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Correction of Exam n 2

Exercise 1:(5 pts)
1. Prove that Fj is a vector subspace
1) #£0

< 2V (z,y), (azl,y/) € F,(x,y)+ (ac/7y/) EFL i, (1.5 pts)

IV (z,y) € Fi,YAER A(x,y) € Fy

Fy = {(z,y) € R?/3z +y =0}

i. We have F; # @ because (0,0) € F. ccoeoviniiniieiieniiniieieeeee (0.5 pts)
ii. Let (z,y), (m/,y/) two elements of Fy. So,

{ 31“’?131% :3(m+x')+(y+y') =0

SO

(z,y) + (x/,y/) = (m—kx/,y—ky/) E i, (1 pts)

iii. Likewise,
V(z,y) € F1 , VA € R we have A (z,y) = (Az, \y) € F}
because

BN+ Ay =ABz+y) =0cceee (1 pts)

so, I is a vector subspace.
2.
Fy = {(z,y) € R*/y < 0}
Fj is not a vector subspace because if we take (z,y) € Iy with y <0

and A = 0, we have Ay > 0, which implies that A (,y) & Foueeoveerveroeiiiinieneen (1.0 pts)
Exercise 2:(8 pts)

f(z,y,2) =(-3x—y+ 2,8z 4+ 3y — 2z, —4x — y + 22)

1. Prove that f is a linear application

<:>{ l)V(ac,y7z),(x/,y/,z/>eR3 [my, ( ,y z)} f(a:,y,z)—i—f(x/,y/,z/) ....... (1.0 pts)
2)V(z,y,2) ERIVAER: f\(,y,2)] = \f (2,9,2)



i V(z,y,2), ( z,y, z>€R3
)

e+ (<.05)

f

= f(a:—l—:v,y—i—y zZ+z
S
(

)
3(x+x> (y+y) (z+z) (x+x')+3(y+y/)—2(z+z'),—4(m+m')—<y+y')+2

-3z —y+ 2,82+ 3y — 2z, —4dz —y+2z2)+ (7350/ —y 2,82 +3y —22, 42—y +22l>

= f(x,y,2)+ f (a:/,y/,zl) ....................... (0.75 pts)

ii. V(z,y,2) € R3, ¥\ € R we have

fM oy, 2)] = f(Az, Ay, Az)
= (=3Xz — Ay + Az,8 \x + 3y — 2z, —4dz — Ay + 2)z2)
A3z —y+ 2,8z + 3y — 2z, —4dx — y + 22)
= AM(2,9,2) i (0.75 pts)

2. Find a basis of ker f and its dimension.

ker f = {(:zr,y,z) eER3/f (2,y,2) = (0,0,0)} ..... (1 pts)

50,
-3z —-—y+2=0
8r+3y—22=0
—dr—y+22=0
N z=z
y=—2
= kerf={(z,2z,2) /x e R} ={x(1,-2,1) Jr e R} .......... (1 pts)
so, {(1,—2,1)} is a basis of ker f .and dim (ker f) = 1............ (1.0 pts)
3. fis not injective because
ker f # {(0,0,0)} .ccoovrenneenn (1 pts)

4. The Rank of f.
we have

dimR® = rgf+dim(ker f)........ (0.5 pts)
= rgf=3-1=2......... (0.5 pts)

Because dim Im f = rgf = 2 < dimR® =3 = Imf # R3 = f is not
surjective.......... (0.5 pts)



Exercice 3:(7 pts)
3 1 1
2 5 7T =5
a=(23)m=( ], 2),0_(1 i )

1)AB<§?>><(_73 25><01 _01> ............. (1.0 pts)

We can not calculate AC because the number of de columns of A # the
number of lines of C' .............. (1 pts)

2) Is C invertible ?

-3 3 11 1 1

detC—?)‘ 3 1’—‘3 1’—1—2 _3 3 =22 (1.5 pts)
Because detC' = —22 # 0 so C is invertible ............ (1 pts)
3) Find C~ 1.

1

-1 _ Adi t

C JeiC (Adj)" (eevernn. 0.5 pts)

1

~12 5 9 \*' ) ~12 2 6
Cc-1= 2 1 -7 = — 5 1 -8 =
detC \ ¢ _g _1p 22\ 9 _7 _10
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