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Abstract

The purpose of this work 1s to study the three dimensional projective space
PG(3.P) ,where p=4 .By using the algebraic equations, we found the points ,lines
and planes .In this space we construct (k, €)-span which is a set of k lines no two
of which intersect . we prove that the maximum complete (k,£)-span in PG(3.4) is
(17,€)-span, which is the equal to all the points of the space that 1s called a
spread.

Introduction
A projective 3-space PG(3,k) over a field K 1s a 3-dimensional projective
space which consists of points, lines and planes with the incidence relation
between them.[5]
PG(3.k) satisfying the following axioms:
1. Any two distinct points are contained in a unique line.
2. Any three distinct non-collinear points, also any line and point not on the line
are contained in a unique plane.
3. Any two distinct coplanar lines intersect 1n a unique point.
4. Any line not on a given plane intersects the plane in a unique point.
5. Any two distinct planes intersect in a unique line.

A projective space PG(3.,p) over Galois field GF(p) , where p = q" for some
prime number ¢ and some integer m, is a 3-dimensional projective space.

Any point 1n PG(3,p) has the form of a quadrable (x;,X;,X3,X;), where
X1,X2,X3,X,4 are elements in GF(p) with the exception of the quadrable consisting
of four zero elements.

Two quadrables (X;,X»,X3,X4) and (v1,y2.¥3.V4) represent the same point 1f
there exists 2 in GF(p)M\{0} such that (x1,X7.X3,X4) = A (V1.V2.¥3.Y4). Similarly,
any plane in PG(3.p) has the form of a quadrable [X;,X»,X3,X4], where X;,X,,X3,Xy4
are elements in GF(p) with the exception of the quadrable consisting of four
zero elements.

Two quadrables [X;,X,,X3,X4] and [y1,¥2,¥3.¥4] represent the same plane 1f
there exists 2 in GF(p)\{0} such that [X,X2,X3.X4] = A [V1.V2.¥3.V4].
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Finally, a point p(x;,X2,X3,X4) 1s incident with the plane & [a;,a;,a3,a4] 1ff
a1Xy T Xy Tt aszxy t agxy= 0.
Definition 1.1: "Plane ="', [4]
A plane © in PG(3,p) 1s the set of all points p(x;,X,,X3,X4) satisfying a linear
equation u;x; + UpXs + UsXs + uyx,= 0. This plane 1s denoted by 7 [u,Us,ua.uy].
Theorem 1.2: [1]

The points of PG(3,p) have aunique forms which are (1,0.0.0), (x,1,0,0),

(x,y,1,0), (x,v,z,1) for all x, y, z in GF(p).
There exists one point of the form (1,0,0,0).
There exists p points of the form (x,1,0,0).
There exists p° points of the form (x.,y,1,0).
There exists p’ points of the form (x,y,z,1).

Theorem 1.3: [1]

The planes of PG(3,p) have a unique forms which are [1,0,0,0], [x,1,0,0],

[x,y,1,0], [x,y.Z,1] for all X, y, z in GF(p).
There exists one plane of the form [1,0,0,0].
There exists p planes of the form [x,1,0,0].
There exists p” planes of the form [x,y,1,0].
There exists p° planes of the form [x,y.z,1].

Theorem 1.4: [6]

In PG(3,p) satisfies the following:

A) Every line contains exactly p + 1 points and every point 1s on exactly p + 1
lines.

B) Lvery plane contains exactly p* + p + 1 points (lines) and every point is on
exactly p* + p + 1 planes.

C) There exist p’ + p* + p + 1 of points and there exists p° + p> + p + 1 of planes.

D) Any two planes intersect in exactly p + 1 points and any line 1s on exactly
P+1 planes. So any two points are on exactly p + 1 planes.

Theorem 1.5: [4]

There exists (p™+1)(p*+p+1) of lines in PG(3.p).

Definition 1.6: [3]

A (k,0)-span, £21 1s a set of k spaces w; no two of which intersect.
Definition 1.7: [7]

A maximum (k,£)-span 1s a set of k spaces m, which are every points of
PG(3,p) lies in exactly one line of wy, and every two lines of r,; are disjoint.
Definition 1.8: [1]

Every maximum (k,€)-span 1s a spread.

2- The Additions and Multiplications Operation of GF(4): |2]
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To find the addition and multiplication tables in GF(4), we have the order
pairs (x,.X,) such that x,, x, in GF(2), as follows:
0=(0,0),1=(1.0),2=(0,1),3=(1.1)

Put these points in one orbit, (1,0) at the first point and by the principle of (1,0)

Ali=0123and A= E ﬂ (1.0)A = (0.1) and (1.0)A2 = (1.1), so

Now, in the left of the following table, m 1s the operation of multiplication
and 1n the right n 1s the operation of addition in multiplication side we write the
numeration of points as last, and the addition side takes the normal sequence.
Table (1) : The additions and multiplications operations of GF(4)

m(*) (Hn = fim)
1 (1,0) 0

2 (0,1) 1

3 (1,1) 2

mod 3

In addition table, we have the following relation:
(X1,X2) + (Y1,¥2) = (Z1,72) where 7, = (y; + X)) mod (2), fori=1, 2.
In multiplication table, we have the following relation

(LOA™HYA™) = m*my=m,
=(1,0) A yfm ) mod3)

= (X1,Xp)
For example: 2#*3=1<((1,00AHA? = (1,0)A?
=(1,00A"
=(L.0)

where (1,0) equal to 1 1n multiplication side.
Now we have addition and multiplication tables:

Table (2) Table(3)
The addition operation of GF(4) The multiplication operation of GF(4)
+ 01 2 3 * 1 2 3
001 23 1123
1 103 2 2 2 31
2 2301 331 2
33210

3- The Projective Space and The (k,f)-span in PG(3,4):
3.1 The Projective Space in PG(3,4):

PG(3.4) contains 85 points and 85 planes such that each point 1s on 21
planes and every plane contains 21 points, any line contains 5 points and it 1s the
intersection of 5 planes, all the points, planes and lines of PG(3,p) are given in
tables 4 and 5.

3.2 The (k,f)-span in PG(3,4):
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In table (5) , Any two non-intersecting lines can be taken in PG(3.4), say
£,={1,2,3,4,5} and £,={6,22.26.30,34}, then A={{,(,} 15 a (2,0)-span.

One can add another line €;={7,38,43,48,53} then B={{;,{,,{;} 15 a
(3,0)-span, since £, cannot intersect €, or €,.

The line £,={8,71,77,80,82} this line cannot intersect any line of B, then
C=Bu{l4}={l.,,L,04} 15 a (4,0)-span.

The line £5={9,55,60,62,69} this line cannot intersect any line of C, then
D=Cu{ls}={,,€,,05,0,,5} 13 a (5,0)-span.

The line £4,={10,32,52,56,76} this line cannot intersect any line of D, then
E:DU{36}2{81,32,83,34,85,36} 18 a (6,{’,)—Span.

The line €,={11.35,46,61,72} this line cannot intersect any line of E, then
F=Eu{l;}={01,05,03,04,05.85,05} 15 a (7,0)-span.

Also, the line €g={12,27,41,68,78} cannot intersect any line of F, then
G=Fu{tg}={L,,....Lsg} 15 a (8,0)-span.

The line €,={13,25,42,64,83} cannot intersect any line of G, then
H=GuU{ls}={L\.... Lo} 15 a (9,0)-span.

The line €,,={14,29,49,57 85} cannot intersect any line of H, then
[=HU{ L} ={C,.... L} 15 a (10,L)-span.

The line €,,={15,31,44,66,73} cannot intersect any line of I, then
J=Io{e 1 ={L,,... .01} 1sa (11,€)-span.

The line €,={16,37,40,63,74} cannot intersect any line of J, then
M=JU{l2}={Ly,... Lo} 15 a (12,€)-span.

The line (3={17,24,50,59,81} cannot intersect any line of M, then
N=Mu{l;3}={Ll,....L3} 15 a (13,0)-span.

The line €,,={18,23,47.67,75} cannot intersect any line of N, then
O=NuU{l4}={L.... L4} 1s a (14,0)-span.

The line €,5={19,33,39,58 84} cannot intersect any line of O, then
P=0u{l5}={l.Ls,... .05} 15a (15.0)-span.

The line £,,={20,28,51,65,70} cannot intersect any line of P, then
Q=Pu{lis} 15a (16,£)-span.

Finally, one can add the line €,,={21,36,45,54,79} to Q this line cannot
mtersect any line of Q, then R=Qu {{;}={{1,L,,...,L17} 15 a (17,€)-span, which
1s the maximum (k. €)-span of PG(3,4) can be obtained. Thus R is called a spread
of seventeen lines of PG(3,4) which partitions PG(3,4), that is every point of
PG(3,4) lies in exactly one line of R, and every two lines of R are disjoint, 1.e.
{€1,0s,.... 07} = PG(3.,4).

Results and conclusions
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From the above results ,the number of the planes in the projective space
PG(3.4) are 85 planes ,and each plane contains 21 lines ,therefore the total
number of the lines in PG(3,4) are 1785 .we found that the number of the lines
do not mtersect with some of them are seventeen lines ,these lines contains the
whole points of the projective space PG(3,4) ,and called him a (17,0)-span ,1.e.
(17, O)-span}={L,.Ls,....L17}=PG(3.4)={1,2.3,... .85}

Moreover ,we found that a (17.0)-span 1s a maximum complete (k,{)-span in

PG(3.4).
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Table ( 4 ) Points and Plans of PG (3,4)

