\

{..' . .
4 Lebanese University

L Zadld

Faculty of Information ) : . rx‘.\“ =

Section 1 Unesco J _,QJI ¢ A
" 20U el
UNIVERSTE LIBANAISE

Final Exam 2022-2023 -
Course of Mathematics
Linear Algebra

1%* Semester
Instructor : Dr. Abbas Rammal

Duration : 90 minutes

Exercise I :

Let S be a system defined by :
z+y+z=6

(S):{2y+52=—
2z 4+ 5y — 2= 2T

1. Find the A and b such that AX = b.

2. Calculate the determinant of A. Deduce that A is invertible.

3. Calculate the adjoint matrix of A. Deduce A~

4. Deduce the solution of the linear system AX = b. : . :

5. ’ SR
6.

Find LU decomposition of A.
Use I and U to refined the solution of the system ‘AX =bh.

Exercise II :

Let
U = {(a,b,c,d) ER*%a'=c and b=d}

vV = {(a,b,¢,d) € R*;a —d =0}
1. Show that U and V are two subspaces of R over R. ._

2. Compute a systems of generators of U,V and U+ '
3. Show that the system of generators of U + V' is a system of generators of R4,

4. Deducethat RE=U DV

Exercise III :
Consider the A matrix defined by :
1 -1 4
A=1|3 2 -1
2 1 -1

1. Defermine the eigenvalues of A.
2. For each eigenvalue, determine a basic for the associated eigenspace.

i € associate -

4. Find an invertible matnx P € M3(R) and a diagonal matrix D such that P~ 1AP = D. Deduce the _
inverse of P.
5. Compute large powers of A that is A%°.

Good work...



