Answer on Question #66045 — Math — Calculus

Question
Prove that the functions g(x,y) = 2x -3y / 4x+5y and h(x,y) = x/y, y#0,y # -4/5 xx are functionally
dependent

Solution
By definition, two functions g(x, y) and h(x, y) are said to be functionally dependent if they
are functions of each other [1, page 214]. The necessary and sufficient conditions for the
functional dependent of two functions is the vanishing of their Jacobian [1, page 214], i.e.
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Using the Quotient Rule [2, page 132] find the partial derivatives of g(x,y) = 4z+5§ and
h(x,y) = s
Coy) =7
9g _ (2x—3y) _ 2(4x+5y)—4(2x—3y) _ 8x+10y—8x+12y 22y
ax  \4x+5y X - (4x+5y)2 - (4x+5y)2 T (4x+5y)?’
6_g _ (2x—3y) _ —3(4x+5y)-5(2x—3y) __ —12x-15y-10x+15y _22x
dy  \4x+5y y - (4x+5y)2 - (4x+5y)2 T (4x+5y)?
on _1
ax v
oh _ _ x
ay oy
Then
dg o0h

dx ox| 0goh o0hdg 22y (_x>_< 22x )1
y

0g Ohl  0xdy 0xdy (4x+5y)2\ y? (4x + 5y)?2
dy dy

_ 22x 22x _
- y(4x+5y)2 T y(4x+5y)2
Since the Jacobian of these functions is equal to zero, then the functions g(x, y) and h(x,y)
are functionally dependent.

Answer: functions g(x,y) and h(x, y) are functionally dependent.
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