Gaussian Elimination - Exercise Set

Are the following matrices in row-echelon form (REF)?
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the following matrices in reduced row-echelon form (RREF)?
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Using elementary row operations, reduce the following matrices to REF.
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Solve the following systems of equations using Gaussian elimination:

(if possible)
17) 22 +3y = —6
r—2y = 11
18) 2x+6y = 24
—r—3y = —6
19) dr+5y = —2
—8r—10y = 4
20) 3z +5y = 0
r+5y = —10
21) Sz +2y = 4
3r—y = 20
22) —z+3y =0
20c+10y = 7
23) r—y = —4
10z -4y = 2
24) z+3y = —15
3r—y = 15
25) 4x—8y = 10
120 — 24y = 20
26) x+5y = 8
dr 4+ 20y = 32
27) 2z +62y = 13
—x1 +4x, = 11
28) T, — 201’2 = 8

5ZL‘1—$2 = 7

possible)
29) Ty + 229 — 73 6
21171 + x9 + 41‘3 — 9
—r1 —3x2+ 53 = =5
30) T+ 22+ 223 = 11
Ty + 322+ 13w3 = 10
—I + 21'2 + 121‘3 — O
31) x; +4xy+223 = —3
1+ a9 — 23 = 3
—21’1 — 4:[53 == 6
32) @ +2z—a3+70 = 3
2$1+$2+$3+$4 = 4
T — 29+ 223 = 1
33) vy tdey = 1
201 + 19 + 313 =
31+ 229 + 223 = 9
34) w1 +2w—br; = -1
r1+3ry—Trz = 0
—x1 + T9 — 225 3
35) Ty — T3
—T1 + 2w —x3 + 214 =
201 + 325+ 13 =
4x1 + 4zs + 1024
36) X1 +$2+3$3 — T4

—x1 + 2209 — 313 + 24
ox1 + 4x9 + 1024
711 + 4ZL'Q + 6333 + 8$4

Solve the following systems of equations using Gaussian elimination: (if



Solve the following homogeneous systems of equations:

37) 3z, +212y = 0
ZL‘1-4I2 =0

38) 21171—51’2 =0
—6x1 4+ 1529 = 0

39) T — 3I2 =0
4.%’1 + 7172 =0
2.’171 + 83)2 = 0

40) T — 4ZL'2 - 7(E3 0
—x1 + 229 + D3 0

41) 1 — To — T3 0
41 + 2x9 — 1325 0

2(L’1 + 41‘2 - 11273 0

42) —x1 + 2x9 + 313 0
1+ 229 — 623 = 0

2]}1 + To + 73?3 =0

X1+ To + X3 0

43) 2$1 + 3I2 — 7?173 — 7254 =0

3x1 — 69 + 21y

Il
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—x1 —5xy+ Tx3+ 142y = 0

44) X1+ To — X3
2x1 — 329 — 924
T1+4xe + 13 — 14

I
o

Answers

1) Yes

2) Yes

3) No

4) No

5) Yes

6) Yes

7) Yes

8) No
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17) z =3,

y=—4.

18) There's no solution.

19) There are infinitely many solutions. y is arbitrary parameter and

1
T=—g o
20) =5, y=-3.
21) z =4, y=-8.
22) 2 =03, y=0.1
23) x=3, y="T.
24) =3, y=—6.

25) There's no solution.

26) There are infinitely many solutions. y is arbitrary parameter and = = 8 —5y.
27) T = —].,

)

To = 2.5.
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29) T — 1, Ty — 3, T3 — 1.

30) Tl = 3, To = 45, T3 = —0.5.

31) T — 1, Ty — 0, T3 — —2.

32) There are infinitely many solutions given by:
5

g;lzg—s—’r, :1;2:3—34—7’, T3 =71, T4=3S.

33) There are infinitely many solutions. z is arbitrary parameter
andx =1—4r, y=3+br.

36) There's no solution.

37) Trivial solution.

38) xy =5r, x9=2r.

39) Trivial solution.

40) x1 =3r, xo=-r, xz3=T.

41) xy =5r, x9=3r, x3=2r.

42) Trivial solution.

43) x1=2r —s, xo=r+3s, T3=T, XTy=S.

44) vy = 3r, o= —r, @T3=2r, Ty4=T.



