .

Case-zz
Choose the two points (3,0) , (4,0) ofthe line Lr then
the points on the other lines in (table-l) deleted
exc€pt the point (12,4) which is a contradiction .
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Case'23
Choose the two points (3,0), (7,0) ofthe line L3 thvr
the points on the other lines in (table- l) deleted
except the point (l l,15) which is a contradiction .

Case.24
Chmse the two points (3,0) , (13,0) of the line L3
then the points on the other lines in (table-l ) deleted
except the point (5,4) which is a contradiction .

Case'25
Choose the two points (5,0) , (15,0) of the line L3
then the points on the other lines in (table-l) deleted
except the point (7,1 1) r,r{rich is a contradiaion .

Case.26
Choose the two points (5,0) , (18,0) of the line L3
then the points on the olher lines in (table-l) deleted
exc€pt the poinl (10,13) which is a contradiction .

Case.27
Choose the two points (5,0), (8,0) ofthe line L3 then
the points on the other lines in (table-l) deleted
except the point (l l,l5) which is a contradiction .

Case'28
Choose the two points (5,0), (4,0) ofthe line L3 then
the points on the other lines in (table-l) deleted
except the point (7,1l) Etich is a contradiction .

Case.29
Choose the two points (5,0), (7,0) ofthe line L3 then
the points on the other lines in (table-l) deleted
except the point (9,6) which is a contradiction .

Case.30
Choose the two points (5,0) , (13,0) of the line L1
then the points on the o0rer lines in (table-l) deleted
except the point (18,2) which is a contradiction .

Case3l
Choose the two points (15,0) , (18,0) of the line L3
then the points on the other lines in (table-l) deleted
except the point (0,6) which is a contradiction .

Case.32
Choose the two points (15,0) , (8,0) of the line L3
then the points on the other lines in (table-l) deleted
except the point (14,10) which is a contradiction .

Case.33
Choose the two points (15,0) , (4,0) of the line L3
then the points on dre other lines in (table-l) deleted
except the point (9,13) which is a contradiction .

Case34
Choose the two points (15,0) , (7,0) of the line L3
then the points on the other lines in (table-l) deleted
except the point (13,17) which is a contradiction .

Case35
Choose the two points (15,0) , (13,0) of the line Lr
then the points on the other lines in (table-l) deleted
except the point (14,1l) whiah is a contradiction .

Case-36
Choose the two points (18,0) , (8,0) of the line L3
then the points on the other lines in (table-l) deleted
except the point (15,8) which is a contradiction .

Case.f,7
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Choose the two points (18,0) , (4,0) of the line Lr
then all the points on the other lines in (table-l )
deleted which is a conaadiction .

Case'38
Choose the two points (18,0) , (7,0) of the line Lr
then the points on the other lines in (table-l ) deleted
except the point (8,0) which is a contradiction .

Case-39
Choose rhe two points (18,0) , (13,0) of the line Lr
then the points on the other lines in (table-l ) deleted
except the point ( 10,13) which is a contradiction .

Case.40
Choose the two points (8,0), (4,0) ofthe line L3 then
rhe point (E,0) delere rhe points {(3,5 ),(6,2) ,( I I,l6)
,( r2,r 4),(0, r 0),(e,13),( r 5,E),(0,1E),(4,e),( 14,15),(0,16

),(15,5),(16,3),(3,10),(5,6),(4,10),(17,6),(e,7),(16,18),
(2, 1 5),(0,l 7),(13,6),(5,4),( 1 6,2),(3,l 3),( 1 8,1 2),
( r 4, r r),(r0, r3),(0,5),(12,1).(s,e)l .

And the point (4,0) delete the points

{(17,6),(r0,13),(1s,8),(r6,4),(0,5),(8,14),(ls,l0),(0,e)
,( r s, r8),(7,17),(r 1,8),(l l,s),(8,r l ),( 12,3),(t7,12),(3,2

),( 13,6),(0,10),( 16,3),( l l,l6),(0,18),(7,l5),(9,6),(0, r 2)
,( r 6,2),(l5,s),(r 2,4))
We obtained the following probabilities, each set

contains (18) point plus the points
Ar ,..., Aq, Q and Ur we get (29) point .And by
adding any two points from the remaining points of
the plane PG (2,19) ,we obtain a set of (31) point but
it is not a blocking set in each case, because it
contains o-s€cants which is a contradiction to the
definition ofa blocking set So there is no a blocking
set of size 31 in PG (2,19) .

And there is no line L such that ll i rl=c . So there is

no a blocking set of Re'dei type of size 3l in PG
(2,te)
The probabilities are :

l x(8,0),(4,0),(0,1 l ),(0,6),( 17,2),(5, r 4),(12,4),(10,l6),
(3,17),(15,9),(18,2),(14,10),(7,1 l),(16,17),(6,1 l),(2,1
0), (13,r 8),(e,r l)) .

