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Solution 1

Inverse Matrix of




1 0 0
2 1 0
5 4 1


 by Gauss-Jordan

⇒
by Gauss-Jordan formula



1 0 0
... 1 0 0

2 1 0
... 0 1 0

5 4 1
... 0 0 1


 ⇀




1 0 0
... 1 0 0

0 1 0
... −2 1 0

0 4 1
... −5 0 1


 ⇀




1 0 0
... 1 0 0

0 1 0
... −2 1 0

0 0 1
... 3 −4 1




∴ Inverse Matrix:=




1 0 0
−2 1 0
3 −4 1




Check,




1 0 0
2 1 0
5 4 1







1 0 0
−2 1 0
3 −4 1


 =




1 0 0
0 1 0
0 0 1




Solution 2
Find Solution and Unique? Or?
given equation:

−2x− 4y + 7z = −6 · · · (1)

x + 2y + 16z = 3 · · · (2)

⇒
(1)+(2)×2 →39z=0 ∴ z=0
then, from (2) x+2y=3

∴




x
y
z


=




3− 2y
y
0




solution: many exist, k



−2
1
0


+




3
0
0


, k∈ <

1



Solution 3
given equation:

3x2
1 − 8x1x2 − 3x2

2 = 0

1) Quadratic form as q = xT Ax
⇒
q =

(
x1 x2

) (
3 −4
−4 −3

) (
x1

x2

)

2) Eigenvalue and Eigenvector
⇒
(λ− 3)(λ + 3)− 42 = 0

∴ λ = ±5

i) λ = 5,

( −2 −4
−4 −8

) (
x1

x2

)
= 0 7−→

(
x1

x2

)
= 1√

5

(
2
−1

)

ii) λ = −5,

(
8 −4
−4 2

) (
x1

x2

)
=0 7−→

(
x1

x2

)
= 1√

5

(
1
2

)

3) transfer it to principal axes
⇒
y = Tx T−1:Eigenmatrix
q = xT Ax = (T−1y)T A(T−1y) = yT T−T AT−1y = yT Λy

∴ q =
(

y1 y2

) (
5 0
0 −5

)(
y1

y2

)

Solution 4
General Solution of the ODE,

ÿ + w2y = r(t)

r(t) = sin(t) +
1
3
sin(3t) +

1
5
sin(5t) +

1
7

sin(7t)

⇒
homogeneous sol’n: yh = C1 cos(wt) + C2 sin(wt)

partial sol’n: yp =
4∑

i=1

(Ai cos(2i− 1) + Bi sin(2i− 1))

y = yh + yp = C1 cos(wt) + C2 sin(wt) +
∑4

i=1(Ai cos(2i− 1) + Bi sin(2i− 1))

ÿ = −C1w
2 cos(wt)−C2w

2 sin(wt) +
∑4

i=1(−Ai(2i− 1)2 cos(2i− 1)−Bi(2i− 1)2 sin(2i− 1))

into the given differential equation, Ai = 0 and Bi = 1
(2i−1)(w2−(2i−1)2)

,∀i

∴ y = C1 cos(wt) + C2 sin(wt) +
∑4

i=1
1

(2i−1)(w2−(2i−1)2)
sin((2i− 1)t)

2