1 P, 11,

1 (1,0,0,00 216 10 | 14 | 18 | 22 | 26 | 30 | 34 | 38 | 42 |46 | 50 | 54 | 58 | 62 | 66 | 70 | 74 | 78 | 82
2 (0,1,0,0) 1|6 7 8 9 22 |23 | 24 |25 |26 | 27 |28 |29 |30 |31 |32 |33 |34 |35 |36 |37
3 (1,1,0,00 3|6 11 |16 | 21 | 22 |26 |30 | 34 |39 |43 | 47 | 51 | 56 | 60 | 64 | 68 | 73 | 77 | 81 | 85
4 (2,1,0,0) 516 13 | 15 | 20 | 22 | 26 |30 | 34 |41 |45 | 49 | 53 | 55 | 59 | 63 | 67 | 72 | 76 | 80 | 84
5 (3,1,0,00 416 12 |17 |19 | 22 | 26 |30 | 34 |40 | 44 | 48 | 52 | 57 | 61 | 65 | 69 | 71 | 75 | 79 | 83
[3 (0,0,1,0) 1|2 3 4 5 22 |23 | 24 |25 |38 |39 |40 |4 | 54 | 55 |56 |57 |70 | 71| 72| 73
7 (1,0,1,00 217 11 |15 |19 | 22 |27 |32 |37 | 38 | 43 | 48 | 53 | 54 | 59 | 64 | 69 | 70 | 75 | B0 | 85
8 2,0,1,00 219 13 |17 |21 | 22 |29 |31 |36 | 38 | 45 |47 | 52 | 54 | 61 | 63 | 68 | 70 | 77 | 79 | 84
9 (3,0,1,0) 2|8 12 |16 | 20 | 22 | 28 | 33 | 35 |38 |44 |49 | 51 | 54 | 60 | 65 | 67 | 70 | 76 | 81 | 83
10 | (0,1,1,0) 110 | 11 [ 12 | 13 | 22 |23 | 24 | 25 |42 |43 | 44 | 45 | 62 | 63 | 64 | 65 | 82 | 8 | 81 | 85
11 | (1,1,1,0) 3|7 10 | 17 | 20 | 22 | 27 |32 | 37 |39 |42 |49 | 52 | 56 | 61 |62 | 67 | 73 | 76 | 79 | 82
12 | (2,1,1,0) 519 10 |16 | 19 | 22 |29 |31 |36 |41 | 42 | 48 | 51 | 55 | 60 | 62 | 69 | 72 | 75 | 81 | 82
13 | (3,1,1,0) 418 10 | 15 | 21 | 22 | 28 | 33 | 35 |40 | 42 |47 | 53 | 57 | 59 |62 | 68 | 71 | 77 | 80 | 82
14 | (©,2,1,0) 1|18 |19 [ 20 | 21 | 22 |23 | 24 | 25 |46 | 47 |48 |49 |66 | 67 | 68 | 69 | 74 | 75 | 76 | 77
15 | (1,2,1,0) 4|7 13 | 16 | 18 | 22 | 27 | 32 | 37 |40 | 45 |46 | 51 | 57 | 60 | 63 | 66 | 71 | 74 | 81 | 84
16 | (2,2,1,0) 319 12 |15 | 18 | 22 |29 |31 |36 |39 |44 | 46 | 53 | 56 | 59 | 65 | 66 | 73 | 74 | B0 | 83
17 | (3,2,1,0) 518 11 | 17 | 18 | 22 | 28 | 33 |35 |41 |43 |46 | 52 | 55 | 61 |64 | 66 | 72 | 74 | 79 | 85
18 | (0,3,1,0) 114 |15 |16 | 17 |22 |23 | 24 | 25 |50 | 51 |52 |53 |58 |59 |60 |61 |78 79|80 |81
19 | (1,3,1,0) 517 12 | 14 | 21 | 22 | 27 | 32 | 37 |41 |44 | 47 | 50 | 55 | 58 | 65 | 68 | 72 | 77 | 78 | 83
20 | (2,3,1,0) 419 11 |14 | 20 | 22 |29 |31 |36 |40 | 43 | 49 | 50 | 57 | 58 | 64 | 67 | 71 | 76 | 78 | 85
21 | (3,31,0) 3|8 13 | 14 |19 | 22 | 28 | 33 | 35 |39 |45 |48 | 50 | 56 | 58 | 63 | 69 | 73 | 75 | 78 | 84
22 | (0,0,0,1) 112 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16 | 17 |18 | 19 | 20 | 21
23 | (1,0,0,1) 2|6 10 | 14 | 18 | 23 | 27 |31 | 35 | 39 |43 |47 | 51 | 55 | 59 |63 | 67 | 71 | 75 | 79 | 83
24 | (2,0,0,1) 2|6 10 | 14 | 18 | 25 | 29 | 33 | 37 |41 |45 | 49 | 53 | 57 | 61 | 65 | 69 | 73 | 77 | 81 | 85
663 Ol aaall ¢ 19 alaal ¢ dpulad) Ly ol Ll Uaa




A (k,£) Span 1n Three Dimensional Projective Space PG(3,p) Over Galois Field

where p=4 ... Fatema I'. Kareem , Sawsan J. Kadhum

5 T E001) 216 IOTTATIR 228 T3 T30 [40 4 T4 32 156 [60 [ 64 ] 68 Z 6 [ 80 | 84
26 | (00,1 |12 [3 [4 |5 [26 |27 |28 |29 |42 |43 |44 |45 |58 | 59 | 60 | 61 | 74 | 75 | 76 | 77
27 [ (0L |27 |11 |15 |19 |23 | 26 | 33 | 36 | 39 | 42 | 49 | 52 | 55 | 58 | 65 | 68 | 71 | 74 | 81 | 84
28 | (200, |29 [13 [ 17 |21 |25 |26 |32 | 35 |41 |42 |48 | 51 | 57 | 58 | 64 | 67 | 73 | 74 | 80 | 83
29 | (301D |28 [ 12|16 |20 |24 | 26 | 31 | 37 |40 |42 |47 |53 | 56 | 58 | 63 | 69 | 72 | 74 | 79 | 85
30 [0020) |12 [3 |4 |5 |34 35 36|37 |50 51|52 53 |66]67 |68 69|82 |8 | 84]85
31 | 1,020 |28 [ 12|16 |20 |23 |29 |32 |34 |39 |45 |48 | 50 | 55 | 61 | 64 | 66 | 71 | 77 | 80 | 82
32 [ 2020 |27 |11 |15 |19 | 25 | 28 | 31 | 34 | 41 | 44 | 47 | 50 | 57 | 60 | 63 | 66 | 73 | 76 | 79 | 82
i | P I,

33 [ (3020 |2]9 [ 13 [17 [ 21 [ 24 [27 [ 33 [ 34 [ 40 | 43 [ 49 [ 50 | 56 [ 59 | 65 [ 66 | 72 | 75 | 81 | 82
3 | 003D |12 [3 [4 |5 [30 |31 |32 |33 |46 |47 |48 49 |62 | 63 | 64 | 65 | 78 | 79 | 80 | 81
35 [ (1,030 |29 [ 13 [ 17 |21 |23 |28 |30 | 37 | 39 | 44 | 46 | 53 | 55 | 60 | 62 | 69 | 71 | 76 | 78 | 85
36 | (2031 |28 |12 |16 |20 |25 |27 |30 |36 |41 |43 |46 | 52 | 57 | 59 | 62 | 68 | 73 | 75 | 78 | 84
37 [ 3030 |27 |11 |15 |19 |24 [ 29 |30 | 35 |40 | 45 | 46 | 51 | 56 | 61 | 62 | 67 | 72 | 77 | 78 | 83
301,00 |16 [ 7 [8 |9 [38[39 |40 |41 |42 |43 |44 |45 | 46 | 47 |48 | 49 | 50 | 51 | 52 | 53
39 [ (L0 |36 |11 |16 |21 |23 [ 27 |31 [ 35 |38 |42 |46 | 50 | 57 | 61 | 65 | 69 | 72 | 76 | 80 | 84
40 | 2100) | 5|6 |13 |15 |20 |25 | 29 | 33 [ 37 | 38 |42 | 46 | 50 | 56 | 60 | 64 | 68 | 71 | 75 | 79 | 83
41 | 3101 | 4|6 [12 |17 |19 |24 |28 |32 [ 36 | 38 | 42 | 46 | 50 | 55 | 59 | 63 | 67 | 73 | 77 | 81 | 85
42 | (OLLD |1 |10 |11 |12 [ 13 |26 |27 | 28 | 29 | 38 | 39 |40 |41 | 66 | 67 | 68 | 69 | 78 | 79 | 80 | 81
43 [ (LLLL) |3 |7 [ 10|17 |20 |23 | 26 | 33 | 36 | 38 | 43 | 48 | 53 | 57 | 60 | 63 | 66 | 72 | 77 | 78 | 83
4 | LI | 5|9 |10 |16 |19 |25 | 26 | 32 [ 35 | 38 | 45 | 47 | 52 | 56 | 59 | 65 | 66 | 71 | 76 | 78 | 85
45 | GLLD |48 [10 |15 |21 [24 [ 26 |31 [37 |38 [ 44 [ 49 | 51 | 55 |61 | 64 | 66 | 73 | 75 | 78 | 84
46 | (012,0) | 1|14 [ 15 | 16 | 17 | 34 | 35 | 36 | 37 | 38 [ 39 | 40 | 41 | 62 | 63 | 64 | 65 | 74 | 75 | 76 | 77
47 (120 | 3|8 |13 |14 |19 |23 |29 |32 [ 34 |38 | 44 |49 | 51 | 57 | 59 |62 | 68 | 72 | 74 | 79 | 85
48 | 2120) | 5|7 |12 |14 |21 |25 |28 |31 |34 | 38 |43 | 48 | 53 | 56 | 61 | 62 | 67 | 71 | 74 | 81 | 84
49 | (3120 | 4|9 |11 |14 |20 |24 | 27 |33 |34 |38 |45 |47 |52 | 55 | 60 | 62 | 69 | 73 | 74 | 80 | 83
50 [ (0131 | 1|18 [19 |20 |21 |30 | 31 |32 | 33 | 38 |39 | 40 | 41 | 58 | 59 | 60 | 61 | 82 | 8 | 84 | 85
S1 | 0430 |39 [ 12|15 |18 [ 23 |28 |30 |37 | 38 |45 |47 |52 |57 | 58 | 64 | 67 | 72 | 75 | 81 | 82
52 [ 2130 |58 |11 |17 |18 |25 |27 | 30 | 36 | 38 | 44 | 49 | 51 | 56 | 58 | 63 | 69 | 71 | 77 | 80 | 82
53| (33D |47 |13 |16 |18 |24 |29 |30 | 35 | 38 |43 |48 | 53 | 55 | 58 | 65 | 68 | 73 | 76 | 79 | 82
540200 |16 [7 |8 |9 [70 |71 |72 73|74 |75 |76 |77 | 78 | 79 | 80 | 81 | 82 | 8 | 84 | 85
551,200 |46 |12 |17 |19 [ 23 |27 |31 |35 |41 |45 |49 |53 | 56 | 60 | 64 | 68 | 70 | 74 | 78 | 82
56 | 2200 |36 |11 |16 |21 |25 |29 |33 |37 | 40 | 44 | 48 | 52 | 55 | 59 | 63 | 67 | 70 | 74 | 78 | 82
571 (3200 |56 |13 |15 |20 |24 |28 |32 |36 | 39 |43 |47 |51 |57 |61 | 65 | 69 | 70 | 74 | 78 | 82
S8 [ (02L1) |1 [18 19 |20 |21 |26 |27 | 28 | 29 | 50 | 51 | 52 | 53 | 62 | 63 | 64 | 65 | 70 | 71 | 72 | 73
59 |20 |47 [13 |16 |18 |23 | 26 | 33 | 36 | 41 | 44 | 47 | 50 | 56 | 61 | 62 | 67 | 70 | 75 | 80 | 85
60 | 2210 |39 |12 |15 |18 |25 | 26 | 32 | 35 | 40 | 43 | 49 | 50 | 55 | 60 | 62 | 69 | 70 | 77 | 79 | 84
61 | 321,1) | 5|8 [ 11 |17 |18 |24 | 26 | 31 | 37 | 39 |45 |48 | 50 | 57 | 59 | 62 | 68 | 70 | 76 | 81 | 83
62 | (022,0) |1 [10 |11 [ 12 |13 |34 [ 35 |36 [ 37 |46 | 47 | 48 |49 | 58 | 50 | 60 | 61 [ 70 | 71 | 72 | 73
6 | (1220) |48 |10 |15 |21 |23 |29 |32 | 34 |41 |43 | 46 | 52 | 56 | 58 | 63 | 69 | 70 | 76 | 81 | 83
64 | (2220) |37 [10 |17 |20 [ 25 |28 |31 | 34 |40 |45 |46 | 51 | 55 | 58 | 65 | 68 | 70 | 75 | 80 | 85
65 | (3220 |59 |10 |16 |19 |24 [ 27 |33 |34 |39 |44 |46 | 53 | 57 | 58 | 64 | 67 | 70 | 77 | 79 | 84
66 | (023,0) | 1|14 |15 | 16 | 17 | 30 | 31 | 32 | 33 |42 |43 | 44 |45 | 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73
i [P i

