MTH 295

Fall 2019
Homework 4
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1) Anequation of the form '+ p(x)y = g(x)y" is a Bernoulli equation. In class we did the
specific example where n=2.

a) Show that the substitution v = yhz
equationin v if n#0,1.
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b) Find the general solution of x” '+ 2xy — y° =0 for x > 0. You can express y as two
explicit functions of x.
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2) An equation of the form y = F(p) where p = a’_y can, in theory, be solved. Solve the
Ix

1
equation y = xy' S First, differentiate the given equation with respect to x. The result

will be an algebraic equationin p and p'.Find the roots of this algebraic equation and solve
for y . You will actually find two distinct sets of solutions, one of which will be an infinite set of

lines. The other solution is called a "singular solution" because it will not contain an unknown
constant, i.e. it is one solution, not an infinite set.
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dy  4x+3y

3) Find the general solution of the homogeneous equation — = —
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4) a) Show that f(x,y)= (J:,I)’) oy c@n be written in the form F(x/y)
Tyt yte™ 4 2x%e

and thus the equation y'= f(x, y) is homogeneous.
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b) Find the general solution of the first order ODE y'(x) = f(x,y) by making the substitution
V= x/ y . Express your solution in the form y = y(V). In other words, express y as a function

of x/y. = \/) / 2 (%)
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5) Find the general solution of the Riccati equation y' =—— — 4 +y”~ giventhat y,(x)=—
X X X
is a particular solution. Your solution will be explicit.
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