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Abstract

This research is concerned with the study of the projective plane over a finite
field F,. The main purpose is finding partitions of the projective line PG(1, q®) and
the projective plane PG(2,g2),q = 11, in addition to embedding PG(1,q) into
PG(1,g3) and PG(2, q) into PG(2, g?). Clearly, the orbits of PG(1, q3),q = 11 are
found, along with the cross-ratio for each orbit. As for PG(2, ¢?), 13 partitions were
found on PG(2, 112), each partition being classified in terms of the degree of its arc,
length, its own code, as well as its error correcting. The last main aim is to classify
the group actions on PG(2,11).
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Caa AL el eladl s IS g alghy, gl A Jsay & adiea 2503 O ,PG(2,117)
PG(2,11) e Lol Jad caviai g2
1. Introduction
Today, we see projective geometry as a numerical hypothesis in its own privilege, a section of
geometry is “exceptionally non-Euclidean” with no thought of separation and with quite certain
topological properties. In any case, the source of projective geometry is to be found inside Euclidean
geometry. For a few hundreds of years, projective “techniques” were viewed as similarly as an
effective method to deal with issues in Euclidean geometry. The main topic of this paper is a partition
on the projective line and the projective plane by subgeometry, depending on the projective geometry,
group theory and vector space over a finite field F,. Therefore, we found a non-singular matrix 75, to
construct a projective line PG(1, g) and a matrix T5y3 to construct a projective plane PG(2, g), where
q = 11. In this work, we partition the projective line PG(1,q3),q = 11 and study its properties and
results. In addition, we partition the projective plane PG(2,g?). Many methods and algorithms were
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used on this subject. For example, in 1998, Hirshfeld [1] partitioned PG(2,16) into three disjoint
PG(2,4), while in 2010, Al-Seraji [2] classified the projective line and the plane of order 17. In 2011,
Al-Zangana [3] showed the group effect on the conic in PG(2, q),q = 19, whereas in 2014, Al-
Seraji [4] studied the classification of the projective line PG(1,16). For more details about other cases,
see [5-12].
2. The group action on the projective line PG(1,11)

To construct PG(1,11), let G(X) = X? + w?X + w’ ,w = 2 € F;, be a polynomial of the degree
two, where w is a primative element and G is the primitive polynomial over F;,, since:
G0)=2, 6)=4, G@2)=8, G6B)=5 GA)=10, GH) =9, GN=7,
G@B) =3, GO =6, GAO)=1
Such that G is irreducible polynomial over field F ;.
The non-singular matrix of size 2 x 2 of G(X),

T:(Oz 17) @

w w
generated 12 points on PG(1,11), such that S; = [1,0]T% i = 0,1,2, ..., 11.
3. The group action on PG(1,113)
In regard to PG(1,113), the order becomes higher and the number of points are increased, so we
found a matrix to find those points. This matrix is obtained from the polynomial of degree two
H(X) =X?>—-X—a'®,a € F 3, primitive over F,;3. We can define this field by the form F, ;s =
{0,1,a,@?, a3, ..., a'33°| 1331 = 1}. To clarify more, we have 1332 points in PG(1, 113) generated
by the non-singular matrix of H of size 2 x 2,

0 1
a=( 1 1) .. @
such that N; = [1,0]4%,i = 0,1,2, ...,1331.
The group actions of A1 on PG(1,113) are:

Alll Alll Alll Alll Alll 111
NO ’ N111 ’ N222 ’ N333 > ? N1221 ? N0
Alll Alll Alll Alll  plll Alll
Nl i N112 i N223 i N334 > ’ N1222 ? Nl

Alll Alll Alll Alll  pl11 Alll
NZ ? N113 ? N224- ? N335 > ? N1223 ? N2

A111 A111 A111. A111 A111 Alll

Ni10 = N221 — N335 = Ny43 — ... —Nyp33 —Nyyg
Theorem 3.1: On PG(1, 113), we have the following properties:
1. The projective line PG(1, 113) is partitioned into 111 orbits;
2. Any one of the pervious orbit represents PG(1,11) and all of them are equivalent under the effect
of the matrix 4;
3. All the orbits are disjoint on the effect of A as 12-transtive;
4.  The action of A cycles 12 points.
4. Partitions on PG(1,11%),i = 1,3
Let

_ (A1—A3) (A2—Ay)
| | Y = oA ey e e e (3)
be a cross-ratio of any four points {A,, A,, A3, A4}, such that these points will be an elements of F;. On
the PG(1,11i),i in {1,3} , the number of orbits were formed and founded cross ratio for each orbit.