2){(8,0),(4,0),(0, l r ),(0,6),( l 7,2),(s, l 4),(2,7),(r2,4),,(
r 5,9),( l l,l8),(14,10),(10,1E),(7,1 l ),( r 6,17),(6,1 l),(18
, r 4),(13,l8),(e, r l)) .

3X(8,0),(4,0),(0, l | ),(0,6),( l 7,2),(5, l 4),(2,7 ),(t2,4),(3
,r7),(15,9),(14,10),(10,18),(7,1 l),(16,17),(6,r l),(18,r
4),(13,18),(9,1l)) .

4X(8,0),(4,0),(0,1 l),(0,6),(r7,2),(5,14),(12,4),(r0,r6),
(3, r 7),(r r, r 8),( 18,2),(14,10),(7,1 l ),( 16,17),(6,fi),(2,
r0),(13,1E).(e,ll)).
5){(8,0),(4,0),(0, r l ),(0,6),( 17,2),(s,14),( 12,4),( r 0,16),
( r s,9),(l l,l8),( 18,2),(14,10),(7,1 l ),(16,7),(6, r r ),(2,1
0),(13,18).(9,1l)) .

6){(8,0),(4,0),(0, l l ),(0,6),( l 0,e),(s, l 4),(2,?),(12,4),(3
,17),(15,9),(18,2),( 14,10),(7,1 l ),( r 6,7),( 17,9),(6, l l ),(
13,18).(e,l l )).
7) {(8,0),(4,0),(0, l l ),(0,6),( l 0,e),(5, l 4),(2,7),(12,4),(3
,17),(l l,r8),(r8,2),(14,l0),(7,l l),(r6,r7),(17,9),(6,1 I
),(13,18).(e,l l )).
8) {(8,0),(4,0),(0, l I ),(0,6),( I 0,e),(5, I 4),(2,7),(t2,4),(t
5,9),(l 1,18),(18,2),(14,10),(7,1 I ),(16,17),(17,e),(6,1 I
),(r3,18).(e,ll)).

Case'41
Choose the two points (8,0) , (7,0) ofthe line L3 dren
the points on the other lines in (tablel) deleted
except the point (9,1 l) which is a contradiction .

Csse.42
Choose the two points (8,0) , (13,0) of the line L3

then the point (8,0) delete the points {( 14, | 5),(4,9)

,(0,1 8), (15,8),(0,10),(e,13),(12,14),(l l,l6),(6,2),(s,3)
,(2,l5),(16,18),(0,17),(r3,6),(5,4),(16,2),(3,13),(18,l2
),(l 4, l r),(10,13),(0,s),(12,7),(s,e)) .

And the point (13,0) delete the points{(4,9),(3,10)
,(18,14),(10,18),(17,14),(8,r l),(7,17),(16,17),(15,5),(
6,1 r ),(3,r 3),( 12,7),(10,6),(l r,5),(8,3 ),( 16,2),(7,l s),(r
7,e),(l 5, l0),(0, l l ),(l 2, l4),(6,2),(10,9)).
To get the following (24) probabilities .

r){(E,0),( r 3,0),(0,e),(0,6),(t7,2),(6,13),(2,7),(10,t6),(
3,17),(l l,l8),(l8,2),( r 4,10),( 12,8),(7,1 l ),(r s,l8),(16,
4),(e,l l) ,(4,7)).
2) {(8,0),( r 3,0),(0,e),(0,6),( l7,2),(s, r 4),(2,7),(t0,16),(
3,r 7),(r r,r 8),(r 8,2),( 14,10),( 12,8),(7, r l ),(r s,l E),(16,
4),(e,l l),(4,7)).
3X(8,0),( 13,0),(0,e),(0,6),(17,2),(5,14),(12,4),(l 0,16),
(ls,e),(1 l,l E),(18,2),(14,10),(3,2),(7,1 r),(2,10),(16,4)
,(e,l l), (4,7)).
4X(8,0),( 13,0),(0,e),(0,6),(17,2),(5,14),(r2,4),(l 0,16),
(2,5),(1 l,l8),(1 8,2),(|4,10),(3,2),(7,l l),(ls,l8),(16,4)
,(9,1l),(4,7)).
sx(E,0),(13,0),(0,e),(0,6),(l l,E),(6,13),(17,12),(10,16

),(3,17),(15,e),(r 8,2),(14,10),(12,8),(7,r l),(2,10),(16,
4),(9,1l), (4,7)).
6X(8,0),(r 3,0),(0,e),(0,6),(r l, E),(6,l3 ),( 17 ,r2),(t0,16
),(3,17),(2,5),(18,2),(14,10),(12,8),(7,1 l),(15,18),(16,
4),(e,l l),(4,7)).
7X(8,0),( 1 3,0),(0,e),(0,6),( r 1,8),(5, l 4),( t7,12),(t0,1 6