67 | 0230 |49 [ 11 [ 14 [20 [ 23 [ 28 [30 [ 37 [ 41 [42 [48 [ 51 | 56 [ 59 [ 65 [ 66 | 70 | 77 | 79 | 84
68 | 223,1) |38 |13 |14 |19 |25 |27 |30 | 36 | 40 | 42 | 47 | 53 | 55 | 61 | 64 | 66 | 70 | 76 | 81 | 83
69 | (3231 |5 |7 [12 |14 |21 |24 |29 |30 |35 |39 |42 |49 |52 | 57 | 60 | 63 | 66 | 70 | 75 | 80 | 85
70 [ 0300 |16 |7 |8 |9 |54 |55 | 56|57 |58 |59 |60 6L 62|63 |64 |65]66] 67 | 6869
71 (1300 | 5|6 |13 |15 |20 |23 |27 |31 |35 |40 |44 |48 | 52 | 54 | 58 | 62 | 66 | 73 | 77 | 81 | 85
72 | 2300 |46 |12 |17 |19 |25 |29 |33 |37 | 39 | 43 | 47 | 51 | 54 | 58 | 62 | 66 | 72 | 76 | 80 | 84
73| (3300 |36 |11 |16 |21 |24 |28 |32 | 36 |41 |45 |49 |53 | 54 | 58 | 62 | 66 | 71 | 75 | 79 | 83
74 | 03,L) | 1|14 |15 | 16 | 17 | 26 | 28 | 29 | 45 | 46 | 47 | 48 | 49 | 54 | 55 | 56 | 57 | 82 | 83 | 84 | 85
75 | 03,0 |5 |7 |12 |14 |21 |23 |26 |33 | 36 |40 |45 |46 | 51 | 54 | 59 | 64 | 69 | 73 | 76 | 79 | 82
76 | 23,L1) |49 |11 |14 |20 |25 | 26 | 32 | 35 | 39 | 44 | 46 | 53 | 54 | 61 | 63 | 68 | 72 | 75 | 81 | 82
77 | GALD |38 |13 |14 |19 [ 24 | 26 | 31 | 37 |41 |43 |46 | 52 | 54 | 60 | 65 | 67 | 71 | 77 | 80 | 82
78 [ (0320 |1 |18 |19 [20 | 21 |34 [ 35 | 36 [ 37 |42 | 43 [ 44 |45 | 54 | 55 | 56 | 57 | 78 | 79 | 80 | 81
79 [ (1320 |58 |11 [ 17 |18 |23 |29 | 32 | 34 | 40 | 42 | 47 | 53 | 54 | 60 | 65 | 67 | 73 | 75 | 78 | 84
80 | (2321) |47 [13 |16 |18 |25 | 28 |31 |34 |39 (42 |49 |52 |54 | 59 | 64 | 69 | 72 | 77 | 78 | 83
81 | 3320 |39 |12 |15 |18 |24 |27 |33 |34 |41 |42 | 48 | 51 | 54 | 61 | 63 | 68 | 71 | 76 | 78 | 85
82 | (0331 | 1|10 |11 [ 12 |13 [ 30 | 31 |32 |33 | 50 | 51 |52 |53 |54 | 55 |56 |57 | 74 |75 | 76 | 77
83 | (1330 |59 [10 |16 |19 |23 |28 |30 | 37 |40 | 43 | 49 | 50 | 54 | 61 | 63 | 68 | 73 | 74 | 80 | 83
8 | (2331 |48 [10 |15 |21 |25 |27 |30 | 36 | 39 |45 |48 | 50 | 54 | 60 | 65 | 67 | 72 | 74 | 79 | 85
85 | 3330 |37 |10 |17 |20 |24 |29 | 30 | 35 | 41 | 44 | 47 | 50 | 54 | 59 | 64 | 69 | 71 | 74 | 81 | 84

Table (5) Plans and lines of PG (3 , 4 )
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T [6 |10 ] 14 [ 18 | 22 [ 26 [ 30 | 34 | 38 | 42 [ 46 [ 50 | 54 | 58 [ 62 | 66 | 70 | 74 | 78 | 82

6 22 122122 122 |12 2 2 2 6 14 | 10 | 18 | 6 18 | 14 | 10 | 6 10 | 18 | 14

1 10 | 26 | 42 | 50 | 46 | 38 | 42 | 46 | 50 | 42 | 30 | 34 | 26 | 58 | 30 | 34 | 26 | 74 | 30 | 34 | 26

14 | 30 | 62 | 58 | 66 | 54 | 58 | 62 |66 | 46 | 66 | 58 | 62 | 62 | 38 | 38 | 38 | 78 | 50 | 42 | 46

18 |34 |82 |78 | 74|70 |74 |78 |82 |50 |70 |70 |70 |66 |82 | 74|78 |82 |54 |51 54

1 6 7 18 |9 22 123 |24 |25 | 26 |27 | 28 | 29 |30 |31 |32 |33 |34 |35 36 |37

22 122 122 122 |1 7 16 6 |9 |6 1 8 o 17 1 9 1 7 |8 |8

26 |27 |28 |29 |23 |26 |28 |20 | 25|23 |26 |23 |23 |25 |30 |24 35|24 25|24

34 |37 |35 |36 | 25|36 |36 |37 |35|35 |29 |34 |37 |34 |33 |34 |37 |30 30|31

6 11 |16 | 21 |22 |26 |30 | 34 |39 | 43 | 47 | 51 | 5 | 60 |64 |68 | 73 | 77 | 81 | 85

6
=
8 |30 3233 |31 |24 |33 32|33 |32 |31 |27 |32 |28 |28 31 |27 |36 |29 |27 |26
9
3
6

22 |22 122 122 |3 11 |21 |16 |6 |3 16 |21 | 6 11 |3 3 le [ 11 | 21 | 6

3 11 |26 [ 43 |51 | 47 |39 |39 |30 |30 | 43 | 26 |26 | 26 | 60 | 34 | 30 | 34 |30 |30 |34 |73

16 | 30 | 64 | 60 | 68 | 56 | 68 | 60 | 64 | 47 | 60 | 56 | 64 | 64 | 47 | 47 | 51 | 43 | 51 | 43 | 77

21 |34 |8 |8 |77 |73 |81 |8 | 77|51 |77 |8 | 73|68 |73 8 |8 |68 |5 |56 |8l

5 6 13 |15 |20 |22 |26 |30 | 34 | 41 | 45 | 49 | 53 | 55 |59 |63 |67 | 72 |76 | 80 | 84

6 22 122122 122 |5 13 |13 | 20 | 6 15113 |20 | o6 20 115 |5 6 5 5 15

4 13 |26 |45 |53 | 49 | 41 | 41 | 53 | 45 | 45 | 30 | 34 | 26 | 59 | 30 | 34 | 34 | 76 | 26 | 30 | 26

1530 | 63 |59 |67 | 55|67 |55 |55 |49 |67 |59 |63 |63 |41 |41 |53 |80 |45 | 49 | 49

20 |34 |84 |8 |76 | 72 |80 | 76 |80 | 53|72 |72 | 72|67 |84 | 76|81 | 84|59 | 63|55

4 |6 12 | 17 |19 |22 | 26 | 30 | 34 | 40 | 44 | 48 | 52 |57 |61 |65 |69 | 71 | 75|79 | 83

6 |22 221221224 |4 |4 |4 |6 1717 |12 | 6 12 |17 |12 |19 | 6 19 | 19

5 12 | 26 | 44 | 52 | 48 | 40 | 44 | 48 | 52 | 44 | 30 | 26 | 30 | 61 | 34 | 34 | 26 | 26 | 71 | 34 | 30

17 |30 | 65|61 | 69 | 57 |61 |65 |69 | 48 | 69 | 57 | 57 | 65 | 48 | 40 | 40 | 52 | 79 | 44 | 40

19 |34 |83 |79 |75 |71 |75 |79 |8 |52 |71 |8 | 75|69 |71 |75|7% 65|83 |57 |6l

1 2 3 14 |5 22 123 |24 |25 |38 |39 | 40 | 41 | 54 |55 |5 |57 |70 |71 |72 73

22 122 122 122 |1 2 12 2 1 5 3 14 |5 1 5 3 1 3 14 |4

38 |30 |40 | 41 |23 |39 | 40 | 41 |39 |24 |25 |23 |23 |54 |25 |23 |71 |24 |25 24

0073|7172 25|71 |72 |73 141 | O |70 |70 | T3 57 |71 |72 | 73|54 54|55

7 11 |15 |19 | 22 | 27 | 32 | 37 |38 |43 | 48 | 53 | 54 | 59 | 64 | 69 | 70 | 75 | 80 | 85

2
3
4 |54 |56 | 57 |55 |24 |55 |56 | 57 |40 | 57 | 55 |56 | 40 | 56 | 38 |38 | 72 | 41 | 39 | 38
5
2
7

22 222212212 2 2 2 7 15111 19|15 |7 15|11 |7 11 119 |19

7 11 |27 |43 |53 | 48 |38 | 43 | 48 | 53 | 43 |32 | 37 | 27 | 27 | 54 |37 | 27 | 75|32 | 37 | 32

15132 |64 |59 |69 |54 |59 | 64|69 |48 |69 |59 |64 |48 |64 | 38|38 |80 53|43 38

19 |37 |85 |80 | 75|70 |75 |80 |8 |53 |70 | 70|70 |8 |69 | 75|48 | 85|54 |54 59

2 9 13 | 17 |21 |22 |29 | 31 | 36 |38 |45 | 47 |52 | 54 |61 |63 |68 | 70 | 77 | 79 | 84

9 |22 |22 |22 |22]|2 |2 |2 |2 |21]|¢9 13121 |13 ]9 17131719 |21 |17

8 13129 |45 |52 |47 |38 |45 | 47 |52 |31 |38 |36 |29 |31 |54 |36 |29 |31 |70 |36 |29

17 | 31 63 |61 | 68 | 54 | 61 | 63 | 68 | 61 | 47 |61 | 63 | 52 | 63 | 38 |38 | 45 | 79 | 45 | 47

21 |36 |84 |79 | 7770 7T |79 | B4 | B4 |52 | TO | TO | TT | 68 | 77T | 79 | 68 | 84 | 54 | 54

2 | 8 12 | 16 | 20 |22 | 28 |33 |35 |38 | 44 | 49 |51 | 54 |60 | 65|67 | 70| 76 | 81 | 83

8 |22 |22 22,222 |2 |2 |2 |8 16 | 16 [ 12 | 8 12 |16 |12 |20 | 8 |20 | 20

9 12 128 | 44 |51 | 49 |38 | 44 | 49 | 51 | 44 |33 | 28 | 33 |60 |35 |35 |28 | 28| 70 |35 |33

16 [ 33 |65 |60 | 67 | 54|60 | 65|67 |49 |67 | 54 |54 |65 |49 |38 |38 |51 |8 |44 |38

20 135 |83 |81 |76 |70 |76 |8 |83 |51 |70 |8 |76 |67 |T0|76|8|65|8 5460

1 10 |11 |12 [ 13 |22 |23 |24 |25 | 42 | 43 | 44 | 45 | 62 | 63 | 64 | 65 | 82 | 83 | 84 | 85

10 22 122122 |22 |1 10 |10 | 10 |1 12 11 |12 |13 | 1 1313 |1 11 |11 | 12

10 011 | 42 |43 | 44 | 45 |23 | 43 | 44 | 45| 43 | 25 |25 |23 |23 |62 | 25|24 |83 |24 |23 |24

12 |62 |64 |65 |63 |24 |63 | 6465|4462 |63 |64 |44 |64 |42 |43 |84 )45 |42 | 42

13 18 |85 |83 | 84|25 |83 |84 | 85|45 |84 |82 |8 |8 |65 |8 |8 |8 |62 |65 63

3 7 10 | 17 | 20 | 22 | 27 | 32 | 37 | 39 | 42 | 49 | 52 | 56 | 6]l | 62 | 67 | 73 | 76 | 79 | 82

7022 22222213 3 10 | 10 | 10 | 7 17 2020|207 17 | 7 17 | 3 3

11 110 | 27 | 42 |52 | 49 |39 | 42 |52 | 49 | 27 |39 |27 | 27 |37 |32 |56 | 32|76 |37 |32 |37

17 |32 |62 |61 | 67 |56 |61l |56 |61 | 67 |49 | 56 |62 |42 |39 | 6] | 42|79 |39 | 49 | 52

20 |37 |82 |79 | Te |73 |76 | T | 73|79 |52 |82 | 73|79 82 |67 |73 |82 |62 62|67

12 | 5 9 10 [ 16 | 19 | 22 | 29 | 31 | 36 | 41 | 42 | 48 | 51 | 55 |60 | 62 | 69 | 72 | 75 | 81 | 82

