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SUMMARY

Elkholy and Areefi showed that in a space time, the intersection of a plane, passing through

the origin, with the ligt cone, given by the equation
3

L = O, is two 2-planes2—

perpendicular to each other. In this study, instead of Eikholy-Areefi’s ligt cone in a space time
by dealing with the cone given by the eguation, a'j + a'^ x. . 2 

‘3 — b = O and
showing that also it’s intersection with 3—plane, passing through the origin, is two 2—planes 
perpendicular to one enother, the generalization of the aıticle of Eikholy-Areefi has heen ob
tained. Furthermore, validity is proved for the sphere given by the equation

3
X,. 2

■4 •

. 2 
2 ‘4

5/^2 +

I. Introduction

1.2. Definition

A diametral plane is known by the eguation

l ar 
ax 4- m ar ar 

az (1)+ n

where

F(x,y,z)=ax4-by-|-cz-|-2fyz4-2gzx4-2hxy4-d=0 [1 ].

Calculating ar 
ax

ar and ar 
az , the eqnation of di-

ametral plane is obtained as

x(aZ-l-hnı-)-gn)-J-y(hZ-)-bnı4-fn)-)-z(gl+fnı-t-cn)=0. (2)
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1.2. Definition:

If the normal of a diametral plane is hnearly dependent to the 
vector (Z, m, n), then the diametral plane given by (2) is caUed perpen
dicular to the line

X

T
y 
m

z
n

If thc diametral plane is perpendicular to the line

X

T
y 
m = —— then the homogeneous system of linear

equations,

(a—X) Z-(-hm-|-gn = 0 ' 
hZ-|-(b—X) m-j-fn = 0 
gZ-(-fm-(-(c—X)n = 0

(3)

is obtained. To have non-trivial Solutions, the coefficient determinant 
ınust be zero for this equation system. That is.

X’—X^(a+b+c) + X(bc+ca+ab——P)—D = 0 (4)

wheıe,

D
a 
h

g

h 
b 
f

g
f
c

1,3. Definition

The equation,

X’—X^(a+b+c)+X(bc+ca ab—h^——P)—D = 0 

is caUed the cubic discriminating of F(x, y, z) [1].

Regarding to the equation in (4), for X there are at most three so-
lutions. For each Xi, 1 < i 
tions (Zj, mı, nı). So,

3, we can find the three non-tri-sd?! solu-

lix +miy +nız = 0 , 

diametral planes are obtained.

1
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II. The Main Results
«

Let

AjXj4-A2X2 + A3X3 + A^X4 = 0

Albe a 3-plane passing through the origin. Getting = Bj , A^

1 i < 3, the equation of this plane becomes.

3
2 Bıxi4-X4 = 0.

1=1
(5)

On the other haud, for the cone given by

S aı'xi^—bx^^ = 0 
1=1

a isubstituting —— = aı , the equation reduces to.'5

S ajxı^—x^4 
1=1

= 0. (6)

From (5) and (6) we have that

s B?xi 
1=1

3
S aı Xi'

1=1
12 7-

or

—aı)xı2
1=]

2 BiBjXiXj = 0 ,

If we denote = Cf,2*İ •) we have the quadric
F(xj ,X2 5X3)=C j^Xj2+Cj^x,

■1-
'+C3': ;3^+2BiB2XiX2+X

2BjBjXjX3+2B,B3X2Xj = 0 . (7)

The diametral plane of this quadric can be given as,

l ar
axj -J- m

ar 

^^2 + n
aF
^3

= 0. (8)
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Calculating ar
3x1

9

, 1 < i < 3, we can have

(C/Z+BjB,m+BjB,p)x,+(BjB,/+C,^ın+B,B3n)x,+ 

(B,B3Z+B,B3m+C/n) = 0. (9)

If we consider that this diametral plane is perpendicular to the üne

l ~
^2 

m
^3 

n
then we have,

Cj^Z-)-BjB2m4-BjB3n 
î~ ~

BjB2/4' ^2^3“^

m

D
=X,

and therefore we can write the homogeneous system of linear eguations,

(C/—X)Z+BıB3m+B3B3n = 0 J 
BjB2Z-|-(C22—X)nı4-B2B3n =0 > .
BjB3Z-|-B2B3m+(C32—X) n = 0 /

The cuhic discriminating of the eqnation (7) is

X’—x2(Ci^+C/+C3")+X(C/C3*+C/C/+Ci^Cj’—
Bj^Bj^—B/Bj^—Bj^B/)—D = 0

(10)

(11)

where

D
Cx'
BxB2
B3B3

B1B3
C2'

B2B3

BıB
B2B

C3'

3

'3

Suhstituting Bj^ = Cı^ + aı, eguation (11) becomes, 
X3-X^(C/+C/+C3^)-X[(a3+a3)C/+(a3+a3)C/+a3a3+a3a3+ 

a2a3+(aı+a2)C3")]—la2a3C/+aıa3C/+aıa2C3H2aıa2a3] = 0. (12)

As a special case if we take a, 
(12) hecomes

— ^2 = a, = a in (6) the eguation

X’-X^(C3^+C/+C3^)-X[2a(C3^+C/+C3^)+3a^]-[a\C^+C/ 
+C3^)+2a’] = 0.
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For the sake of shortness, if we denote, A=Cj^+C2^+1'3^î then the cu
bic equation becomes.

X’—Â^A—Zpa.A+Sa^']—[a^ A+2a’] = 0 (13)

or

(X+a)^[X-(M2a)] = 0 .

İt foUows that

>, = X2=—a . and X3=A4-2a .

Using Xj=X2=^—^a in equation (10) we have
BjZj+Bjirij+Bjnj = 0. (14)

And using Xj=3A4-2a in (10) we have,
—(B2^+B3^)/3+BıB2ni3+BjB3n3 — 0
B1B2/3—(Bı^+B32)m3+B3B3n3 = 0
B,B3/3+B3B3m3-(B/+B3^)n3 = 0

(15)

Dividing the first equation of (15) by Bj and the second by B^ 
then subtracting, we htve

B.

Again Atrom

=: -2^
B2 ■

the second and third equations, we can have

(16)

^3
B2

^3
B3

(lî)

and then from (16) and (17)

Bx
”^3 
B.

^3
B3

= k, kelR . (18)

On the other hand, from solution (10) we have the diametral planes 

as
ZıXj+mjX2+nıX3 = 0 )
/3X,4-m3X2+n3X3

(19)
= 0 S

and from (18), these equations reduces to

/jX3+mjX2+njX3 = 0 i

Bı'<ırB3X,-l-;B3x, = 0 )
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wlıere

= ^ıBı4-mıB24-nıB3 (20)

and from (14) it vtnishes. So the planes given by (19) are perpendicular 
to each other.

As a result, we can write the following theorem:

II. 1. Theorem:

The intersection of the cone S a/ xı^ = bx^^ and the 3-plane 
i=l

4
2 Al Xi = 0 is two 2-planes, perpendicular to each other, if a'j = 

1=1

3'

3
By using the Sa sphere S a? 4- a =

i-ı

. 2 
•4 İnstead of the cone (6) aU

of the results are valid. So we can express the following theorem:

II.2. Theorem:

3
In (34-1)-spacetime. the intersection of the sphere S 

i -1
,2Xi' 4- OC

a 2 a

X,
. 2 
'4

4
and the hyperplane 2 AiXi = 0 is two 2-planes, which are 

1=1

perpendicular to each other.
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