),(3,17),(ls,e),(18,2),(14,10),(12,8),(7,1 l),(2,10),(r6,
4),(e,l l),(4,7)).
8){(E,0),( r 3,0),(0,e),(0,6),(6, l 3),(5, l 4),(2,7 ),(t7,t2),(
3, l7),(l l,l 8),(18,2),(14,10),(r2,8),(7,1 l),(ls,l8),(16,
4),(e,r l ),(4,7)).
e) {(E,0),( r 3,0),(0,e),(0,6),(6, l 3),(5, l 4),(2,7),(t0,16),(
3,17),(l l,l8),(18,2),(r4,10),(12,8),(7,1 l),(15,18),(16,
4),(e,l l),(4,7)).
r 0x(8,0),( r 3,0),(0,e),(0,6),(6, l 3),(5, l 4), (r7,12),(r2,4

),(r 5,9),(l l,l 8),(18,2),(14,10),(3,2),(7,l l),(2,10),(16,
4),(e,l r),(4,7)).
r r ) {(8,0),(r 3,0),(0,e),(0,6),(6, l 3),(5, l 4),(t't,t2),(t2,4
),(15,e),(l l,l8),(18,2),(14,10),(3,2),(7,1 r),(2,10),(16,
4),(e,r 1),(4,7)).
r2x(8,0),(r3,0),(0,e),(0,6),(6,13),(5,14),(17,12),(10,1
6),(3,l7),( l s,e),(r 8,2),( 14, r 0),( r2,8),(7,1 1),(2,10),( r 6

,4),(e,l l),(4,7)).
l3x(8,0),(13,0),(0,e),(0,6),(6,13),(5,14),(17,12),(10,1
6),(3,17),(2,5),(18,2),(14,10),(12,8),(7,1 l),(ls,l8),(16
,4),(e,l l ),(4,7)).
14){(8,0),(13,0),(0,e),(0,6),(6,13),(5,r4),(17,12),(10,1
6),(3,17),(l l,l8),(18,2),(14,10),(12,8),(7,1 l),(15,18),(
2,10),(9,1l),(4,7)).
l s){(E,0),( 13,0),(0,e),(0,6),(6, r 3),(s,14),( 17,12),( 10,1
6),(3,17),( r 1,18),(r 8,2),(14,10),( 12,8),(7,1 l ),(l s,l8),(
16,4),(9,1 l ),(4,7)).
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16){(8,0),(r3,0),(0,e),(0,6),(6,r3),(5,14),(17,12),(l0,r
6),(3, r 7),(r r, r 8),(r 8 ,2),(14,10),(12,E),(7,1 l ),(2,10),( r

6,4),(9,1 l ),(4,7)).
17){(8,0),(13,0),(0,e),(0,6),(6,r3),(5,14),(17,r2),(10,1
6),(r 5,e),(r r, r8),(r 8,2),(1 4,10),(3,2),(12,8),(2, l 0),( l6
,4),(e,l l),(4,7)).
18) {(8,0),( r 3,0),(0,e),(0,6),(6,13 ),(5,14),( 17,12),( 10,1
6),( r 5,e),(r r,18),( r 8,2),(14,10),(3,2),\1,1l ),(2, r 0),( l6
,4),(e,l r),(4,7)).
l e) {(8,0),( 13,0),(0,e),(0,6),(6, r 3),(5,l4),(17,12),(10, r
6),(15,e),(l r,r8),(18,2),(r4,10),(12,8),(7,1 l),(2,10),(l
6,4),(9,1 l ),(4,7)).
20)(8,0),(r 3,0),(0,e),(0,6),(6,r3),(s,14),(17,12),(10,1
6),(2,5),(l l,l E),( l E,2),( 14,l0),(3,2),( l2,E),( l s,l E),( l6
,4),(e,l l),(4,7)).
2lxE,o),(13,0),(0,e),(0,6),(6,13),(s,r4),(l 7,r2),(10,1
6),(2,5),(l r,18),(18,2),( 14,l0),(3,2),(7,l l ),(l s, r 8),( l6
,4),(e,l l),(4,7)).
22){(8,0),( 13,0),(0,e),(0,6),(6,13),(5, r 4),( r 7,12),( 10, r

6),(2,5),(l l,l8),(18,2),( r 4,r 0),(12,8),(7, r l ),(r 5,l8),( l
6,4),(e,11),(4,7)).
23){(E,0),( r 3,0),(0,e),(0,6),(6, I 3 ),(5, l 4),( t 2,4),(t0,1 6

),(15,e),(r l,1E),(1E,2),(r4,10),(3,2),(7,r l),(2,r0),(r6,
4),(e,l r),(4,7)).
24){(8,0),(13,0),(0,e),(0,6),(6,1 3),(5,14),(12,4),(r0,16

),(2,5),(1 l,l8),( 18,2),(14,10),(3,2),(7, r l ),(r 5,18),(r 6,
4),(e,l r),(4,7)) .
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