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ABSTRACT. In this paper we present some certain results on matrices.

Theorem 1.

rz+1 1 1 1
I S R 1 .
If x € R and A(x) = 1 1 a4t 1 , then:
1 1 1 x+1
A(0) - A(1) - A(2) - A(3) = 210 - A(0).
1 1 11
1111 )
Proof. We have: A(0) = 1111 =FE,A(x) = E+ - Iy, E* = 4F, where
1 1 1 1
1 0 0 0
01 0 O
=10 0 1 0
0 0 0 1
A(z) - Ay) = (B + L) (E +yly) = B> + (¢ + y)E + ayly,
A(0)- A(1) =5FE, A(2) - A(3) =9E + 614.
Hence,
A(0)-A(1)-A(2)-A(3) = 5E(9E+614) = 45E2+30E = 45-4E+30E = 180E+30E = 210E
O
Theorem 2.
z+1 1 1 1
I S R 1 .
If zr € R and A(z) = 1 1 r+1 1 , then:
1 1 1 z+1
A(0) - A(z) - A(y) - A(z) = (z+4)(4(y + 2+ 4) + yz) - A(0),Vz,y,z € R.
Proof. We have:
1 1 1 1 1 0 0 O
o111 I lo 10 0
A(0) = 11 1 1 = FE,A(z) = E4x-14, E* = 4F, where I, = 00 1 0
1 1 1 1 0 0 0 1

A(0) - A(z) = (r +4)E and
Aly) - A(z) = (E+yL)(E+ 2I) = B* + (y + 2)E + y2ly = (y + 2 + 4)E + yz 1.
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Hence,
A(0)-A(z)-A(y)-A(z) = (24+4)E((y+2+4)E+yzly) = (24+4) (y+2+4) E* +(x+4)y2E =
=(x+4)4ly+2z+4) +yz)E

O
Theorem 3.
z+1 1 1 1
1 z+1 .- 1 1
If x € Rand A(x) = - -+ | € Mp,(R), then:
1 1 x4l 1
1 1 1 r+1
A(0) - A(1) - A(2) - A(3) = (n+ 1)(n? + 11n + 6) - A(0).
Proof.
1 1 - 1 1
1 1 - 1 1
AO0)=}|- -+ -+ v | =FE€ M,(R), and A(z) = E +x - I,,, where
1 1 - 1 1
1 1 1 1
1 0o - 0 0
0 1 - 0 0
Li=|-- - -« o | eMm.
o o -~ 1 0
o 0o -~ 0 1

A(z)-A(y) = (E+z-1,)(E+y-1,,) = E*+(z+y)E+xyl,, and because E? = nE, yields that
A(z) - Aly) =nE+ (z+y)E +ayl, = (x+y+n)E + ayl,. So
A(0)- A1) = (n+1)E and A(2) - A(3) = (n+ 5)E + 61,.
Hence,
A(0)-A(1)-A(2)-A(3) = (n+1)E((n+5)E+61,) = (n+1)(n+5)E°+6(n+1)E =
=nn+1)(n+5)E+6(n+1)E=(n+1)(n*+1ln+6)F

([l
Theorem 4.
z+1 1 1 1
1 r+1 --- 1 1
If x € R and A(x) = <+ | € Mp(R), then:
1 1 ez 41 1
1 1 1 z+1
A(0) - A(z) - A(y) - A(z) = (x +n)((y + z+ n)n + yz) - A(0),Vz,y,z € R.
Proof. We have:
1 | 1 1
1 1 - 1 1
AO)= |- o o o | =F e M,(R), A(z) = E+a-I,, B> = nE, where
1

—_
—_
—_
—_
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1 o --- 0 0
0 1 - 0 0
0 o --- 1 0
0 o --- 0 1

A(0)-A(x) =E(E+x-1,) = E* + 2E +nE +2FE = (z +n)E, and
Aly) - A(z) = (E+yl)(E+21,) = E* + (y + 2)E +yzl, = (y + 2 + n)E + yzI,.
Hence,
A(0)-A(2)-Ay)-A(2) = (z+n) E((y+2+n) E+yzl,) = (z+n)(y+2+n) B>+ (z+n)yzE =
=(z+n)((y+z+n)n+yz)E
U

Theorem 5.
If A€ M,(R) such that A> = O,, € M,,(R), and let 2,y € R such that 4y > 22,
then det(zA + yI,) > 0.

Proof. We have:

T 2 22
:cA+yIn:A2+xA+yIfL:(A+§In) +yl2 -0 =
2 4y — 2 2 /Ay — 22 2
:(A+§In) n y4x 1§=(A+§1n) +(#In) — U? 4+ V2, where
/A — 22
U:A+gln,V:#In.
We have:
A — 22 A — 22
UV:(A+§1n)(V y2 z In): y2 v A+£\/4y—x2[fl=VU
Therefore,

det(zA +ylI,) = det(U? + V?) = det((U +iV)(U —iV)) =
= det((U +iV)(U +14V)) = det(U + iV) det(U +iV) =
=det(U +iV) -detU + iV = |det(U +iV)[*> >0
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