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Exercise 1:(8 pts)

1.

2023/2024

Correction of Exam n 2

F={(z,y,2) €R3/3x—y+z:0}

i. Let (z,y,2), (ml,yl,zl) 2 elements of Fy. So,

3r—y+2=0
3xl—y/—|—zl:0

:>3(:E+x/> —(y—i—y/)—i-(z—kz/) =0

So (z,y,2) + (ml,y/,z/) = (x—i—x/,y—i—y/,z—i—z/) EFL o, (1 pts)

ii. Likewise,

V(z,y,2) € F1 ,VYA € Rwehave A (z,y,2) = (Az, \y, A\z) € F}

because

3Nt —Ay+Az=ABzx—y+2) =0

so, the set F} is a vector subspace.

2.

Fy={(z,y) e R*/22 —y =0}

i. Let (z,y), (xl, y/> 2 elements of F5. So,

20—y =0 / /
(7028 w2fs) o) =0

= (z,y) + (my) = (w+m',y+y') S (1 pts)

ii. Likewise,

V(z,y) € Fi ,YA€RonaA(z,y) = (AT, AY) € Fa ceovveviiiiiiiiiiiicciccee,

Likewise,

2 —Ady=A(2z—-y)=0

so, the set Fy is a vector subspace.
3. Find a basis of F}

Iy

{(m,y,z) ER3/3x —y+ 2= 0}
{(z,32 + 2,2) Jz,z € R}
{z(1,3,0) +2(0,1,1) /z,z € R}



Since F) is generated by the 2 vectors {(1,3,0),(0,1,1)} which are linearly
idependent, ..........cc........ (1 pts)

s0{(1,3,0),(0,1,1)} form a basis of F; and its dimension is 2................... (1 pts)

4. Find a basis of Fy

F, = {(z,y) eR*/2z—y =0}
{(z,2z) /z € R}
= {z(1,2) /z e R}

Since F} is generated by {(1,2)} which is non-zero, ................... (1 pts)
so {(1,2)} form a basis of Fy and its dimension is 1........c.c.......... (1 pts)
Exercise 2:(5 pts)

Let the following vectors

v = (0,1,-2),v = (1,1,0),v3 = (—2,0,—2)

1. Prove that vi, vs, v3 form a basis of R3.
we have

avy +bvg +cvz = (0,0,0) = (b—2¢,a+b, —2a—2¢) = (0,0,0,) =>a=b=c=0

then, {v1,va,v3} are linearly idependent, .................... (1 pts)
because the dimension of R? is 3, then {vy, v, v3} form a basis of R3..................... (1 pts)
2. Determine the coordinates of uj, ug in the basis {vq, ve,v3} where

Uy = 7U2 — 5’1]3
U2 = (_27 67 0)
i. the coordinates of uy in the basis {vy, ve, vs} are (0,7, =5) cooceveieneennnns (1.5 pts)

ii. Let (a,b,c) the coordinates of us in the basis {v1,v2,v3}, so

uy = avi + bvs + cus
= (=2,6,0) = a(0,1,-2) + b(1,1,0) + c(—2,0,—2)
= a=-4,b=10,c=4.
then, the coordinates of ug in the basis {v1, v, vs} are (—4,10,4) ..ccoeeveeniennnnne (1.5 pts)

Exercise 3:(7 pts)
Let the matrix :

w O
N—

(1) Find @ and b where

P24+ aP+bl, =0,



‘We have

P2yaP+bl, =

(e -

2a+b+4=0
= a+5=0
3a+b+9=0
= a=-5b=6. (e (2 pts))

(2) Deduce that P is an invertible matrix and calculate P~!
We have

5
P? —5P 461, = 0, :>P<612—P> =1 (O (1 pts))
1
L 4 5 1 [ 5 0
so P is invertible and P~' = 612_6]3 = O R (1 pts)
6 3

et the linear application f : — where
(3)L he li pplication f R? R? wh

flx,y) = (2,2 + 3y)

Prove that f~! exists and find its formula.
We have f(1,0) = (2,1), f(0,1) = (0,3), so the matrix of f according to

the canonical basis is P......cccocveeennee. (1 pts)
Because P is invertible, so f is bijectiv and f~! exists and P~ !is the matrix
associated of f~1.....oiian (1 pts)
Then,
[ y) = 27110 +yf71(0,1)
1 1 1
= -z 0. =
(5, —5) t¥(0,3)
1 1 1
= (5.’13, —6.’13 + gy) ( .................... (1 ptS))
PR. Rezzag.S