9 22 12212212215 10 |10 |10 | 16|16 | 16 | 9 9 5 5 5 16 | 9 19 | 19

10 [ 29 |42 |51 |48 |41 | 41 | 51 | 48 |36 |31 | 29 | 41 | 60 | 29 | 31 |36 |29 |72 | 36 | 31

16 | 31 62 | 60 | 69 | 55 | 69 | 55 |60 | 62 |69 | 55 |42 |62 | 42 |48 |51 |51 |81 | 42 | 41
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A (k,£) Span 1n Three Dimensional Projective Space PG(3,p) Over Galois Field
where p=4 ... Fatema I'. Kareem , Sawsan J. Kadhum

19 736 32 181 5 2 18I 5 2 ) TT82 T4 OY IR AR EEE R

4 |8 10 | 15 | 21 | 22 | 28 | 33 | 35| 40 | 42 | 47 | 53 | 57 | 59 | 62 | 68 | 71 | 77 | 80 | 82

8 22 12212222 |4 10 |10 | 10 | 15|15 | 15 | 8 21 121 |21 |8 8 4 4 4

13 110 | 28 | 42 |53 | 47 | 40 | 40 | 53 | 47 | 35|33 | 28 | 40 |35 |33 |28 |57 | 77|28 |33 |35

1533 |62 |59 |68 |57 |68 | 57| 59|62 |68 | 57 |42 |42 | 40 | 53 | 59 | 80 | 42 | 47 | 53

21 |35 |82 |80 | 77|71 |80 | 77|71 | 77|71 | 82 | 47 | 80 | 82 | 71 | 62 | 82|59 | 62 | 68

1 18 |19 120 |21 |22 |23 |24 |25 |46 | 47 |48 | 49 |66 | 67 |68 |69 | 74|75 |76 | 77

18 |22 |22 122 |22 |1 18 |18 | 18 | 1 20 1021 21 |20 |1 19 121 |1 20 119 | 19

140119 | 46 | 48 | 49 | 47 | 23 | 47 | 48 | 49 | 47 | 24 |25 |24 | 23 | 66 |23 |23 | 75|25 |25 |24

20|66 |69 |67 |68 |24 |67 |68 | 69 | 4B | 69 |67 |00 | 48 | 68 | 49 | 46 | T6 | 46 | 47 | 46

20074 |75 | Te | TT 25 TS | To | TT | A9 | T4 | TA TS | TT 69 | T4 | 76 | 77T | 68 | 66 | 67

4 |7 13 16 |18 |22 | 27 |32 |37 | 40 | 45 | 46 | 51 | 57 | 60 | 63 |66 | 71 | 74 | 81 | 84

7122 |22 122,224 |18 |18 |18 |7 16 |16 |13 |7 |13 |16 |13 |7 |4 |4 |4

15113 |27 | 45|51 |46 | 40 | 51 | 40 | 45| 45 |32 |27 | 32|60 |37 |37 |27 | 74|27 |32 37

16 |32 |63 |60 |66 |57 |63 |60 | 57 |46 |66 | 57 |57 |63 | 40 | 40 | 40 | 81 | 45 | 46 | 51

18 |37 |84 |81 | 74|71 |71 |84 |8 |51 |71 |8 |74 |66 |71 |74]|8 | 84|60 |63 ] 66

3 9 12 |15 |18 | 22 | 29 | 31 | 36 |39 | 44 | 46 | 53 | 56 | 59 | 65 | 66 | 73 | 74 | 80 | 83

9 22 1222212213 18 |18 | 18 | 15|15 |15 |9 12 |12 | 9 12 | 9 3 3 3

16 112 |29 | 44 | 53 | 46 |39 | 53 |39 | 44 |36 |31 |29 |39 |31 |36 |56 |29 | 74|29 |31 |36

15 | 31 65 |59 |66 | 56 | 65 | 59 |56 | 65|66 |56 | 44 |53 | 46 |59 |39 |80 |44 | 46 | 53

18 |36 |83 |8 | 74|73 |73 |83 |8 | 74|73 |83 |46 |74 |73 66|80 |83]|5 |65] 060

5 8 11 | 17 | 18 | 22 | 28 | 33 |35 |41 | 43 | 46 | 52 | 55 |6l |64 | 66 | 72 | 74 | 79 | 85

8 22 12212212215 11 |11 |11 | 18| 18 | 8 18 | 8 5 17 | 5 17 | 8 5 17

17111 |28 |43 |52 |46 | 41 |41 |52 | 46|33 |35 |41 |28 |61 |28 | 35|35 |33 |72 |33 |28

17 |33 |64 |61 | 66 | 55|66 |55 |61 |61 |55 |43 |64 |64 |43 |41 |52 |43 |79 | 46 | 46

18 |35 |85 |79 |74 | 72|79 | 74|72 |8 |79 |52 |72 66|74 |74|8 |66 |8 |64 55

1 14 |15 16 |17 |22 |23 | 24 |25 |50 | 51 | 52 |53 |58 |59 |60 |61 |78 |79 | BO | 81

14122 12212222 |1 14 114 14 |1 17 11516 | 1 le [ 1715 |1 15 |16 | 17

18 115 |50 |53 |51 |52 23|51 |52 53|51 |25|23 |24 |59 |25(23|24|79]|25/|23]24

16 | 58 |59 |60 |61 |24 |59 | 60 | 61 | 52 | 58 | 58 | 58 | 60 | 52 | 53 | 51 | BO | 50 | 50 | 50

17|78 |80 |8 | 79|25 |79 |8 |8 |53 |8 |8l |79 |6l |78 |78|78|8l|60]|6l|59

5 |7 12 |14 |21 |22 |27 |32 |37 | 41 | 44 | 47 | 50 | 55 | 58 | 65 | 68 | 72 | 77 | 78 | 83

7122 | 22122225 14 1411421 |21 |5 |7 |12 |7 [21]5 12 | 5 12 | 7

19 0112 |27 | 44 | 50 | 47 | 41 | 47 | 44 | 41 | 32 | 37 | 32 | 41 | 32 | 55 |27 |37 |37 |27 |27 | 72

14 |32 | 65| 58 | 68 | 55 |55 | 68 | 65|58 |55 |65 |44 |50 |65 |50 |50 474441 |77

21 |37 |83 |78 | 77|72 |83 | 72| 77|83 |78 | T8 | 47 |77 | 68 |72 |83 | 58 | 58 | 68 | T8

4 19 11 |14 120 |22 |29 |31 |36 |40 | 43 | 49 | 50 | 57 | 58 |64 | 67 | 71 | 76 | 78 | 85

9 |22 |22 22,2214 (14|14 14120(20)1019 |9 |4 (4 |4 [2]11 119

20 011 |29 |43 |50 | 49 | 40 | 49 | 43 | 40 | 31 |36 |36 | 40 | 58 | 29 | 31 | 36|29 |31 |29 | 71

14 | 31 64 | 58 | 67 | 57 | 57 | 67 | 64 | 58 | 57 | 58 | 43 | 64 | 43 | 49 | 50 | 50 | 50 | 40 | T6

20 136 |8 |7 |76 |71 |8 |71 |76 |8 | T8 | TL |49 |67 | To | T8 | 85| 64 | 57 | 67 | T8

3 8 13 |14 |19 | 22 | 28 |33 | 35|39 |45 | 48 | 50 | 56 | 58 | 63 | 69 | 73 | 75 | 78 | 84

8 |22 |22 |22 |22|3 |3 |3 13|14 |14 | 8 1314 |19 | 8 13119 |18 |19 | 3

21 113 |28 | 45|50 |48 |39 | 45 | 48 | 48 | 28 |33 |39 |33 |28 |33 |56 |28 |28 |73 |35 33

14 |33 |63 | 58 | 69 | 56 | 58 | 63 | 58 | 35 | 69 | 45 | 56 | 48 | 39 | 58 | 39 | 50 | 78 | 45 | 50

19 |35 |84 |78 |75 |73 |75 |78 | 73|63 |73 |50 |75 |84 |84 |69|78|63]|84 )56 |69

7 |8 |9 10111 |12 |13 | 1415 |16 |17 |18 |19 | 20 | 21

2 12 12 1 5 13 14 |1 4 |5 |3 1 3 14 |5

22

6
1
10 (11 12137 |11 |12 13|11 |8 |9 |7 |15 |8 o 17 1918 |9 |7
8
9

18 |21 |19 |20 19 120 121 |13 |18 |18 |18 | 17 |21 |19 |20 |21 |14 |14 | 14

6 10 | 14 | 18 | 23 | 27 | 31 | 35| 39 | 43 | 47 | 51 | 55 | 59 | 63 | 67 | 71 | 75 | 79 | 83

2
3
4 |14 |16 |17 | 15 15 )16 17|12 |17 | 1516 |16 |10 | 10 |10 | 20 | 13 | 11 | 12
5
2
6

23 |23 123123 |12 10 |10 | 10| 14| 14 | 6 18 |18 | 18 | 6 2 6 2 2 14

230110 |27 |43 |51 |47 |39 |39 |51 | 47 |35 |31 | 39|27 |35 |31 | 55|35 |75|27 |31 |27

14 |31 | 63 |59 | 67 | 55 |67 |55 |59 |63 |67 |43 |63 |43 |39 |50 |51 |79 )43 |47 |55

18 135 |83 |79 |75 |7 |79 |75 71|75 |71 |51 71|79 8 |67 |8 [8]|5 |63 |47

24112 6 10 | 14 | 18 | 25 | 29 | 33 | 37 | 41 | 45 | 49 | 53 | 57 |61 | 65| 69 | 73 | 77 | 81 | 85

6 25 |25 12512512 10 | 10 | 10 | 18 | 18 | 6 18 | 14 | 2 6 2 14 |14 | 2 6

10 |29 |45 |53 |49 |41 | 41 | 53 | 49 |33 |37 |41 |29 |29 |29 | 57 |37 (333733 |73
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A (k,£) Span 1n Three Dimensional Projective Space PG(3,p) Over Galois Field
where p=4 ... Fatema I'. Kareem , Sawsan J. Kadhum

14 1733 o> Jol To9 5 09 15 ol Tel 15 ST TATH Tl 3T T4 749

18 |37 |8 |8 | 77| 73|81 |77 |73 |8 |8l |53 |73 |85 |77 |69 |85 |69 ]65]65]8l

2 6 10 [ 14 | 18 | 24 | 28 | 32 | 36 | 40 | 44 | 48 | 52 | 56 | 60 | 64 | 68 | 72 | 76 | 80 | 84

6 24 124 124 124 1 2 14 114 | 18 | 18 | 2 6 10 | 6 10 | 18 | 10 | 6 14 | 2 2

25 010 |28 | 44 | 52 | 4B | 40 | 48 | 44 | 44 |32 | 28 | 40 | 32 |60 | 36 | 28 | 28| 76 | 36 | 32 | 36

14 |32 |64 | 60 | 68 | 56 | 56 | 68 | 56 | 60 | 60 | 44 | 56 | 64 | 48 | 52 | 40 | 80 | 40 | 48 | 52

18 |36 |84 |80 | 76 | 72 |84 | 72 | B0 |84 |76 |52 |76 |68 |72 |72 |80 |84 |64 64 68

1 2 3 |4 |5 [ 20272829042 |43 4445 |58 |59 |60 |6l | 74|75 76|77

26 |26 26|26 |1 2 12 12 1 5 13 14 |1 4 |5 |3 1 3 14 |5

26 42 143 |44 | A5 |27 | 43 | 44 | 45| 43 | 28 | 29 | 27 | 59 | 28 |29 | 27 | 75| 28 | 29 | 27

T4 T IS 76 |29 |5 | T | 7T | A5 | A | TA | T4 el | TT | 75| 76 | 77 | 58 | 58 | 538

7 11 |15 19 |23 | 26 |33 |36 |39 |42 |49 |52 |5 |58 |65 |68 |71 |74 |8l |84

2
3
4 |58 |60 |61 |59 |28 59 |60 |61 |44 |61 |59 |60 |60 |42 |42 |42 | 76|45 |43 | M4
5
2
=

23 123123123 |12 1511511511 |19 |11 | 7 11 (19|17 |2 19 | 2 2 7

27111 |26 |42 |52 |49 |39 |49 | 42 | 39|26 |36 |36 |39 33|33 |55|36|26]|26 |33 |71

