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Problem 1

Use the definition of a linear operator (given in Equation 1.1 in your textbook) to show that the operator
L as defined Ly = 3Dy — 2y is a linear operator. Here D is the first-derivative operator.

L(ciyr + c2y2) = c1Lyr + ca Ly
3D(c1y1 + coya) — 2(cryn + c2y2) = c1(3Dyy — 2y1) + c2(3Dys — 2ys9)
3c1Dyy + 3coDyy — 2¢1y1 — 2¢2ys = 3c1 Dy — 2¢1y1 + 3ca Dys — 2¢0y0

Problem 2

Use the definition of a lienar operator (given in Equation 1.1 of your textbook) to show that the squaring
operator, @, defined as Qy = 32 is not linear.

L(yr +y2) = Lys + Lyo
Q1 +12) = Qui + Quo
(1)? + 20102 + (12)° # (11)* + (12)?

Problem 3

For each of the following equations in parts (a)-(e),
e classify the equation as an ODE or a PDE
e state the order of the equation
e list the dependent and independent variables
e state whether the equation is linear or nonlinear

e if the equation is linear, state whether the equation has variable or constant coefficients and whether
the equation is homogeneous or non-homogeneous
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PDE, second order, dependent variables (u), independent variables (z,t), linear, constant coefficients,

homogeneous
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ODE, first order, dependent variables (), independent variables (t), non-linear
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ODE, third order, dependent variables (y), independent variables (z), linear, variable coefficients,
homogeneous
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ODE, second order, dependent variables (), independent variables (), non-linear
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ODE, third order, dependent variables (), independent variables (¢), linear, constant coefficients,
non-homogeneous

Problem 4

(Classify the following PDEs as linear or nonlinear, and as homogeneous or non-homogeneous.

(a)

linear and homogeneous

linear and non-homogeneous
(c)
w = duzx + 3uuy,

non-linear and non-homogeneous

Problem 5
Classify each of the following problems as an IVP, a BVP, or neither.

(a) 2,1

zty" +Tey' +3y =5, y(0)=2, y(-1)=0
boundary value problem
(b)
2y + Ty +3y =5 y(-1)=2, y(-1)=0

initial value problem



()
2y +Tey +3y =5, y(0)=2, y(-1)=0

boundary value problem

If you have any questions, comments, or concerns, please contact me at alvin@omgimanerd.tech