The formed orbit gave a permutation of 4-set (tetrad), therefore this 4-set is described as:
Y

1. Harmonic (H) if Y=%,Y=1—Y0rY=ﬂ;
2. Equianharmonic (E) if Y = ﬁ or Y= %;

3. Superharmonic if it is both (1&2);

4. Neither harmonic nor equianharmonic (N) if the cross-ratio is of another value.

Evaluate the tetrads {e0,0,1,t} witht € F;,i € {0,1}, hence there are four classes of tetrads:
Y; = {class of H tetrads}

Y, = {class of E tetrads}

Y; = {class of S tetrads}
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Y, = {class of N tetrads}

The three orbits formed by (1) on PG(1,11) are:
T3 T3 T3 T3
Py— P3 > P; > Py = P,

T3 T3 T3 T3
Py—=> P,—>P; > Pp = Py
T3 T3 T3 T3

P, > Ps > Pg = Py = P
The next table shows the properties for cross-ratio on PG(1,11).
Table 1-Some 4-set on PG(1,11).

- Stabilizer
S |
e (reteden ] Y=o ] N ] zxz ]

From Table-1, the following theorem is established.

Theorem 4.1: Partitions on PG(1,11) satisfy the following properties :

1. We divide the projective line PG(1,11) into three orbits, each one of them containing four points
called tetrads;

2. For each orbit, the values of a cross-ratio are (¥; = w,Y, = 0>, Y; = w?);

3. The cross-ratio of {o,0,1,w} belongs to the class N , {0, 0,1, w>} belongs to the class H,
and{wx, 0,1, °} belongs to the class S;

4. Each of V3,Y, and Y3 gave eight permutations from the same class to which they belong.

Proof 4 : The eight permutations for the cross-ratio ¥; are:

Also, the eight permutations for Y, are:

The eight permutations for Y3 are:

In regard to the partition on PG(1, 113), there are 333 orbits formed by (2), some of these orbits are:
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A333 A333 A333 A333

PO 3P333 al:’666 3P999 > P0
A333 A333 A333 A333

Pl > P334- > P667 > P1000 ’ Pl
A333 A333 A333 A333
PZ ? P335 ? P668 ? P1001 ? PZ

A333 A333 ) A333 A333
P33, - Pses — P9?8_ — Pi331 — Pa3
The second table shows the properties of these partitions.
Table 2-Some 4-set on PG(1,113).

No. The 4-set(tetrads) The cross-ratio Ctljtsrzgf Stabilizer
L 1 |l {«®a®a%a%) || v=o" || E || zxz |
L 2 [ {a®aa¥a®™y || v=a" || E | zxz |
L 3 |l {«®a%2a¥0a%y || v=o5 || H || zxz |
L ¢ | (a®a*2aa®y || v=a5 || H || zxz |

Theorem 4.2: On PG(1, 113) the partition satisfies the following properties:
1. We divide PG(1, 112) into 333 orbits, each one of them containing four points called tetrads;
2. From the 333 orbits, we obtain two cross-ratio (¥; = a® and ¥, = a?)
3. The cross-ratio of {0, 0,1, a®} belongs to the class H and that of {0, 0,1, a°} belongs to the class
E;
4. Each of Y; andY, gave 16 permutations from the same class to which they belong.
5. Partitions on PG(2,11%),i=1,2
After the projective line has been partitioned, we now partition the projective plane on the two fields
Fi1 & F1;2. The used symbols are:
e n: The size of orbit.
e k: The degree of arc.
e d: The minimum distance of projective code.
e e =[d— 1/2]error correcting .
5.1 Partition on the projective plane PG(2,11)
At PG(2,11) there are 133 points and 133 lines, with 12 points on lines, and 12 lines passing through
points. To construct PG(2,11), let W(X) = X3 + t8X? + X + t,7 € F;;, where t = 2 is a primitive
element and W is a primitive polynomial over F; ;. The non- singular matrix
0 1 0
M=(O 0 1) ... (4

¢ 5 3

generated 133 points and lines on PG(2,11), such that P; =
The actions of M”and M'° are given in Tables-(3 and 4).
Table 3-The first partition on PG(2,11)

TSN YT — I I I S

[1,0,0] M}, i =0,1,2,---,132.

