l.a) b)

n= {ali Q, dz, Ay, aS}

X1 +x3+x,=1

Xy +2X3+ X4 =2

2X1 —Xg — X4 = —2
—X1 +2X, +3x3 + x4 =3

10111
01212 _xl + ZXZ + 3X3 +x4 == 3
2_10_1_2 2X2+4‘X3+2X4=4‘
_12313 xz + 2X3 + x4_ = 2
10111 3Xy +6%3 +x4, =4
1212 _x1+2X2+3X3 +x4:3
—-1-2-3—-4 2Xy + 4x3 + 2x, = 4
2424 0=0
10111 4x, = 4
. 122122. —x1 + 2X2 + 3X3 + X4_ = 3
e 2X2+4‘X3+2X4=4‘
0
=>rgn) =3 0=0
g o X4_=1
Xy =t,x3 =t,x, =1—2tx, = 1Basis = {a4,a,,a3,a,}
c)
1 1 1 1
0 = 0 7| ')2') v 1 v
l2l 1*l2+0>!<0+0*_1
-1 -1 3 1
0 1 1 1
11 2 1 0 0
.—1._ 2*0+2*2l+0*l2l
2 3 -1 -1
1 1 1 1
2 = 0 7| ')2') 7| 1 7|
.0. O>|<l2+1>k0+0*_1
3 -1 3 1
1 1 1 1
1 = 0 7| ')2') 7 1 7
.—1. O>kl2+0>|<0+1*_1
1 -1 3 1
1 1 1 1
2 = 0 v 1')2') v 1 v
_2— *l2+20+1>|<_1
3 -1 3 1



X, +2x,=0
X1 —4x, +2x3; =0
x; +11x, —3x3 =0
X1 +x,=0
X1 +2x, =0
+6x, —2x3 =0
—9x, +3x3 =0
0=0
x1+2x, =0
+6x, —2x3 =0
0=0
0=0
Gleichungssystemnichttriviallésbar = linearabhdnig

3.
1-11 1-21
A=03-130B =08 201
101 —-3-20
1-111-21
20 4-1
-10 -83
1-111-21
20 4-1
0 1

=>rg(A)=2=>rg(B)=3
rg(A) # rg(B) = AundBhabenverschiedeneRange.

4,
A= (aij)mnB = (bij)np
A€ KA*(AB) = (AA) * B = A * (AB)

n
(A44) *B = (Aaij)mn * (bij)np = Z Aaikbkjmp
k=1
n

n
= @A z aikbkjmp =1 z aikbkjmp
k=1 k=1
= A(A*B)

n n n
A z aikbkjmp = Az aikbkjmp = z aiklbkjmp

= (aij)mn * (Abij)np = A (AB)