1533 | 65|58 | 68 | 55|55 |68 | 65|68 | 55 |58 |42 |52 |39 |58 |52 |52 (4249 |74

19 |36 | 848 | 74|71 |8 |71 | 748 |81 |71 |49 74|84 |68 |84 |65]|58]65]8l

2 9 13 | 17 | 21 | 25 | 26 | 32 | 35|41 | 42 | 48 | 51 | 57 | 58 | 64 | 67 | 73 | 74 | 80 | 83

9 25 |25 12512512 2 2 13 | 9 21 |17 | 2 13 |21 219 17 |17 | 13 | 9

28 013 |26 |42 |51 |48 | 41 | 42 | 48 | 48 | 42 |35 |26 | 35|32 |32 |26 |57|32|35|2 |73

17 |32 |64 | 58 | 67 | 57 | 58 | 64 | 58 | 48 | 57 | 57 | 67 | 51 | 41 | 51 | 58 [ 42 | 41 | 41 | 74

21 |35 |83 |80 | 74|73 |74 |80 | 73|51 |8 |8 |8 |74 |83 |73|64|67 646780

2 8 12 | 16 | 20 | 24 | 26 | 31 | 37 | 40 | 42 | 47 | 53 | 56 | 58 | 63 | 69 | 72 | 74 | 79 | 85

8 24 124 124 124 1 2 20 | 2 2 8 20 | 16 | 12 | 8 2016 |16 | 12 | 2 12 | 8

29 012 | 26 | 42 |53 | 47 | 40 | 53 | 47 | 53 |42 |37 |26 |31 |58 |31 |37 (31|37 |26|2 |72

16 | 31 63 | 58 | 69 | 56 | 63 | 63 | 69 | 47 | 56 | 56 | 56 | 63 | 40 | 40 | 42 | 47 | 42 | 40 | 74

20137 |8 |79 7472 72 |79 |85 |53 |79 |85 | T4 |69 |85 | 74| 72| 58|58 |69 |79

2 3 |4 |5 |34 35|36 |37 50|51 | 52|53 66|67 |68 |69 |8 |8 |8 |85

34 3413434 |1 2 12 12 |3 1 5 |3 1 3 5 |5 | 4 1 4 14

30 50 |51 | 52 |53 |35 |51 |52 |53 |35 |50 |35 |36 |67 |37 3736|358 |37 36

82 |85 |83 |84 |37 |83 |84 |8 | 81|53 |85 |83 |69 |8 |83 |8 |68]|8 |66 |67

8 12 | 16 | 20 |23 | 29 |32 | 34|39 |45 | 48 | 50 | 55 |6l |64 |66 | 71|77 | 80 | 82

1
2
3
4 |66 |68 |69 |67 |36 |67 |68 |69 |69 |52 66|60 |68 |52 50|51 53|84 |51 |50
5
2
8

23 |23 123|232 |2 |2 |2 |8 16 | 16 [ 12 | 8 12 |20 | 12 | 8 16 | 20 | 20

30112 |29 |45 |50 | 48 |39 |45 | 48 | 50 | 45(32 |29 32|61 |34 |290]|29]|77|34|34|32

16 |32 |64 |61 |66 |55 |61 |64 |66 |48 |66 | 55|55 |64 |48 | 50|39 |80 |39 |45 | 39

20 034 82 |80 | 77|71 | 77T |80 |82 |50 |71 |8 | 77T 66| 71|71 |8 |8 |64 5 |6l

2 |7 11151925 |28 |31 |34 |41 |44 |47 |50 | 57 |60 |63 |66 | 73|76 |79 | 82

T 125 25252512 2 2 2 7 15 15|11 | 7 11 19|11 |7 15119 | 19

32011 |28 |44 |50 | 47 | 41 | 44 | 47 | 50| 44 |31 |28 |31 |60 |34 |28 | 28| 76 | 34 | 34 | 31

15 | 31 63 | 60 | 66 | 57 | 60 | 63 | 66 | 47 | 66 | 57 | 57 | 63 | 47 | 50 | 41 | 79 | 41 | 44 | 41

19 134 |82 |79 |76 |73 |76 |79 |8 |50 |73 |8 |76 |66|73|73|79]|8|63]|57]60

2 9 13 | 17 | 21 | 24 | 27 | 33 | 34|40 | 43 | 49 | 50 | 56 | 59 | 65 | 66 | 72 | 75 | 81 | 82

9 24 124 124 124 1 2 2 2 2 9 17 117 | 13 | 9 13 1171132119 21 | 21

33013127 |43 (50 (49 |40 |43 |49 | 50|43 |33 |27 |33 |59 34|34 (2727723433

17 |33 |65 |59 |66 | 56 | 59 | 65|66 |49 |66 | 56 | 56 | 65 | 49 | 40 | 40 | 50 | 81 | 43 | 40

21 |34 |82 |81 |75 |72 75|81 |8 |50 |72 |8 75|66 |72 |75|8|65]|82)5 |59

1 2 3 |4 |5 |30 31 | 3233|4647 |48 |49 |62 |63 |64 |65|78 |79 |80 |8l

30 30 130301 2 12 12 1 4 |3 |3 1 4 |4 |5 1 5 |3 |5

34 4o | 47 |48 | 49 | 31 | 47 | 48 | 49 | 47 |33 |33 |32 | 63 |32 |31 32|79 |33 31|31

78 |81 |79 |8 | 33|79 |80 |8 |49 |8 | 78| 79|65 |8 |78 |7T8|8l |64)65]62

9 13 117 |21 |23 |28 |30 |37 |39 | 44 | 46 |53 |55 |60 |62 |69 |71 | 76|78 | 85

2
3
4 |62 |64 |65 |63 |32 |63 |64 |65|48 |62 |63 |62 6446|4947 |8 |46 |46 | 48
5
2
9

23 123 123 |23 |2 |2 |2 |2 1319 131139 |21 |21 )17 |¢9 17 121 | 17

35113 |28 |44 |53 | 46 |39 |44 | 46 | 53 | 28|39 |37 |30 |60 |30 |28 |30|76|37 |37 |28

17 130 |62 | 60 | 69 | 55 |60 |62 | 69 |69 |46 | 60 | 55 |62 |39 |53 |44 | 7839 | 44 | 46

21 |37 |8 |78 |76 |71 |76 |78 |8 | 7B |53 |71 |76 |69 |8 |71 |71 |8 |62 |55 |55

36 |2 8 12 | 16 | 20 | 25 | 27 | 30 | 36 | 41 | 43 | 46 | 52 | 57 | 59 | 62 |68 | 73 | 75 | 78 | 84

3 25 12512512512 2 2 2 8 Ie | 16 | 12 | 8 12 2012 | 8 16 | 20 | 20

667 Osilail sl ¢ 19 alaall ¢ dpesbaad) dg il 4408 A




A (k,£) Span 1n Three Dimensional Projective Space PG(3,p) Over Galois Field
where p=4 ... Fatema I'. Kareem , Sawsan J. Kadhum

12777 PBI3ETATAHATATAINT4HBT3I0T]2 307373012 Z 5136736730

16 |30 | 62 | 59 | 68 | 57 | 59 | 62 | 68 | 46 | 68 | 57 | 57 | 62 | 40 | 52 | 41 | 78 | 41 | 43 | 41

20 |36 |84 | 78|75 |73 |75 | 78| 84|52 |73 |84 |75 |68 |73 |73|78 |84 |62|57 )59

2 7 11 |15 |19 | 24 | 29 | 30 | 35|40 | 45 | 46 | 51 | 56 | 61 | 62 | 67 | 72 | 77 | 78 | 83

7024 2424242 2 2 2 7 1511519 | 7 19 {1511 |11 |11 |19 | 7

37011 |29 | 4551 |46 | 40 | 45 | 46 | 51 | 45 |30 |29 |29 |61 |30 |35(290(35|30 |35 |72

1530 |62 |61 |67 |56 |61 |62 |67 |46 |67 | 56 |62 |62 | 40 | 40 | 40 | 46 | 51 | 45 | 77

19 |35 |83 |78 |77 |72 |77 |78 |83 |51 |72 |83 |72 |67 |8 |77|78|61 |5 |5 |78

1 6 7 |8 9 38 139 |40 | 41 |42 |43 |44 45 |46 | 47 | 48 | 49 | 50 | 51 | 52 | 53

38 |38 38|38 |1 6 |6 |6 1 8 |7 17 |1 8 8 |9 1 o |7 |9

38 42 143 144 145 139 |43 | A4 | 45 | 43 141 | A1 | 40 | 47 | 40 | 39 | 40 | 51 | 41 | 39 | 39

50 |53 |51 |52 41 |51 |52 |53 |45 |52 |50 |51 |49 |53 |50 |50 |53 |48 42 | 46

6 11 |16 | 21 |23 | 27 |31 |35 |38 |42 |46 | 50 | 57 |61l | 65|69 | 72 |76 | 80 | 84

6
7
8 46 | A8 | A9 | AT | A0 | AT | A8 | 49 | 44 | 46 | AT | 46 | 4B | 42 | A5 | 43 | 52 | 42 | 49 | 44
9
3
0

23 |23 123|233 |3 |3 |3 |6 le |16 |11 |6 11 [1e |11 |21 |6 |21 |21

39 111 |27 |42 |50 | 46 |38 | 42 | 46 | 50| 42|31 |27 |31 |61 |35 |35|27|27|72|35]3l

16 |31 |65 |61 |69 | 57 |6l | 65|69 |46 |69 | 57 | 57 | 65| 46 |38 |38 | 50 | 80 | 42 | 38

21 |35 |84 |80 |76 |72 |76 |80 |84 |50 |72 84|76 |69 |72 |76|8 65|84 |57 |6l

5 |6 13 115 20 |25 |29 |33 |37 |38 |42 |46 |50 |5 [60 |64 |68 |71 | 75|79 |83

6 25 |25 1251255 5 5 5 6 1511513 |6 13 12013 |6 15120 | 20

40 1 13 |29 |42 |50 | 46 |38 | 42 | 46 | 50 | 42 |33 |29 |33 |60 |37 |29|29|75|37 37|33

15133 |64 |60 | 68 | 56 | 60 |64 | 68 | 46 | 68 | 56 | 56 | 64 | 46 | 50 | 38 | 79 | 38 | 42 | 38

20 |37 |83 |79 | 75|71 |75 |79 |83 |50 |71 |83 |75 68 71|71 |79 |8l |64 56 |60

4 |6 12 | 17 |19 | 24 | 28 | 32 | 36 | 38 | 42 | 46 | 50 | 55 | 59 | 63 | 67 | 73 | 77 | 81 | 85

6 24 124124 12414 14 |4 |4 |6 17 117 | 12 | 6 12 |17 |12 |19 | 6 19 | 19

A1 112 |28 | 42 |50 |46 | 38 | 42 | 46 | 50 | 42 |32 | 28 |32 |59 |36 |36 |28 |28 |73 |36 |32

17 | 32 |63 |59 |67 | 55|59 |63 |67 |46 |67 | 55|55 |63 |46 |38 |38 |50 |8 |42 |38

19 |36 |8 |81 |77 |73 |77 |81 |8 |50 |73 |8 |77 |67 |73 |77 |8l |63|8 |55 |59

1 10 |11 |12 [ 13 | 26 |27 |28 |29 |38 |39 | 40 | 41 |66 | 67 | 68 | 69 | 78 | 79 | B0 | 81

10 |26 |26 |26 |26 |1 10 |10 | 10 |1 12 |11 |11 |1 12 [ 12 |11 |13 ]13 |1 13

42 111 |38 |39 | 40 | 41 | 27 |39 | 40 | 41 | 39|29 |29 |28 |67 |28 |27 |27 |28 |29 |78 |27