Po—>P7_’P14 —>P21
M7 M7 M’

M’ ™M’ M7
M’ M7 M7
M’ M7 M7
M’ M7 M7

M’ M7 M’

Py —Pg— Py — Py, ...
Py —Pg— Py — Py3 ...
P3 —> P19 — P17 — Pyy ..
Py — Py — P1g — Pys ...
P5s — Py > P19 — Py ...

P6 —>P13 —)on —)P27

_’Plzs_’ Py
M7 M7
— P37 > P4
M7 M7
— P8 > P,
M’ M’
— P39 — P3
M’ M’
— P39 — Py
M’ M’
— Pq31 — Pjs
M’ M’
— P31 — Pg
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From the third table we obtained the following results:

e PG(2,11) is partitioned into 7 orbits;

¢ Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of
the matrix M;

e The values of the parameters of the projective code are n = 19,k = 3,d = 16,e = 7;

e The matrix M7 cycles 19 points.

e Any orbitin Table- 3 represents an incomplete arc since ¢, # 0;

Table 4-The second partition on PG(2,11).

Mol veews T e [ a e Jopi]

M19 M19 M19 M19
Po —> P19 — P38 — P57 — ...
M19 M19 M19 M19
P— PZO — P39 — P58 — ...
M19 M19 M19 M19
P; — P13 —Pyg — P59 — ...
M19 M19 M19 M19 CO —
P3 - PZZ - P4-1 - P60 e com Iete
M19 M19 M19 M19 p
P4_ — P23 — P42 — P61 — ...
M19 M19 M19 M19
P;g— P37 — P — P —...—P q

From the forth table, we obtain the following:
e PG(2,11) is partitioned into 19 orbits;
e Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of
the matrix M;
e The values of the parameters of the projective code are n = 7,k = 2,d = 5,e = 2;
e The matrix M*° cycles 7 points.
e Any orbitin Table- 4 represents a complete arc since ¢, = 0;
5.2_The group action on the projective plane PG(2,11%)
Let Y(X) = X3 — p?2X%2 — p® ,p € F;;= be a polynomial, to construct PG(2,112), since Y is
primitive over a field F,,>. We have 14763 points and lines on PG(2, 112), The non-singular matrix

that generated these points is
0 1 0
B= ( 0 0 1 > .. (@
P61 0 p22

Such that V; = [1,0,0]B%i =0, ..., 14762.
We have 13 partitions on PG(2, 11?) as illustrated by the table below.
Table 5-The first partition on PG(2,112).

No. Orbits n k d e
B3 B3 B3 B3 B3 B3 B3
Po=P3 2P =>Py =Py = ... 2Py 2B
B3 B3 B3 B3 B3 3 3
P, >P,—>P;>Py>P3>..2Py6 P

B3 B3 B3 B3 B3 B3 B3 4921 48
B3 P> P >P =P 2Py — .2 Py 2P 4873 | 2436

From Table-5, we obtain the following:

e PG(2,112) is partitioned into 3 orbits;

e Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of
the matrix B;

e The values of the parameters of the projective code are n = 4921,k = 48,d = 4873,

e = 2436;

e The matrix B3 cycles 4921 points.
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Table 6-The second partition on PG(2,112).
No. Orbits n k d e

B”  B7 B7 B7 B” B’ B7
Po=P; =Py 2Py o Pg— ..o Piyr56 2B
B” B’ B7 B7 B” B7
Py > P3 5 Pj5 > Py 2 P9 .. 2 Pyysy; P
B” B’ B7 B7 B” B7
PZ—)P‘B—)P16_>P23_')P30_>-"_>7P14758 - P,

