Bloque 2. Algebra
Tema 5 Sistemas Lineales
Ejercicios resueltos

2.5-1 Resolver los siguientes sistemas, utilizando el método de eliminacién de

Gauss:
2X + 6y + z = 7
a X + 2y - z = -1
5x + 7y - 4z = 9
2x — 3y = 8
b) 4x - 5y + z = 15
2X + 4z = 1
X 4+ y -7 =2
c) 3x + 3y + z = 2
X + z =0
2x -y =20
—X 2y -z =0
d) " ey
-y + 2z - t =0
-z + 2t = 5
X + y + z =20

e) X + 2y + 3z =0
3x + 5y + 7z =1

Solucion
a)
2X + 6y + z = 7 2 6 1)(x 7
X + 2y - 7z = -1;=(1 2 -1|-|y|=|-1
5x + 7y - 4z = 9 5 7 -4)\z 9
26 1| 7 1 2 -1 | -1
Fo R F,—F,—2F
12 1| -1 -»>|26 1] 7 >
57 -4 9 5 7 -4 | g9)F7Reh
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b)

1 2 1| 1
F,—>F,/2
0 2 3 | 9 01
0 -3 1| 14 F3—F3+3(F,/2) 0
10 -4 | -10 10
FL>F +4F,
01 3/2 | 9/2 _)3 01
00 1 | 5 JRoR5R(0 0
2x — 3y = 8 2 -3
4x - by + z = 15;=(4 -5
2X + 4z = 1 2 0
2 -3 0| 8 -3 0
F,—>F,-2F,
4 -5 1|15 » |0 11
2 04| 1)*""{0 3 4
- U
F3—>F3-3F, 2 30| 8 2
—> |0 1 1] -1|=7y= 3
0O 01| -4 1=-4
X + y -7 = 2 11 -1
3Xx + 3y + z = 2;=|3 3 1
X + z =0 1 0 1
11 -1 | 1 1 -1
F,—~F,-3F,
33 1]2| » |0 0 4
10 1] 0" o0 -1 2
cor 1 -1 | 2 x=1
—>10 -1 2 | -2|=4qy=0
O 0 4| 4 z=-1
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B R |
F,—>F-2F,
312 | 92|
11/2 | 55/2) R
0 | 10 x =10
0 | 3|=7y=-3
1] 5 z= 5
0 X 8
1|-|yl|=|15
yA 1
8 Fy—>F;-3F,
_1 %
-7
X 2
y|=|2
Z 0
2 F,&F;
4|
-2
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d)

2x -y =0 2 -1 0 0)(x) (0
_x+2y—z:0:>_12_10y_0
-y + 2z -t =0 0 -1 2 -1||z| |0

2z + 2t = 5 0 0 -1 2)(t) (5

2 -1 0 01O -1 2 -1 0] 0
-1 2 -1 0| O0fR°% 2 -1 0 0 | 0|=F"
0 -1 2 -1]0/ 7 0-1 2-1]o0| 7
0 0 -1 275 0 0 -1 215
-1 2 -1 010 1 2 -1 010
0 3 2 0 | 0%°% 0 -1 2 -1 | 0| fR
0 -1 2 -1]0/70 3-=2 0|0
0 0 -1 275 0 0 -1 215
-1 2 -1 010 -1 2 -1 010
0 -1 2 -1 ] 0fF°R| 0 -1 2 -1 | 0% fR
0 0 4 3|0/ 70 0-1 215
0o 0 -1 2|5 0O 0 4 3]0
-1 2 -1 0] 0 t=4
0 -1 2 -1 0| J|z=3
0 0 -1 2] 5 y=2
0 0 0 5] 20 |[|x=1
e)
+y + z =20 1 1 1)(x 0
+ 2y + 3z = 0;,=|1 2 3|]y|=|0
3Xx + 5y + 7z =1 35 7]z 1
11110 1111]0 11110
FoF-F FsoFs-2F,
12310 012]0 > |012]0
357|1F3—>F3*3F1024|1 OOOll
— NO EXISTE SOLUCION
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2.5-2 Estudiar y resolver, cuando sea posible, los siguientes sistemas:

X + y - 7 =
a) 3x + 3y + z =
X + z =
X 42y -5z -t
b) y 2z +t
2x -3y +4z7 +2t
X + 2y — 37 =
- 2X - 1
c)
- X + Y
- 2y + 471 =
X 4y =3t
X - 21
d) y
4x -2y +6z +3t
2X +4y 27 +4t
Solucion
X + y -z
a) 3Xx + 3y + 2z
X + z
11 -1 |
F,—>F,—-3F,
33 1] 2| >
10 1] 0)=n
rango(A)=3

2
2
0
+2u = -3
—4u = 1
—u —
0
-3
0
4
—u —
-t = -1
= 2
= 2=
=0
1 1 -1
0 0 4
0 -1 2

-1)(x 2
1i-|y|l=|2
1)1z 0
2
-4
-2

Sistema

= qrango(A|B)=3=rango(A)=rango(A|B)=3=compatible

variables =3

X+y—z=2

z=-1

-y+2z=-2

X +2y -bz

b) y -2z
2x -3y +4z

+2t

Conocimientos basicos de Matematicas.

x=1
=1:Yy=0
z=-1

-t +2u =
+t  —4u =

—-u

determinado

-3

1
9
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1 2 5 -1 2
=0 1 -2 1 -4\

C ~ N < X
Il
=

1 2 -5 -1 2| -8, (1 2 -5 -1 2]|-3
0 1 -2 1 4| 1| 3 |0 1 2 1 4] 1
2 3 4 2 -1 9 0 -7 14 4 5 | 15

12 -5 -1 2 |
Fy>F3+7F,

5|01 2 1 4| 1>
00 0 11 -33 | 22

rango(A)=3 Sistema
rango(A|B)=3= rango(A)=rango(A|B)=3<5= 1 compatible
variables =5 indeterminado

X+2y-5z—-t+2u=-3 t=2+3u
y-2z+t-4u=1;=>4y=2z+u-1

t-3u=2 X=z-u+l

c)

X + 2y — 32z = 0 1 2 -3 « 0
- 2x - 7 = -3 -2 0 -1 -3
- X 4+ vy =0 -1 1 O , 0
- 2y + 41 = 4 0 -2 4 4
1 2 3] 0 1 2 3] 0

_2 0 -1 | —3 |R-R+2R| g 4 -7 | 3 |FeF,
1 1 0] 0lg2s|0 3 3] 0
0 2 4| 4 0 2 4| 4

1 23] 0y (12 -3] 0

0 2 4 | 4772720 1 -2 | -2 |RR3R

0 3 3] 0|l /03 3] 0l

0 4 -7 | -3 04 -7 | -3
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12 3] O 12 3] O 12 3| O
01 -2 | 2|R<H0 1 -2 | 2|R>R3%0 1 -2 | -2
00 3| 6/7loo 1] 5/ 7 1]oo0 1] 5
00 1| 5 0O 0 3| 6 00 0] -9
rango(A)=3
Sistema
= Jrango(A|B)=4= rango(A)=rango(A|B)=+ _
) incompatible
variables =3
X 4y -3t -u = -3
- 2z -t = -1
d) X y +2z
4x -2y +6z +3t —-4u = 3
2xX +4y -2z +4t -7u = 4
1 0 -3 -1 -3 1 1 0 -3 -1 -3

|

1 |RR-R|0Q0 -2 2 2 1 |
3. 77w|0 6 6 15 0 | 15

|

N A PR
|
N
o
w
|
B

4 -2 4 -7 4 )r-FR2r(0 2 -2 10 -5 10
110—3—1|—31110—3—1|—3
FoR3RlQ 2 2 2 1] 27780 22 2 1] 2
- 2el0 00 9 3| 9| 2]0 00 3 -1 3
4 et PR
0O 0 0 12 4 | 12 0O 0 O 3 -1 | 3
1 10 -3 -1 ] -3
FoRFl0 -2 2 2 1| 2 N
1o o0 3 -1 3
0O 00 O O] O
rango(A)=3 Sistema
rango( A|B)=3=>rango(A)=rango(A|B)=3<5= < compatible
variables =5 indeterminado
t-2z2-7
X=—/——
X+y-3t-u=-3 ) é .
—2y+27+2t+u=2;= =%
t—-u=3 U=3t_3
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2.5-3 Estudiar y resolver, cuando sea posible, los siguientes sistemas en
funcion del valor de los pardmetros:

X + y + 2z = 2
a) 2x + 3y - z =5
3Xx + 4y + 7 = ¢
-y + 1 =0
b) x -z + 2 = 0
+ Yy + az = -b
ax + y + z =1
c) X 4+ ay + z = a
X + y + a = a°
Solucion
a)
X + Yy 4+ 2z = 2 1 1 2)\(x 2
2X 3y - 2z = 5;=|2 3 -1|-ly|=|5
3Xx + 4y + z = ¢ 34 1)\z c
11 2] 2 N 1 2] 2 S 11 2| 2
23 1|5 »|01 5] 1| 1|01 5] 1
34 1| ¢/ 01 5| c-6 00 0] c-7

rango( A
i) Si c#7=1{rango A|B =3=rango(A)=rango(A|B)
variables =3

Sistema

=
incompatible

rango( A| B)=2=rango(A)=rango(A|B)=2<3

variables =3

i) Sic=7=

{

Sistema
. X+Yy+22=2 x=1-7z2
= scompatible = =

y=5z+1

-5z=1
indeterminado y
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X —y + 1 =0 1 -1 0)(x -1
X — 2z + 2 = 0;=/1 0 -1||y|=|-2
X + Yy + az = —-b 1 1 a)lz -b
-1 0 | -1 1 -1 0| -
F,—>F,-F Fy—>F;—2F,
1 0 1] -2 » |0 1 -1] -1 -

S0 1 1| 1|=>
0 0 a+2 | 3-b

rango(A)=3
i) S/ a#-2=-<rango(A|B)=3= rango(A)=rango(A|B)=3
variables =3

X_—1—2a—b
Sistema X—y=-1 a+2
; l1-a-b
= compatible — y—z=-1t=1y= —
; +
determinado  (a+2)z=3-b 3
a+2

ii) S/ a=-2=rango(A)=2

*) Si b=#3=rango(A|B)=3

rango(A) =2

rango( A|B)=3=>rango(A)=rango(A| B):>{
variables =3

*) Si b=3=rango(A|B)=2

Sistema
incompatible

rango(A) =2
rango( A|B)=2=rango(A)=rango(A|B)=2<3
variables =3

Sistema
. X—-y=-1 X=2-2
= < compatible = 1 = 1
—7=— =7 —
indeterminado y y
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L

[ —

o

ax + y + z =1 a 1 1)(x 1
+ ay + z = a;=>|1 a 1||y|=|a
+ y + az = a 1 1 a)lz) \a
1] 1 1 al] a
FoF, F, —>F,-aF,
all] ajloall] 1] o>
1 a | a 1 1 a | a2)"™"
a 1 | a FooF, 1 a 1 | a Fy>Fs—(1+a)F,
-a’> 1-a | 1-a°| 5|0 1-a a-1 | a*-a|
1- -1 | a*-a 0 1-a®> 1-a | 1-a°
) a=1
-a°—a+2=0=
a 1 | a a=-2
1-a a-1 | a’—a =
—a?— 2(1- a=1
a=-1
i) Siazl,-2=
rango(A)=3 Sistema
rango(A|B)=3= rango(A)=rango(A|B)=3=<compatible
variables =3 determinado
rango(A)=1

ii) S/ a=1={rango(A|B)=1=rango(A)=rango(A|B)=1<3
variables =3

Sistema 111 |1
= qcompatible =0 0 0| O|l=x+y+z=1=x=1-y-z2
indeterminado 0 00| O
rango(A) =2

iii) S/ a=-2={rango(A|B)=3=> rango(A)=rango(A|B)
variables =3

N Sistema
incompatible
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