12 |66 | 68 | 69 | 67 | 28 | 67 | 68 | 69 | 40 | 66 | 67 | 66 | 68 | 38 | 41 | 38 | 39 | 38 | 79 | 40

13|78 |8 |79 80 |29 |79 | 80 |8l |41 |8 | 78|79 |69 |81 |78 |80 |69| 68 |8l | 66

3 |7 10 | 17 |20 |23 | 26 |33 |36 |38 |43 | 48 |53 |57 |60 |63 |66 | 72|77 |78 | 83

7023 |23 /23233 |3 |3 |3 |7 17 17 10 |7 |10 [ 1710 |20 |7 |20 |20

43 110 |26 |43 |53 | 48 |38 |43 | 48 | 57 |43 |33 |26 |33 |60 |36 |36 |26|26| 72|36 |33

17 |33 |63 |60 | 66 | 57 | 60 | 63 | 66 | 48 | 66 | 57 | 57 | 63 | 48 | 38 | 38 | 53 | 78 | 43 | 38

20 |36 |83 |7 | 77|72 |77 | 78|83 |53 |72 |83 |77 |66 | 72|77 |78 |63 |83 5760

5 9 10 [ 16 | 19 | 25 | 26 | 32 |35 |38 | 45 | 47 | 52 | 56 | 59 | 65| 66 | 71 | 76 | 78 | 85

9 25 251251255 5 5 5 9 16 | 16 | 10 | 9 10 |16 |10 | 19| 9 19 | 19

A4 010 |26 | 45 |52 | 47 |38 |45 | 47 |52 |45 |32 |26 |32 |59 35352 (2671|3532

16 |32 | 65 |59 | 66 | 56 | 59 |65 |66 |47 |66 | 56 | 56 | 65 | 47 |38 |38 | 52| 78 | 45 | 38

19 135 |8 |78 |76 |71 |76 |78 8 |52 |71 |8 |76 |66 |71 |76 |78 |65]|85 |5 |59

4 |8 10 | 15 |21 | 24 | 26 | 31 | 37 |38 | 44 | 49 | 51 | 55 |61 |64 | 66 | 73 | 75| 78 | 84

8 24 12412412414 14 |4 |4 |8 15115 ]10 | 8 10 | 15|10 ]21 |8 21 | 21

45 110 | 26 | 44 |51 | 49 | 38 | 44 | 49 | 51 | 44 |31 |26 |31 |61 |37 |37 |26 26|73 |37 |31

15 | 31 64 |61 |66 | 55 |61 | 64 | 66 | 49 | 66 | 55 | 55 |64 | 49 | 38 | 38 | 51 | 78 | 44 | 38

21 |37 |84 |78 |75 |73 |75 |78 | 84|51 |73 |84 |75 66| 73|75 |78 64|84 55 |6l

1 14 |15 16 | 17 |34 |35 |36 |37 |38 |39 | 40 | 41 |62 |63 |64 | 65| 74|75 |76 |77

14 134 3434 |34 |1 14 114 14 |1 1511516 |1 le [ 1516 |17 |1 17 | 17

46 | 15 |38 |41 |39 | 40 | 35|39 | 40 | 41 |39 |36 |35 36|63 |37 |37 |35|35|74 |37 |36

lo |62 |63 |64 |65 |36 |63 |64 |65|40 |65 |62 |62 |64 |40 |38 |38 |41 | 76|39 38

1774 |76 | 77|75 |37 |75 |76 | 77T | AL |74 | TT 75165 | TA | 75| 76| 64| 77| 62 | 63

3 |8 13 114 119 |23 |29 |32 |34 |38 |44 |49 |51 |57 [ 59 |62 |68 | 72|74 |79 | 85

8 |23 |23 |23 /23]|3 |3 |3 |3 |8 14 |14 | 13 | 8 13 14113198 19 | 19

A7 113 (29 |44 |51 | 49 |38 | 44 | 49 | 51 | 44 |32 |29 |32 |59 |34 |34 |29|29| 72|34 |32

14 132 |62 |59 | 68 | 57 | 59 | 62 | 68 | 49 | 68 | 57 | 57 | 62 | 49 |38 |38 | 51 | 79 | 44 | 38

19 134 |8 |79 |74 |72 |74 |79 8 |51 |72 |8 | 74|68 |72 |74]|79]62|85 |57 59

48 15 7 12 |14 |21 |25 |28 |31 |34 |38 |43 | 48 |53 |5 |6l |62 67 |71 |74 |8l | 84
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A (k,£) Span 1n Three Dimensional Projective Space PG(3,p) Over Galois Field
where p=4 ... Fatema I'. Kareem , Sawsan J. Kadhum

25 2TDHDTITS 5 5 ) IENRERRY 12721 712 4 72T 7721

12 |28 | 43 |53 | 48 |38 | 43 | 48 | 53 | 43 |31 | 28 |31 |61 |34 | 28 | 28 | 74 | 34 | 34 | 31

14 131 |62 |61 |67 |56 |6l |62 | 67 |48 |67 | 56 | 56 |62 | 48 | 53 |38 | 8l |38 | 43 | 38

21 |34 |84 |8 | 74|71 | 748 |84 |53 |71 |8 |74 |67 |71 |71 |8 |84]62]5 |6l

4 19 11 | 14 | 20 | 24 | 27 | 33 | 34 |38 | 45 | 47 | 52 | 55 | 60 | 62 | 69 | 73 | 74 | B0 | 83

9 24 12412412414 14 |4 |4 |9 14 114 |11 | 9 11 | 14|11 |2 |9 20 | 20

A9 011 | 27 | 45 |52 | 47 |38 | 45 | 47 |52 |45 |33 |27 |33 |60 |34 |34 (27|27 |73|34]33

14 33 |62 |60 | 69 | 55|60 | 62 |69 |47 |69 | 55 |55 |62 | 47 |38 |38 |52 |80 | 45 | 38

20 |34 |83 |80 | 74|73 |74 |80 | 83|52 |73 83|74 6973|7480 |62 |8 |5 |60

1 18 19 | 20 | 21 | 30 | 31 | 32 |33 |38 |39 |40 | 41 | 58 | 59 | 60 | 61 | 82 | 83 | B4 | 85

18 | 30 | 30 | 30 | 30 | 1 18 118 |18 |1 19 121 |19 |1 19 12021 20|21 1 20

50 119 |38 |40 | 41 |39 |31 | 39|40 |41 |39 |33 33|31 |59 323331 |32|32)8]31

20 |58 |61 |59 |60 | 32 |59 |60 |61 |40 |58 | 59 |60 | 60 | 38 | 38 | 38 | 39 | 41 | 83 | 40

21 |82 |83 |84 85|33 83 |84 |8 |41 |84 |8 |8 |6l |8 |83 |84 |61 |5 |8 |38

3 19 12 |15 | 18 | 23 | 28 | 30 | 37 | 38 | 45 | 47 |52 | 57 | 58 |64 |67 | 72 | 75 | 81 | 82

9 |23 | 23|23 |23 |3 121121219 |3 |3 |3 |9 18 |18 | 15| 9 15 | 18 | 15

51112 |28 |45 |52 |47 |38 |38 |52 |47 | 45|28 |30 |37 |58 |30 |28 |30|75|37 |37 |28

15130 | o4 |58 |67 |57 |67 |57 |58 |47 |58 |64 |67 |64 |38 |52|45 |81 |38 45 |47

18 |37 |82 |81 |75 |72 |8 | 75|72 |52 |75 |81 |8 |67 |8 |72|72]|8|64)|57 57

5 | 8 11 |17 |18 |25 |27 |30 |36 |38 |44 | 49 | 51 | 56 [ 58 |63 |69 | 71 | 77 | 80 | 82

8 |25 | 25|25 |25]5 |5 |5 |5 |8 17 |17 | 18 | 8 11 |17 |11 | 8 11 | 18 | 18

52011 |27 |44 |51 | 49 |38 | 44 | 49 | 51 | 44 |30 |27 |27 | 58|36 |36 |27 | 77|30 |36 |30

17 |30 | 63 | 58 | 69 | 56 | 58 | 63 | 69 | 49 | 69 | 56 | 63 | 63 | 49 |38 | 38 | B0 | 51 | 44 | 38

18 |36 |82 |80 |77 |71 |77 |80 |8 |51 |71 |8 |71 |69 |71 77|80 |8 |5 |5 |58

4 17 13 |16 | 18 | 24 | 29 | 30 | 35 | 38 | 43 | 48 | 53 | 55 | 58 | 65 | 68 | 73 | 76 | 79 | 82

To024 12412412414 14 |4 |4 |7 16 | 16 | 13 | 7 13 |16 |13 |18 |7 18 | 18

53 013|129 |43 |53 |48 |38 |43 | 48 |53 |43 |30 |29 30|58 |35|35(20(29|73]35]30

16 |30 | 65 | 58 | 68 | 55 | 58 | 65| 68 | 48 | 68 | 55 |55 |65 | 48 | 38 |38 |53 | 79 | 43 | 38

18 |35 |82 |79 |76 |73 |76 |79 |82 |53 |73 |8 |7 |68 |73 |76|79|65]|82)55 358

1 6 7 |8 9 0071 |72 | 73 A |75 | Te |77 | 78 |79 | 80 | 81 | 82 |83 | 84 | 85

70 707070 |1 6 |6 |6 1 8 |7 17 |1 8 8 |7 |19 |9 1 9

54 A 0I5 T | TR T I | T | TS |73\ T3 T2\ T T2 T | T | T2 | T3 82 | T

78 |80 |81 |79 | 7279 |80 |8l |76 |78 | 79| T8 |80 | TA |77 |74 T5| 74|83 |76

6 12 |17 19 |23 |27 |31 | 35|41 | 45 |49 |53 |5 |60 |64 |68 | 70| 74| 78 | 82

0
7
8
9 82 85 |83 |84 |73 |83 |84 |8 |77 |8 |82 |83 |81 |8 |8 |8 |8 |8 |8 |78
4
0

23 123 12312314 |4 |4 |4 |6 17 117 [ 12 | 6 12 [ 1712 |19 | 6 19 | 19

55 012 |27 |45 |53 |49 | 41 | 45 | 49 | 53|45 |31 |27 |31 |60 |35 |35|27 |27 |70 3531

17 131 |64 60 | 68 | 56 | 60 | 64 | 68 | 49 | 68 | 56 | 56 | 64 | 49 | 41 | 41 | 53 | 78 | 45 | 4]

19 |35 |82 | 78| 74|70 |74 |78 8 | 53|70 8|74 |68 |70 |74|78 64|85 |60

3 6 11 |16 | 21 | 25 |29 | 33 |37 |40 | 44 | 48 | 52 | 55 | 59 | 63 | 67 | 70 | 74 | 78 | 82

6 25 |25 1251253 3 3 3 6 16 |11 | 21 | 16 | 6 Ie | 11 | 6 11 |21 |21

56 111 |29 |44 |52 |48 | 40 | 44 | 48 [ 52 |44 |33 |37 |29 |29 |55 |37 |29 | 74|33 [37 |3

16 |33 | 63 |59 | 67 | 55 |59 |63 |67 |48 |67 |59 |63 |48 |63 |40 |40 | 78 | 52 | 44 | 40

21 |37 |82 |78 | 74|70 | 74| 78|82 |52 |70 70|70 |8 67|74 78 |8 |55 5

5 6 13 | 15 |20 | 24 | 28 | 32 | 36 | 39 | 43 | 47 | 51 | 57 |61 | 65|69 | 70 | 74 | 78 | 82