B” B” B” B’ B’ B B’
7 P; = Pjg = P17 2Py =Py = .2 Piyrs9 =P
B B” B” B’ B’ B B B’ 2109] 20 | 2089 | 1004
Py =Py 2 Pig 2 Ps 2P = . 2 Piyrg0 2P
B” B” B” B’ B’ B’ B’

Ps 5P 2 P9 2P =Pz = .. 2Piys61 2P
B7 B7 B7 B7 B7 B7

Po &P 5Py 2Py 0Py o 2Py o8

From Table-6, we obtain the following:

e PG(2,112) is partitioned into 7 orbits;

o Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of

the matrix B;

e The values of the parameters of the projective code are n = 2109,k = 20,d = 2009,

e = 1004;

e The matrix B7 cycles 2109 points.

Table 7-The third partition on PG(2,112).

No. Orbits n k d e
B19 B19 B19 B19 B19 B19
Po—Pg = P3g =Py — ... = Piyyiy — R
B19 B19 B19 B19 B19 B19
P— Py > P3g—Psg— ... @ Py P
B19 B19 B19 B19 B19 B19

P, =Py =Py —Psg— ... @ Puyi9g —PF
Bl9 B19 B19 B19 B19

P =Py =Py = Pp— ... @ Piazpg — B 383
B19 B19 B19 B19 B19 B19

B19 Py —Py3 =Py =Py — ... = Pyrpy — B 777 9 768

B19 B19 B19 ' B19 B19 B19

Pig— P2y = Psg o P — .. 2Py — P1§

From Table-7, we obtain the following:

e PG(2,112) is partitioned into 19 orbits;

¢ Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of

the matrix B;

e The values of the parameters of the projective code are n = 777,k = 9,d = 768,

e = 383;

e The matrix B° cycles 777 points.

Table 8-The forth partition on PG(2, 112).

No. Orbits n k d e
B37 B37 B37 B37 B37 B37
Po— P37y =Py Py — .. —Piurg — B
B37 B37 B37 B37 B37 B37
Py —P3g = Pjs — Py — ... > Py — P
B37 B37 B37 B37 B37 B37
P, _37’ P39 _3; P76 _3; P13 _3; _3; Pi4728 _37’ P,
B B B B B B
37
B P; — P,y —P,; — P14 — ...— P45 —P; 399 14 385 192
B37 B37 B37 B37 B37 B19
P, —Py; —»P;g—Piis— ... —Piys30 —PB
B37 B37 B37 ' B37 B37 B37
Pog — Pr3 — Pyg—Piy; — ... — Piyse; — Pag
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From Table-8, we obtain the following:

e PG(2,112) is partitioned into 37 orbits;

o Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of
the matrix B;

o The values of the parameters of the projective code are n = 399,k = 14,d = 385,

e =192,

e The matrix B3” cycles 399 points

Table 9-The fifth partition on PG(2,112).

No. Orbits n k d e
BZl 21 21 B21 B21 B21
Po— Py =Py =Pz — ... = Piyyyy — B
B21 B21 B21 B21 B21 B21
Py — Py = Py3 =Py — ... ™ Piyyuz — P
BZl B21 B21 B21 B21 BZI
P, —Py3 =Py —Ps— ... @ Piyryy — P,
B21 BZl BZl BZl BZl B21
P =Py —Pys > Pg— ... @ Piyys — P
B21 B21 B21 B21 B21 B21 692
p21 P, — P =Py —Ps7— ... — Pig7ue — P 703 11 345
B21 B21 B21 ) B21 B21 B21
Py — Py — Pey = Pg3 — .. — Piyz61 — Py

From Table-9, we obtain the following:

e PG(2,112) is partitioned into 21 orbits;

e Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of
the matrix B;

e The values of the parameters of the projective code are n = 703,k = 11,d = 692,

e = 345;

e The matrix B2 cycles 703 points.

Table 10-The 6th partition on PG(2, 112).

