Problem set 4: systems of linear equations and Gauss elimination.

) Solve the following systems of linear equations over R:

20 + 5y — 82 =38
dr+3y—92=9
20+ 3y —Hz="T"
r+8y —Tz=12

20 =3y + 52+ Tt =1
dr —6y +22+3t=2 ; (b)
20 =3y — 11z — 156t =1

r+4y+2+2t=3 3r —by+2z24+4t =2
6r +8y+224+5t=7 ; (d) T —4y+2+4+3t=5 ;
9z + 12y + 32 + 10t = 13 Sr+ Ty —4z — 6t =3
8r + 6y + 5z + 2t =21
3r — 2y +52+4t =2 3r+3y+22+t=10
6r —4dy+42+3t=3; (f) der+2y+32+t=8
9z — 6y +32+2t =4 r+dy+z+t=15
Tr +4y + 52+ 2t =18

r4+y+3z2—2t+3w=1 20 —y+z+20+ 3w =2
20 +2y+4z—1t+3w=2 6r — 3y +2z+4t+5w=3 |
3r+3y+52—2t+3w=1" (b) 6r — 3y +22+8+13w=9"
20 + 2y + 82 — 3t + 9w =2 doe —2y+z2+t+2w=1
6 +4y +52+2t+3w =1
r+2y+4z+t+2w=3
@) 3r+2y — 22+t =—7"
9z + 6y + 2z + 3t + 2w = 2
(2) Solve the following systems of equations over Q and Z,:

20+ Ty+32+t=6 9r — 3y + 52+ 6t =4
(a) ¢ 3x+5y+2z2+2t=4 ,p=11; (b) 92 — 3y +5bz+6t=4 |, p=13;
r+4dy+2+Tt=2 3r—y+ 3z + 14t = -8

(62 +3y+22+3t+4w=>5H
() de4+2y+24+20+w=4

dr+2y+32+2t4+w=0
2 +y+T7z+ 3t +2w=1

20 —y+32—=Tt=5
,p=11; (d) 6r —3y+z—4t=7 , p= 3T,
dr — 2y + 14z — 31t = 18

3r+2y+ 2242t =2

20 + 3y + 22+ 5t =3
,p=13; (f) 9r+y+4z—5t=1 ,p=T;

204+ 2y+32+4t =5

Tv+y+6z—t=7

r+2y+3z—2t+w=4
3r+6y+5z—4t+3w=>5
(e) c+2y+T7z—4t+w=11
20 +4y+22—-3t+3w =6

2v4+3y+z2+2t=4
dr+3y+z+t=2>5

(g)  dr+1ly+3z+2t=2 ,p=1T.
20 +5y+z+t=1
rT—Ty—z+2t=7

(3) Solve the following systems of equations over Zs, Z7, and Zq;:

r+4y+3z =2 20 +3y+z=1

(a) K 3x+2y+42=3, (b)) xz+4y+32=3 .
de+y+2=0 dx + 32 =2

1



r+y+z=1
(4) Show that the system of equations ¢ 2x +y — 2z =2 has no solutions over Z, if and only if
rT—y+32=0
p=2.
(5) Solve the following system of equations over C:

Gix + (=3 +6i)y+ (4+20)z+ (1 +2i)t =0
(5+5i)r+ (B3+50)y+(7T—3i)z+ (4+2i)t =0
(=34 3i)x + (=6 + 3i)y + (=1 + 3i)=z —t=0
(1+1l)x+ (1 +12)y + (11 + 7i)z2 + 7it =0
assuming that:
(a)x:O, (b>y:07 (C) z=0, (d)tzoa (e) r+y=0.
(6) Solve the following systems of equations over C:

(1+i)x+2iy—2=3+2i (1+i)x+2y—iz=2-—23i
(a) ¢ B+ir+(1—i)y+4z=6+i, (b)< 3z +iy+(2—i)z=06+4i .
S5r+y —iz =2 (4+i)r+y+32=06+6i

r+2y+62+6t=1
(7) For which values of the parameter A € Z; the system of equations r+y+z+3t=2 over
Jr+5y+62+t=2A
Z~ has a solution?
(8) Depending on the parameter A € Q solve the following systems of equations:
8z + 6y +32+2t =5 20 —y+32+4t=5 M4y+z+t=1
(a) —122x — 3y — 32+ 3t = —6 (b) do —2y+524+6t=7 () r+Ay+z+t=1
dr + 5y +2+4t =3 ’ 6r —3y+T72+8=9 "’ r+y+Arz+t=1"
A +4dy+z2+4t =2 Ar — 4y 4+ 92+ 10t =11 r+y+z+A=1



