Answer on Question #40021, Math, Linear Algebra

Let a quadratic form has expression 6x2+5xy+10y2 with respect to the standard basis of R2.
Find its expression with respect to the new basis { (3,1), (-2,1) } of R2.

Solution.
Q = 6x2 + 5xy + 10y?

Standard basis in R? is:

New basis:
)G
So to write Q with respect to new basis we should go to another terms:
x=3x"+y'
y=-=-2x"+y'
Therefore,
Q' =63Bx"+y)?2+50@x" +y)(—2x"+y')+10(—2x" +y')? =
=6(9x2+6x'y +y'?)+5(—6x"?+x'y +y'?) +10(4x"? — 4x'y' +y'?)

=54x"? + 36x'y’' + 6y'? —30x'? + 5x'y’ + 5y'? + 40x'? — 40x'y’ + 10y'? =

= 64x" +x'y' + 21y = Q'
So Q' is a quadratic form is new basis {(51)) ) (_12)}-
Answer: Q' = 64x'2 + x'y' + 21y'?
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