No. Orbits n k d e
B57 B57 B57 B57 B57 B57
Py — P57 = P14y — P17y — .. = Piasee — B
B57 B57 B57 B57 B57 B57
Py —Psg = Pyy5s — Py — ... > Piyyo7 — P
B57 B57 B57 B57 B57 B57
P, — P59 — Pj16 — P73 — ... @ Piyr0s — B
B57 B57 B57 B57 B57 B57
P; — Py — P17 = Pi7s — ... = Piyye9 —Ps
BS7 B57 B57 B57 B57 B57 B57 259 4 255 127
P, —Ps; = Piig = Piys — ... = Pazio B
BS7 B57 B57 ' B57 B57 B57
Psg — P13 =P —Pos — .. — P —Pog

From Table-10, we have the following:

. PG(2,112) is partitioned into 57 orbits;

e Any one of the pervious orbits represents PG(2,112%) and all of them are equivalent under the
effect of the matrix B;

e The values of the parameters of the projective code are n = 4,k = 259,d = 255,

e =127,

o All the orbits are disjoint on the effect of B as 14763-transtive;

e Theset B> is cyclic on 259 points.
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Table 11- The 7th partition on PG(2,112).

No. Orbits n k d e
Blll B111 Blll B111 B111 B111
PO P111 p222 P333 P14-652 PO
B111 B111 Blll Blll B111 Blll
Pl P112 p223 P334- p14-653 Pl
B111 Blll B111 Blll Blll B111
PZ l3113 P224 P335 P14654 PZ
B111 Blll B111 Blll Blll B111
Blll P3 ’ P114 ’ P225 ’ P336 > > P14655 i P3 133 12 121 60
B111 Blll B111 Blll Blll B111
P4 l3115 P226 P337 P14656 P4
Blll Blll B111 ' Blll Blll B111
P110 l3221 P332 P443 P14761 Pl

From Table-11, we obtain the following:

e PG(2,11?) is partitioned into 111 orbits;

e Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of
the matrix B;

e  The values of the parameters of the projective code are n = 133,k = 12,d = 121,

e = 60;

e  The matrix B! cycles 133 points.

Table 12-The 8th partition on PG(2,112).

No. Orbits n k d e
Bl33 Bl33 B133 B133 B133 B133
PO P133 P266 P399 P14630 PO
B133 B133 B133 B133 B133 B133
Pl P134- l:)267 P400 P14631 Pl
B133 B133 B133 B133 B133 B133
PZ P135 P268 P401 P14-632 PZ
Bl33 B133 B133 B133 B133 B133
P3 P136 P269 P402 P14-633 P3
Blll 111 B111 B111 B111 111
133 P4 P137 P270 P403 P14634 P4-
B ¢ 111 2 109 54
Blll Blll Blll ' B111 B111 B111
P132 P256 P390 P531 l314-761 P13J

From Table-12, we have the following:

e PG(2,112) is partitioned into 133 orbits;

¢ Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of
the matrix B;

e The values of the parameters of the projective code are n = 111,k = 2,d = 109,

e = 54;

e The matrix B133 cycles 111 points.

Table 13-The 9th partition on PG(2,112).

No. Orbits n k d e
B259 3259 B259 B259 B259 B259
PO P259 P518 1:)777 P14-504 PO
B259 B259 B259 B259 B259 B259
Pl P260 P519 P778 P14-505 Pl
B259 B259 B259 B259 B259 B259
PZ P261 P520 P779 P14506 PZ
B259 B259 B259 B259 B259 B259
P3 P262 P521 P780 P14-507 P3
B259 B259 B259 B259 B259 B259
B259 Py — Pye3 P22 P7§;1 P14s0s 78 Y 4 54 26
B259 3259 B259 B259 B259 B259
P258 l:)517 l:)776 P1035 P14-761 PZ‘
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From Table-13, we have the following:

e PG(2,112) is partitioned into 259 orbits;

o Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of
the matrix B;

e The values of the parameters of the projective code are n = 57,k = 4,d = 54,

e = 26,

e The matrix B25° cycles 57 points.

Table 14-The 10th partition on PG(2,112).

