Dr. Zaamoune Faiza 1% Year Renewable Energies
Dept. Electrical Engineering Module: Algebra 2

Solutions: Tutorial Series N°04

Exercise 1 Solution (Cramer Method)

r+2y+3z=1
The system is: ¢ —2x — 4y — 5z =2
3 +5y+62=3

1) Matrix Form:

1 2 3 x 1
A=|-2 -4 5|, x=|y|, B=1[2
3 5 6 z 3
2) Determinant of A:
-4 =5 -2 -5 -2 -4
i [ 2 A al2 sl 2

det(A) = 1(—24+25) —2(—12+15) +3(-10+12)=1—-6+6=1
Since det(A) = 1 # 0, the system has a unique solution.

3) Cramer’s Rule:

1 2 3 13
det(A,) =12 -4 —-5|=13 = x:T=13
3 5 6
1 1 3 Iy
det(4,) = =2 2 =5| = —12 — y= == =12
3 3 6
1 2 1
4
det(A) = | =2 —4 2| =4 = z=2=4
3 5 3

Solution: (z,y,z) = (13,—12,4).

Exercise 2 Solution (Matrix Inversion)

1 -2 1 3
A=12 1 -1|, B=|(5
3 -1 2 12

1) Invertibility: det(A) =1(2—1)+2(4+3)+1(—2—-3) =1+ 14 —5 = 10. Since det(A) # 0,
A is invertible.

2) Inverse Matrix: A~! =1 | -7

1
d
30 3
3) Solution: x=A"'B=:[10] = |1
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Solution: Exercise 3

r+y+22=3
System (S55): Sz +2y+2=1 |[cite: 31]
20+y+2=0

Method 1: Cramer’s Rule

1. Calculate the Main Determinant (det(A)):

1 2
A= 21
11

N =

det(A) =1(2—1) —1(1—2) +2(1 —4) = 1(1) + 1 +2(=3) = —4

Since det(A) = —4 # 0, the system has a unique solution.
2. Calculate Variable Determinants: Replace the columns of A with the constant vector

3
B = |1 ]]cite: 31]:
0
3 1 2
det(A,) =11 2 1|=32-1)-1(1-0)+2(1-0)=3-142=14
011
1 3 2
det(4,)=1{1 1 1/=1(1-0)—-3(1-2)+2(0—-2)=1+3-4=0
2 0 1
1 1 3
det(A,)=|1 2 1|=1(0—-1)—-1(0—-2)+3(1—4)=-142—-9= -8
210
3. Final Values:
det(A,) 4 0 -8
= = — =1 = — = = — =2
det(A) — —4 c =0 aem g
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Method 2: Inverse Matrix Method

The solution is given by x = A1 B.
1. Matrix of Cofactors (C):

+(2-1) —-(1-2) +(1—-4) 1 1 =3
C=|-(1-2) +(1-4) -(1-2)|=1 -3 1
+(1-4) —(1-2) +(2-1) -3 1 1
2. Adjugate and Inverse Matrix: Since C' is symmetric in this specific case, Adj(A4) = CT =
C.
1 =3
Al = i4 -3 1
So\-3 11
3. Solving x = A B:
x 1 1 1 -3 3
vl=-7 1 -3 1 1
z -3 1 1 0
x 34+1+4+0 1 4 -1
yl=—13-3+0 | = ~1 0]1=1(0
z -94+1+4+0 -8 2

Conclusion: Both methods yield the same solution: (z,y,z) = (—1,0,2).



