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A DE of'the form dy dx +P(x)y = Q(X)yn is called a Bernoulli differential equation. + P(X)y = Q(x) yn, dx where P and Q are functions of X, and n
is a constant. A first-order linear differential equation is one that can be put into the form dy dxPsxdy — Qsxd where P and Q are continuous
functions on a given interval. Note. q. If n= 0om = 1, Equation () is Bernoulli's Di erential Equation Applications. dx kcu. To The general form ofa
Bernoulli equation is. In fact, we can transform a Bernoulli DE into a linear DE as follows. DEFINITION A differential equation that can be written
in the form dy dx +p(x)y= q(X)yn, () where n is a real constant, is called a Bernoulli equation Logistic Growth Equation Alternate Solution
Bernoulli’s Equation BernoulliLogistic Growth EquationAlternate Solution (cont): With the substitution u(t) =P(t), the new DE is du dt + re=r1 M;
which is a Linear Di erential Equation With our linear techniques, the mntegrating factor is (t) = ert, so d dt ertu(t) r M ert so e rtu(t) = ert Solve the
following Bernoulli differential Linear Equations and Bernoulli EquationsDefinition. If n6=;1, we make Students should be able to identify and solve
a Bernoulli equation. Theorem If n=or n= 1, this is linear. where n is any Real Number but notorWhen n =the equation can be solved as a First
Order Linear Differential Bernoulli Equations: The differential equation y0 +p(x)y = q(x)yn,n6=0,n6=1, (4) where p and q are continuous fimctions
on somre interval I, is called a Bernoulli equation. As both the locationsandare at the same height, the static head terms on either side of Bernoulli’s
equation cancel out. Therefore, in this section we’re Solution Although the pipe expands, the centreline remains at the same height. Notice that if n
=or 1, then a Bernoulli equation is actually a linear equation. Logistic Growth. First notice that if \(n = 0\) or \(n = 1\) then the equation is linear and
we already know how to solve it in these cases. dy. The solution of the above differential equation is: T (X) x ¢ where c=integration constant
Bernoulli Equations We now consider a special type of nonlinear differential equation that can be reduced to a linear equation by a change of
variables. Lecture Notes { Exact and Bernoulli Di. (3/26) Potential functions arise as solutions of Laplace's equation in Bernoulli’s Di erential
Equation A di erential equation of the form y0+ p(t)y= g(t)yn (6) is called Bernoulli’s di erential equation. Suppose n 6=and n 6= 1 where \(p(x)\)
and \(q(x)\) are continuous functions on the interval we’re working on and \(n\) is a real number. This type of A differential equation that can be
written in the form dy dx +p(X)y= q(X)yn, () where n is a real constant, is called a Bernoulli equation. Differential equations in this form are called
Bernoulli Equations. Introduction The Bernoulli equation with coefficients finctions p, q, and index n € R is given by y = p(t)y We begin by
applying Bernoulli’s Equation to the flow from the water tower at point 1, to where the water just enters the house at pointBernoulli’s equation
(Equation A Bernoulli equation has this form: dy dx + P (x)y = Q (x)y n. Show that the transformation to a new dependent variable z= yl-—n
reduces the equation to one that is linear in z (and hence solvable using the integrating factor method). This could also be thought of as placing the
height reference line along the two locations. P1 "g+ Vg= P2 "g+ Vg EXAMPLEFind the solution of the initial-value problem x2yxy —xys1d
—SOLUTION We nust first divide both sides by the coeflicient of y9 to put the differential equation into standard form: yxy —x2x 3 C=2 C= 2
C=_1 C=0 Figureshows the graphs of several members of the family of solutions in The differential equation for the problem can be expressed in a
slightly different form froma first order differential equation in () to be: dT (x) q q for the copper wire.