No. Orbits n k d e

B703 B703 B703 B703 B703 B703

PO P703 P1406 p2109 P14-060 PO
B703 B703 B703 B703 B703 B703

Pl P704 P14-07 P2110 P14061 Pl
B703 B703 B703 B703 B703 B703

PZ P705 P1408 P2111 P14062 PZ
B703 B703 B703 B703 B703 B703

l:)3 ’ l3706 ’ 1:)1409 > l:)2112 > > l:’14063 > P3 21 2 19 9
B703 B703 B703 B703 B703 B703 B703

P4- ? P707 ? P14»10 P2113 7 e P14-064- p4

B703 B703 .B703 B703 B703
Propg — Prags —Prigg — ... — Pra76. — Prop
From Table-14, we obtain the following:
e PG(2,112) is partitioned into 703 orbits;
e Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of
the matrix B;
o The values of the parameters of the projective code are n = 21,k = 2,d = 19,
e=29,
e The matrix B’ cycles 21 points.
Table 15-The 11th partition on PG(2, 11°).

No. Orbits n k d e
B399 B399 B399 B399 B399 B399
Py —> P399 — P79g — P1197 — ... — P34 — Py
B399 B399 B399 B399 B399 B399
(17— Pyoo — P799 — P19g — ... —™ Pryzes — Py
B399 B399 B399 B399 B399 B399
Py — Pyo1 — Pgoo — P1199 — ... — P36 — P2
B399 B399 B399 B399 B399 B399
P3 — Pygp — Pgo1 — Piogo— ... —™Praze7 —P3
B399 R399 B399 B399 B39 3% B399 37 3 34 16
Py — Pyp3 — Pgop — P91 — .. — Piazes — Py
B399 B399 B399 ' B399 B399 B399
P3og — Pro7 —P1106 —Prsos — ... — Py76) — P3og

From Table-15, we have the following:

e PG(2,11%) is partitioned into 399 orbits;

e Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of
the matrix B;

e The values of the parameters of the projective code are n = 37,k = 3,d = 34,

e = 16;

e The matrix B3’ cycles 27 points.
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Table 16-The 12th partition on PG(2, 117).

No. Orbits n k d e
B777 B777 B777 B777 B777 B777
Py—P777 — Piss4 — Pr331 — ... — P39 — P
B777 B777 B777 B777 B777 B777
[; = P78 — Pjss5s — Poszn — ... — Py3987 — Py
B777 B777 B777 B777 B777 777
P, — P79 — Pisse — P2333 i P13088 — P,
B B B B B B
777
B P3; — P70 — Ps57—Pr334 — ... — Pi3989 —P3 19 3 16 7
B777 B777 B777 B777 B777 B777
Py — P71 — Pissg — Po33s — ... — Pi39990 — Py
B777 B777 .B777 B777 B777
Prog P rsss —Possg — ... —Plaogs — P

From Table-16, we obtain the following:

e PG(2, 112) is partitioned into 777 orbits;

e Any one of the pervious orbits represents an arc and all of them are equivalent under the effect of
the matrix B;

e The values of the parameters of the projective code are n = 19,k = 3,d = 16,e = 7,

e The matrix B’”7 cycles 19 points.

Table 17-The 13th partition on PG(2, /1°).

No. Orbits n k d e

B4921 B4921 B4921

Py —Py91 — Pogsy — Py
B4921 B4921 B4921

Py — Pygpp — Pogy3 — Py
B4921 B492| B4921

Py —Pygo3 — Pogay — P
B4921 B4921 B4921

P3 ——Pygp4 —Pggys —P; 3 2 ] 0
B4921 B4921 B492| B4921

Py — Pygos —> Pogas — P4

B4921 B;t921 B4921
Pioog —— Pogy) —Prazey — Py
From Table-17, we obtain the following:

e PG(2, 112) is partitioned into 4921 orbits;

e Any one of the pervious orbits a triangle and all of them are equivalent under the effect of the
matrix B#?!;

e The values of the parameters of the projective codeare n = 3,k = 2,d = 1,e = 0,

e The matrix B**?/ cycles 3 points.

Conclusions

The summary of this research is given in the following table.

Matrix No. of orbits n k d
M7 7 19 3 16
Mo 19 7 2 5
B3 3 4921 48 4873
B’ 7 2109 20 2089
B1° 19 777 9 768
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B37 37 399 14 385
B21 21 703 11 692
B57 57 259 4 255
Bl 111 133 12 121
B133 133 111 2 109
B?259 259 57 4 54
B703 703 21 2 19
B399 399 37 3 34
B777 777 19 3 16
p*921 4921 3 2 1
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