6 24 124124124 15 5 5 5 6 1511513 | 6 13 15|13 ]2 |6 20 | 20

ST U113 |28 |43 |51 |47 |39 |43 |47 |51 |43 |32 |28 32|61 |36 |36 |28|28|70] 36|32

1532 | 65|61 |69 |57 |61 | 65|69 |47 |69 | 57 | 57 | 65 | 47 | 39 |39 |51 | 78 | 43 | 39

20 13 |82 |7 |7 |70 | 74| 78|82 |51 |70 |82 | 746970 | 74|78 |65]|8 | 57 |6l

1 18 |19 120 |21 | 26 |27 |28 |29 | 50 |51 | 52 |53 |62 |63 |64 |65 |70 |71 | 72|73

18126 |26 |26 |26 |1 18 |18 | 18 | 1 19 12019 |1 19 [ 20 |20 | 21 |21 |21 |1

58119 |50 |52 53|50 |27 |51 |52 |53 |50 (29|27 27|63 |28 |29|28 29|28 27|70

20 1062 |65 |63 |64 | 28 |63 |64 | 65|52 |62 |62 646450 |50 |51 (52|53 5 |71

20070 |71 72 )73 12971 |72 | 73153 |72 | T30 |65 | T3 | 71| 70|63 |62 65|72

4 |7 13 16 |18 |23 | 26 |33 |36 | 41 | 44 | 47 | 50 | 56 [ 6]l | 62 | 67 | 70 | 75 | 80 | 85

7 123 |23 123,234 |4 |4 |4 |7 l6 |16 |13 |7 |13 |16 |13 |18 |7 18 | 18

5911326 |44 |50 |47 |41 | 44| 47 | 50 | 44|33 |26 33|61 |36 |36|26|26| 70|36 |33

16 |33 |62 |61 |67 |56 |61 |62 |67 |47 |67 |56 |56 |62 |47 | 41 |41 | 50 | 8O | 44 | 41

18 |36 |85 |80 | 75|70 |75 |80 |8 |50 |70 |8 |75 |67 |70 |75|8 |62]|8 |5 |ol
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A (k,£) Span 1n Three Dimensional Projective Space PG(3,p) Over Galois Field
where p=4 ... Fatema I'. Kareem , Sawsan J. Kadhum

3 19 12 [ 15[ 18 |25 |26 |32 [ 35|40 |43 | 49 [ 50 | 55160 | 62 |65 | 70 | 77 | 79 | 84
9 |25 | 2525|253 |3 3 3 19 15 15|12 |9 12 [ 15|12 | 18 | © 18 | 18
60 | 12 |26 | 43 |50 |49 | 40 | 43 | 49 | 50 | 43 |32 |26 |32 |60 |35 |35|26|26| 70|35 32
15132 |62 |60 |69 |55 |60 |62 |69 |49 |69 |55 |55|62 |49 |40 |40 | 50| 79 | 43 | 40
18 |35 |84 |79 |77 |70 |77 |79 | 84|50 |70 | 84| 77|69 |70 |77 |79]62]|84 |55 60
5 | 8 11 |17 |18 |24 | 26 |31 | 37 |39 | 45 | 48 | 50 | 57 | 59 |62 | 68 | 70 | 76 | 81 | 83
8 |24 2424|245 |5 5 5 | 8 17 |17 | 11 | 8 11 [ 17 [ 11 | 18 | 8 18 | 18
61 | 11 |26 |45 |50 | 48 |39 | 45 | 48 | 50 | 45|31 |26 |31 |59 |37 |37 |26| 26|70 |37 |3l
17 |31 |62 |59 | 68 | 57 | 59 | 62 | 68 | 48 | 68 | 57 | 57 | 62 | 48 | 39 | 39 | 50 | 81 | 45 | 39
18 |37 |83 |81 |76 |70 |76 |8 |8 |5 |70 | 83|76 |68 |70 |7 |8 |62]|8 |57 59
1 10 |11 |12 [ 13 | 34 |35 |36 |37 |46 | 47 |48 |49 |58 |59 |60 |61 |70 |71 | 72 | 73
10 |34 |34 34|34 |1 10 |10 | 10 |1 12 |11 |11 |1 12 [ 12 |11 |13 ]13 |1 13
62 | 11 |46 | 47 | 48 | 49 |35 | 47 | 48 | 49 | 47 | 37 |37 |36 | 59 |36 | 35|35|36 |37 |70 |35
12 | 58 |60 |61 |59 |36 |59 |60 |61 |48 |58 |59 |58 |60 |46 | 49 | 46 | 47 | 46 | 71 | 48
13170 |73 |71 |72 |37 |71 |72 73|49 |72 |70 |71 |6l |73 70|72 |6l |60 |73 |58
4 |8 10 |15 |21 |23 |29 |32 |34 |41 |43 | 46 |52 |56 |58 |63 |69 | 70| 76 | 81 | 83
8 |23 |23 23,234 |4 |4 |4 |8 15 15|10 | 8 10 [ 15] 10 | 21 | 8 21 | 21
63 |10 |29 | 43 |52 |46 | 41 | 43 | 46 | 52 |43 |32 |29 |32 |58 |34 |34(20]29|70]34] 32
1532 | 63|58 |69 |5 |58 |63 |69 |46 |69 |56 |5 |63 |46 |41 |41 |52 |81 | 43 | 41
21 |34 |83 |8 |76 |70 |76 |8 |8 |52 |70 |8 |7 |69 |70 |76 |8 |63]|8 |5 |58
3 |7 10 |17 |20 |25 |28 |31 |34 |40 | 45 | 46 |51 |55 [ 58 |65 | 68 | 70 | 75 | 80 | 85
T o125 | 2525|253 |3 3 3 17 17 17 |10 | 7 10 [ 17|10 |20 |7 |20 |20
64 1 10 | 28 | 45 |51 |46 | 40 | 45 | 46 | 51 | 45 |31 |28 |31 | 58 |34 |34 |28 |28 |70 |34 )31
17131 | 65|58 | 68 |55 |58 | 65|68 |46 | 68 | 55|55 |65 |46 | 40 | 40 | 51 | 80 | 45 | 40
20 |34 |85 |8 | 75|70 |75 |8 |8 |51 |70 |8 |75 |68 |70 |75|8 |65|85 |55 | 58
5 19 10 |16 |19 |24 | 27 |33 |34 |39 | 44 | 46 | 53 | 57 | 58 |64 | 67 |70 | 77 | 79 | 84
9 |24 241241245 |5 5 5 |9 16 | 16 [ 10 | 9 10 [ 16 [ 10 | 19 | 9 19 | 19
65 110 |27 |44 |53 | 46 |39 | 44 | 46 | 53 | 44 |33 | 27 |33 | 58|34 |34 |27 |27 |70 |34 |33
16 |33 |64 | 58 | 67 | 57 |58 |64 |67 |46 | 67 | 57 | 57 |64 | 46 |39 |39 | 53|79 | 44 | 39
19 |34 |84 |79 |77 |70 |77 |79 |84 |53 |70 |84 | 77 |67 |70 | 77| 79|64 |84 | 57 | 58
1 14 |15 116 |17 |30 |31 |32 |33 |42 |43 |44 | 45| 66 | 67 |68 | 69 | 70 | 71 | 72 | 73
14130 | 30|30 |30 |1 14114 ]14 |1 1511516 |1 16 1516 |17 |1 17 | 17
00 | 15 |42 |45 |43 | 44 |31 | 43 | 44 [ 45 |43 [ 32 |31 |32 |67 |33 (33|31 |31 |70]33]|32
l6 |66 | 67 | 68 | 69 |32 | 67 |68 | 69 | 44 | 69 | 66 | 66 | 68 | 44 | 42 | 42 | 45| 72 | 43 | 42
17170 |72 73 |71 33|71 |72 7314570 |73 |71 |69 |70 |71 |72|68]|73]66|67
4 19 11 |14 |20 |23 | 28 |30 |37 |41 |42 | 48 |51 | 56 |59 | 65|66 | 70 | 77 | 79
9 |23 |23 |23 23]4 |4 |4 |4 |9 14 1411 |9 11 [ 14 [ 11 | 20 | @ 20 | 20
67 | 11 |28 |42 |51 | 48 | 41 | 42 | 48 | 51 | 42 | 30 | 28 | 30 | 59 | 37 |37 | 28 | 28 | 70 | 37 | 30
14130 | 65|59 |66 |5 |59 65|66 |48 |66 |56 |56 |65 |48 | 41 |41 |51 | 79 | 42 | 41
20 137 | 84| 79|\ 77|70 | 77T | 7O | B4 |51 | F0O | 84| 7T |66 | TO|TT| 70| 65|84 |56 | 59
3 |8 13 114 119 |25 |27 |30 |36 |40 | 42 | 47 | 53 | 55 |6l |64 |66 | 70 | 76 | 81 | 83
8 |25 | 25|25 |25|3 |3 3 3 |8 14 |14 | 13 | 8 13 14113198 19 | 19
68 | 13 |27 | 42 |53 | 47 | 40 | 42 | 47 | 53 | 42 |30 |27 |30 |61 |36 |36 |27 |27 |70 |36 |30
14 130 |64 |61 | 66|55 |61 |64 |66 |47 |66 | 55|55 |64 |47 | 40|40 | 53 | 81 | 42 | 40
19 13 |8 |8 |76 |70 |76 |8 | 8|53 |70 |8 |76 66|70 |76 |8 |6d4]|8 |55 |6l
5 |7 12 114 |21 |24 |29 |30 | 35|39 |42 | 49 |52 |57 |60 |63 |66 | 70| 75|80 | 85
T o124 1241241245 |5 5 5 |7 14 114 12 | 7 12 [ 14 12 |21 |7 |21 | 21
69 | 12 |29 | 42 |52 | 49 |39 | 42 | 49 | 52 | 42 |30 |29 |30 |60 |35 352929 |70 35|30
14 |30 |63 | 60 | 66 | 57 | 60 | 63 |66 | 49 | 66 | 57 | 57 | 63 | 49 | 39 | 39 | 52 | 80 | 42 | 39
21 |35 |85 |80 | 75|70 |75 |80 |85 |52 |70 |8 |75 |66 |70 | 75|80 |63 |8 |57 )60
1 6 7 |8 |9 |54 |55|5 | 57|58 |59 60|61 62|63 |64|65|66]|067 | 68|69
6 |54 | 5454|541 6 6 6 1 8 707 1 8 8 |7 19 |9 1 9
TO 07 |58 | 5960 |61 55|59 |60 |61 |59|57 |57 |35 |63|5 |55|55]|56 |57 66|53
8 |62 |64 |65 |63 |5 |63 |64 65|60 |62 63|62 64|58 |61 |58|5|38]67 |60
9 |66 |69 |67 |68 |57 |67 |68 |69 |61 |68 |66 | 67 | 65|69 |66 |68 65|64 69| 62
7105 |6 131152023 |27 |31 | 35|40 |44 | 48 |52 | 54|58 |62 |66 | 73|77 |81 |85
6 |23 |23 |23 |23 |5 |5 5 5 |6 15 15]13 |6 13 [15]13 206 20 | 20
13127 | 44|52 | 48 | 40 | 44 | 48 | 52 | 44 | 31 | 27 | 31 | 58 | 35 | 35|27 |27 |73 |35 |31
1531 |62 |58 |66 | 51 |58 |62 | 66|48 |66 | 54 | 54 |62 | 48 |40 | 40 | 52 | 81 | 44 | 40
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A (k,£) Span 1n Three Dimensional Projective Space PG(3,p) Over Galois Field
where p=4 ... Fatema I'. Kareem , Sawsan J. Kadhum

20735 35 ] 81 3 ST 18 32 378 00 3 ST TOZ T8 T35 138

4 |6 12 | 17 | 19 | 25 | 29 | 33 | 37 | 39 | 43 | 47 | 51 | 54 | 58 | 62 | 66 | 72 | 76 | 80 | 84

