4.4. Ezercises CHAPITRE 4. SOLUTION OF SYSTEMS OF EQUATIONS

4.4 Exercises

e N
? Exercise 4.4.1
Solve the following system :
r+y+z=3
S:2rx+y+z2=2
r+2y+z=1
\ J
e N
2 Exercise 4.4.2
Solve the following system :
3xr+y—2243t=0
S:q—x+2y—42+6t=2
2 —y+22—-3t=0
\ J
? Exercise 4.4.3
Depending on the values of a, solve the following systems :
ax +y =2 (a+z+(a—1)y=1
Sl . 2 5 SQ :
(a*+1Dax+2ay=1 (a—1Dz+(a+1)y=1
e N
? Exercise 4.4.4
Consider the system (5),
r —my+m?z =2m
S < mx—m2y +mz=2m
mr4+y—miz=1-—m
L Solve (), specifying the values of m for which it is a Cramer system. )
4.5 Solution of exercises
e - 2
gSolutlon 4.4.1
r+y+z2=3 1 11 T 3
S:d 2w4yt+z=2 | 2 1 1 y | =1 2
r+2y+z=1 1 2 1 z 1
1 1 1 1 1 1
det A=det| 2 1 1 | =1#0,rg| 2 1 1 |=n=p=3
1 2 1 1 2 1
Therefore, S is a Cramer system.
3 1 1 1 3 1 1 1 3
2 1 1 2 21 2 1 2
1 2 1 1 1 1 1 2 1
_ detAy __ _ _ detA _ _ detAs __ _
- uletA1 111 1 =-1, detA2 1 1 1 = =2, and z= detA3 11 1 1 =6
2 11 2 11 2 11
1 2 1 1 2 1 1 2 1
\ J
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4.5. Solution of exercises
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~
gSolution 4.4.2
3wy —2:+3t=0 3 1 -2 3 * 0
S:{ —z+2y—4dz+6t=2 = | -1 2 -4 6 Z = 2
2 —y+22z—-3t=0 2 -1 2 3 . 0
3 1 -2 3 3 1
ThergA=rg| -1 2 —4 6 | =3. Take M = =detM =7#0
-1 2
2 -1 2 3
Consider the following system :
3r+y=2z—3t :E:_TQ
—r+2y=2+4z— 6t y=2z —3t+2
Substitute into the third equation :
20 —y+2z—-3t==* —22+3t -8 +22 -3t =2 #0
L Therefore, the system has no solution. )
s - N
gSOIutlon 4.4.3
For system (S1)
g, .4 ar +y=2 a 1 z\ [ 2
L (a®> 4+ 1)z +2ay =1 a’+1 2a y ) U1
. a 1 _ 9
det A = det 241 2a ) =@ 1#0=a# +1.
So, there is a unique solution if and only if a # +1.
Then :
’ 2 1 a 2 ‘
= detAr _ 1 2a —dacl o, detd; a®+1 1 _ —24® +a-2
detA a 1 a?—1" detA a 1 a?—1
a®+1 2a a®+1 2a
. ) TH+y=2 T+y=2
e If a = 1 then the system becomes : { 2+ 2y = 1 { J:—i—y:%
However, we cannot have both x +y = 2 and x +y = % at the same time. Therefore, there is no
solution.
e If a = —1 then the system becomes : Tty =2 —(z-y)=2 impossible,
20 =2y =1 T—y=3
so there is no solution.
For system (S3)
g, (a+Dzx+(a—1)y=1 a+1l a—1 z\_ (1
2V (a-Dz+(a+1)y=1 a—1 a+1 y ) 1
. . la+l a—-1| 9 9
Here, the determinant is a—1 at1|™ (a+1)—=(a—1)*=4a
If a # 0 then we find a unique solution (x,y) with Cramer’s formula
1 a—1 ‘ a+1 1 ’
= detAr _ I a+1 _ 1 _ detAs _ a—1 1 _ 1
detA a_|_1 a—1 2a’ detA a+1 a—1 2a°
a—1 a+1 a—1 a+1
L o If ¢ = 0 then there is no solution. )
s - N
gSolutlon 4.4.4
x—my+m?z=2m 1 —m m? T 2m
S mr—mPy+mz=2m < | m -m?2 m y | = 2m
mr+y—miz=1—m m 1 —m3 z 1—-m
1 —m m?
det A=det | m —-m? m =m® —m=m(m*—-1)#0=m# 0 and m # +1.
m 1 —m?
e If m #£0,1,—1, then (5) is a Cramer system and
_ m(2m?—3m+3) _ (m=1)2(2m+1) _ 2
T=""T1mmr 0 YT G mnaem) and z = .
N\ J
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