Answer on Question #64854 — Math — Linear Algebra

Question
Find the orthogonal canonical reduction of the quadratic form
—x?+y%+ 22+ 2xy — 2xz + 2yz
Also, find its principal axes.
Solution

The matrix of the quadratic form:

The characteristic equation:

1-2 1 -1
1 1-12 1 |=o0
1 1 1-2
(_1_’1)|1I/1 11,1|_|—11 1i,1_|—11 1I/1|=0

1-D(A-D*-1D)-1-2+1D)-1A+1-1)=0
244222 -2 -2 421-4=0
AB—A2—42+4=0
APA-1)-41-1)=0
P-4)1-1D=0
M=1;A==-2; ;=2
The orthogonal canonical reduction:

Q = Alxlz + Azylz + /13Z’2



ForA; =1:

The principal axis:

ForA, = =2

The principal axis:

-1+2 1
1 1+2
-1 1



ForA; =2:

The principal axis:

1 2 0
Answer: x'2 —2y?2 + 222, = 1 |, =(-1), =(1
' CE\L) e ) )
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