a11X1 + 810X + 813X3 + 814X4 + A15Xs = by ---
Ax1X1 + AxXp + ApgXz + ApaXg + AnsXs = by ---

@31X1 + @zpXp *+ AzaXz + AzsXg + AzsXs = b3 ---

Sol( )
] ]
X2 X2
SolC ) ={ |xs| €R° 1} |xq }
X4 X4
L X5_ L X5_
an # 0 = 6111_1
X1 * C12Xp + C13X3 + C14X4 + C15X5 = g --- = 6111_1

_ -1 _ -1 _ -1 _ -1 _
Ciz = @1 @12, C13 = 811 i3, C14 = 831 Au4, C15 = 831 A35, U1 =

-1
an by
= —ay , = —da
CooXo + Co3X3 + CogXg + CosXs = dp --- = —dp1
C32Xz + C33X3 + CagXg + CasXs = O3 --- = — da1



Co2 = Az — aAz1C12, C23 = Apz — Az1C13, C2q4 = A24 — A21C14, C25 = A2s

—anCys, Ay = by —and;, C3» = Az — a31C12, C33 = 833 — 831C13, C34 = 8z

—831C14, C35s = 835 — A31C15, d3 = D3 —azdy,

-1

Cxr # 0 = Cx»

-1
Xp + €23X3 + €244 + €5X5 = --- = Cx»

_ -1 _ -1 _ -1 _ -1
€23 = Cxp Co3, €24 = Cp2 Cosy €25 = Cpp Cps, f2 = Cpp 70y

= - 012 ’ = - C32
X1+ €13X3 + €14X4 + €15X5 = f; --- = —Cp
€33X3 + EX4 + €35X5 = f3 -—- = — Cap

€13 = C13 — C12€23, €14 = C14 — C12€24, €15 = C15 — C1o€25, f1 = dy

Ciof2, €33 = C33 — C32€23, €34 = C34 — C32€24, €35 = C35 — C32€35, f3 = U3 — Caofo,

-1
ez ¥ 0 = €33

-1
X3 + J34X4 + QasXs = N3 --- = €z



_ -1 _ -1 _ -1
O34 = €33 €34, 0as = €33 €35, N3 = €33 T3

— €13 , = — €23

X1+ Q14X4 + Q15Xs = hy --- = — €13

X2+ Q24Xa + JosXs = hy --- — €23
O14 = €14 —©€13034, O15 = €15 — €13035, N1 = f1 —e€13N3, Oos = €29 —

€23034> O25 = €25 — €23035, N2 = 2 —€x3h3

hy
ho
hs| €SoIC ) =Sol( )
0
_O_.
X1 + 014X4 + J15X5 = 0 ---
X2 + 024X4 + JosXs = 0 ---
X3 + 034Xs + JasXs = 0 ---
|~ 014X4— 915Xs |
—U24Xa— Jo5Xs5 c
SOI( ) = { —934X4—g35X5 €ER : X41X56[R} =

X4

X5



— Y14 — 015
— 0o — 0o c
{X4—g34 + Xs|—0gz5| €R 1 Xa, X5 €R} anp F
1 0
0,Cxn # 0, es3 ¥ 0
hy | 014 ] [~ 035 |
h2 — 0o — 025 c
Sol( ) ={ |hs| tal-gg| * Db|-gs| €ER™ | a,bER}
0 1 0
| 0| 0 | 1
an F O, Con # 0, €33 — O, €3 F 0
. . -1
Xg * I35X5 = J3 === = €3
it X1+ €13X3 + l15X5 = j1 --- = —€u ,
Xo+ 23Xz + 125X5 = Jo -~ = — €1 =
| [ —e13] 5|
Jo —e23 —iz5 .
Sol( )={|0|+al 1 |+ b 0 | €ER” } a,beR}
I3 0 —iss
0 0 | 1]

a;y £ 0, € £ 0, €33 = €33 =0, ez # 0




Sol( )

an ¥ 0, Cn #0, ez =exu =63 =0, 3 #0

Sol( ) 0
ail aim
R" m a=1: |,..,an=1 : eR"
an1 anm
a1l
[a1,..., an] € M(n, m; R) [ay,..., ay] =
dnl
M(n,m; R) A =[ay,..., an] € M(n, m; R) ai,...
r Ci,..., Cr
C,...,C 1
1=1,...,m ai,Cy,...,Cc 1
r [ai,..., am]
rank A {Cs,...,c;} {ay,...,an}

i=1,...,m

dim

dnm



dy,...

A = [ay,..., an] € M(n, m; R) beR

n

Sol(A,b) = {xeR™ ' Ax = Db }

Sol(A,b) + @ -

Sol(A,b) + @

rank A = rank([ay,..., am, b])

Ac=bh R CER

s=m —rank A R 1

1dS€Rm

Sol(A,b) = { ¢ + kedy + -~

Sol(A,0) = { kedy + --

+ kds €ER™ ¥ Ky,... ks ER}

+ kds €ER™ ¥ Ky,... ks ER}