6 25 |25 25123504 |4 |4 |4 |6 17 117 | 12 | 6 12 |17 |12 |19 | 6 19 | 19

T2012 |29 | 43 |51 | 47 |39 | 43 | 47 | 51 |43 |33 |29 |33 |58 |37 |37(290(29|72|37 ]33

17 |33 |62 | 58 | 66 | 54 | 58 | 62 | 66 | 47 | 66 | 54 | 54 | 62 | 47 | 39 | 39 | 51 | 80 | 43 | 39

19 |37 |84 |80 | 76 | 72 |76 |80 |84 |51 |72 |84 |76 |66 | 72|76 |80 |62 |84 )54 58

3 |6 11 |16 |21 |24 | 28 |32 |36 | 41 | 45 |49 |53 |54 [ 58 |62 |66 | 71 | 75 |79 | 83

6 |24 |24 124 /24]3 |3 |3 |3 |6 e |16 |11 | 6 11 [1e |11 |21 |6 |21 |21

T3011 |28 |45 |53 |49 |41 | 45|49 | 53| 45|32 |28 32|58 |36 |36 |28 |28 |71 36|32

16 |32 |62 |58 |66 |54 |58 |62 |66 |49 |66 |54 |54 |62 |49 |41 |41 |53 |79 | 45 | 41

21 |36 |83 |79 75|71 |75 |79 | 83|53 |71 |8 |75 |66 |71 |75|79|62|83 )54 58

1 14 |15 16 |17 | 26 |28 | 29 | 46 | 47 | 47 | 48 | 49 | 54 | 55 | 56 | 57 | 82 | 83 | 84 | 85

14126 |26 |26 |26 |1 14 114 14 |1 1511516 |1 le [ 1516 |17 |1 17 | 17

TAN15 | 46 | 49 | 47 | 48 | 27 | 47 | 48 | 49 | 47 | 28 | 27 | 28 | 55 |29 |29 |27 |27 | 82 | 29 | 28

16 | 54 |55 |56 | 57 |28 |55 | 56 | 57 | 48 | 57 | 54 | 54 | 56 | 48 | 46 | 46 | 49 | 84 | 47 | 46

17 182 | 84 |85 |83 |28 |83 |84 | 85|49 |82 |85 |83 |57 |82 |83 |84 |5 |8 | 5455

5 7 12 | 14 | 21 | 23 | 26 | 33 |36 |40 | 45 | 46 | 51 | 54 | 59 | 64 | 69 | 73 | 76 | 79 | 82

T 023 |23 123235 5 5 5 7 14 114 | 12 | 7 12 | 14|12 |21 |7 21 | 21

T5 012 |26 | 45|51 |46 | 40 | 45 | 46 | 51 | 45|33 |26 |33 |59 |36 |36 |26|26|73 |36 ]33

14 33 |64 |59 169 | 5459 | 64|69 |46 |69 | 54|54 |64 |46 |40 | 40 | 51 | 76 | 45 | 40

21 |36 |82 |79 |76 |73 |76 |79 | 82|51 |73 82 76|69 7376|779 |64|8 |55

4 19 11 |14 | 20 | 25 | 26 | 32 | 35|39 | 44 | 46 | 53 | 54 | 61 | 63 | 68 | 72 | 75 | 81 | 82

9 25 12525123504 |14 |4 |4 |9 14 114 |11 | 9 11 | 14|11 |2 |9 20 | 20

T6 |11 |26 | 44 | 53 | 46 | 39 | 44 | 46 | 53 | 44 |32 |26 |32 |61 |35|35|26|26| 723532

14 |32 |63 |61 | 68 | 54 | 61 | 63 | 68 | 46 | 68 | 54 | 54 | 63 | 46 | 39 | 39 | 53 | 81 | 44 | 39

20 135 |82 |81 |75 |72 75|81 |82 | 53|72 |8 756872758 |63]|8 | 546l

3 |8 1314 119 |24 | 26 |31 |37 | 41 | 43 | 46 | 52 | 54 |60 | 65|67 | 71 | 77 | 80 | 82

8 |24 |24 24 /24]3 |3 |3 |3 |8 14 |14 | 13 | 8 13 14113198 19 | 19

TT113 |26 |43 |52 46 |4 |43 | 46| 52|43 |31 | 26|31 60|37 |37|26|26]|71 |37 |3l

14 131 | 65|60 | 67 |54 |60 | 65|67 |46 |67 |54 |54 65|40 |41 |41 |52 80|43 |4

19 |37 |8 |80 | 77|71 |77 |8 | 8 |52 |71 |82 |77 |67 |71 |77 |8 |65]|8 |54 )60

1 18 |19 120 |21 | 34 |35 |36 |37 |42 |43 |44 |45 |54 |55 |5 | 57|78 |79 |8 |81

18 |34 |34 34|34 |1 18 |18 | 18 | 1 19 12019 |1 19 [ 20 |20 | 21 |21 |21 |1

T8 119 |42 |44 | 45| 43 |35 |43 | 44 | 45|43 |37 |35 35|55 |36 |37 |36|37|3 |35 |78

20 | 54 | 57 |55 |56 |36 |55 |56 |57 |44 |54 |54 |56 |56 |42 |42 |43 |44 (45 42|79

21|78 |79 |8 |8 |37 |79 |8 |8l |45 |8 |8 | 78 |57 |81 |79 | 78 |55 |54 |57 | 8

5 | 8 11 |17 |18 |23 | 29 |32 |34 | 40 | 42 | 47 | 53 | 54 | 60 | 65 | 67 | 73|75 | 78 | 84

8 |23 |23 23,235 |5 |5 |5 |8 17 |17 | 11 | 8 11 [ 1711 | 18 | 8 18 | 18

TN 11 |29 | 42 |53 | 47 | 40 | 42 | 47 | 53|42 |32 |29 |32 |60 | 34|34 (29]29| 73|34 32

17 |32 |65 |60 | 67 | 54|60 | 65|67 |47 |67 | 54|54 |65 |47 |40 |40 | 53 | 78 | 42 | 40

18 |34 |84 | 78 |75 |73 |75 |78 |84 |53 |73 |84 |75 |67 |73 |75|78|65]|84 |54 60

4 17 13 |16 | 18 | 25 | 28 | 31 | 34 | 30 [ 42 | 49 | 52 | 54 | 59 | 64 | 69 | 72 | 77 | 78 | 83

To|25 | 250252504 |4 |14 |4 |7 6 |16 |13 |7 |13 |16 |13 |18 |7 18 | 18

80 | 13 |28 | 42 |52 | 49 |39 | 42 | 49 | 52|42 |31 |28 |31 |59 |34 |34 |28 |28 |72 3431

16 | 31 64 | 59 | 69 | 54 |59 | 64 | 69 | 49 | 69 | 54 | 54 | 64 | 49 | 39 | 39 | 52 | 78 | 42 | 39

18 |34 |83 |78 |77 |72 |77 |78 |83 |52 |72 |83 | 77T |69 |72 | 77|78 |64 |83 54|59

3 19 12 |15 |18 |24 | 27 |33 |34 |41 | 42 | 48 |51 | 54 |6l |63 |68 |71 | 76| 78 | 85

9 |24 |24 1241243 |3 |3 |3 |9 1511512 |9 12 [ 1512 | 18 | 9 18 | 18

81 |12 |27 |42 |51 |48 |41 | 42 | 48 | 51 | 42|33 |27 |33 |61 |34 34|27 |27 |71 |34 |33

15133 |63 |61 |68 |54 |61 |63 | 68|48 | 68 | 54 | 54 | 63 | 48 | 41 | 41 | 51 |78 | 42 | 41

18 34 |8 |78 |76 |71 |76 |78 |8 |51 |7l |8 |76 |68 |71 | 76|78 |63 |85 ]|54]6l

1 10 11 |12 | 13 | 30 | 31 | 32 | 33 | 50 | 51 | 52 | 53 | 54 | 55 | 56 |57 |74 | 75| 76 | 77

10 | 30 | 30 | 30 | 30 | 1 10 | 10 | 10 | 1 12 111 |11 | 1 12 112 |11 | 13|13 |1 13

82 111 |50 |51 |52]53 |31 |51 |52]53 |51 (3333325532 (31]31]32]33]74]3l

12 | 54 | 56 | 57 | 55 |32 | 55 | 56 | 57 | 52 | 54 | 55 | 54 | 56 | 50 | 53 | 50 | 51 | 50 | 75 | 52

13|74 | 777576 |33 |75 |76 |77 |53 |76 | 74|75 |57 |77 | 7476|5715 |77 |54

83 15 9 10 [ 16 | 19 | 23 | 28 | 30 | 37 | 40 | 43 | 49 | 50 | 54 | 61 | 63 | 68 | 73 | 74 | 80 | 83

9 23 123 123 123 |5 5 5 5 9 16 | 16 | 10 | 9 10 |16 |10 | 19| 9 19 | 19

10 |28 |43 |50 | 49 | 40 | 43 | 49 | 50 | 43 |30 | 28 | 30 | ol | 37 |37 |28 |28 |73 |37 |30
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A (k,£) Span 1n Three Dimensional Projective Space PG(3,p) Over Galois Field
where p=4 ... Fatema I'. Kareem , Sawsan J. Kadhum

16 T30 O3 Jol TOB [ Tol TO3 o8 [49 o8 [ 3734 T4 T4 TN [THB TR

19 |37 |83 80 | 74| 73|74 |8 |8 |50 |73 |8 |74 68|73 |74|80|63[8 |54]6l

4 |8 10 | 15 |21 | 25 | 27 | 30 | 36 |39 |45 | 48 | 50 | 54 | 60 | 65| 67 | 72 | 74 | 79 | 85

8 25 125125123504 |14 |4 |4 |8 15115 ]10 | 8 10 | 15|10 ]21 |8 21 | 21

840110 |27 |45 |50 | 48 |39 | 45 | 48 | 50 | 45 |30 |27 |30 |60 |36 |36 |27 (27|72 36|30

1530 | 65|60 |67 |54 |60 | 65|67 |48 |67 |54 54|65 |48 (39|39 |5 |79 45|39

21 |36 |85 |79 |74 |72 74 |79 |85 |50 |72 |85 | TA |67 | T2 | 74| 79| 65|85 | 54 | 60

3 |7 10 |17 |20 |24 | 29 [ 30 |35 |41 | 44 | 47 | 50 | 54 | 59 |64 |69 | 71 | 74 | 81 | 84

7124 [ 24124 /24|3 |3 |3 |3 |7 17 17 10 |7 |10 [ 1710 |20 |7 |20 |20

85110 |29 |44 |50 | 47 | 41 | 44 | 47 | 50 | 44 |30 |29 |30 | 59|35 |35|29|29 |71 |35|30

17 30 |64 |59 |69 | 54|59 | 64|69 | 47|69 | 54|54 |64 47|41 |41 |50 |81 | 44 | 4

20135 |84 81 |74 |71 |74 |81 | 84|50 |71 |84 | T4 |69 | TL | 74| 8l | 64|84 | 54| 59

PG (3.p) s\l o336 o blwe ¥ sUadhh o (K, €) - shsedl
P =4 loxis <196 i g

s S Grd dalald
plLS 3 g2 Gy g
Shay Faelas - gl b A 0 A - laly W

O

PG (3,p) ¥l D6 Ll cloadll Al 0 oo Cindl 130 (e (il

3¢ Db el g Clagdinel) g Jaldl Uoa g &y pall ci¥oladl slasiuly g p=4 laies

Y S lediedl (e k Ao ganesd 3 (k0) — daiel) slasly Ll oliadl laa

Bl slia a8 (K, 0) JelS dlaial alaet o) Uis p ay . Lagie il (5 adaliy
U gamyg lindl Ll pen 5 5lay 58 5 (17,0) — SiaY) g8 PG(3,4)
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