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By variable-coefficient equation, we mean
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A special type of DE:

• How do you solve a Cauchy-Euler Equation?

• We first turn our attention to the homogeneous case (only)
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Solving the Homogeneous Cauchy-Euler Equation (aux. equation has distinct real roots) 

DE:  𝑎𝑡2𝑦′′ + 𝑏𝑡𝑦′ + 𝑐𝑦 = 0

Guess:  𝑦 = 𝑡𝑟 derive  r  values
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Solving the Homogeneous Cauchy-Euler Equation (aux. equation has distinct real roots) 

DE:  𝑎𝑡2𝑦′′ + 𝑏𝑡𝑦′ + 𝑐𝑦 = 0

Guess:  𝑦 = 𝑡𝑟

Auxiliary Equation:  𝑎𝑟2 + 𝑏 − 𝑎 𝑟 + 𝑐 = 0

Situation 1:

If  𝑟1 and  𝑟2 are distinct real roots of the auxiliary equation, then 

𝑦1 = 𝑡𝑟1 and     𝑦2 = 𝑡𝑟2

Are 2 independent solutions to the homogeneous Cauchy-Euler Equation
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Solving the Homogeneous Cauchy-Euler Equation (other situations) 

DE:  𝑎𝑡2𝑦′′ + 𝑏𝑡𝑦′ + 𝑐𝑦 = 0 Auxiliary Equation:  𝑎𝑟2 + 𝑏 − 𝑎 𝑟 + 𝑐 = 0

What if the auxiliary equation has a real root of multiplicity 2 or complex roots?     Derive

Situation 2:

If  r  is a real root of the auxiliary equation of multiplicity 2, then 

𝑦1 = 𝑡𝑟 and     𝑦2 = 𝑡𝑟 ln 𝑡
Are 2 independent solutions to the homogeneous Cauchy-Euler Equation

Situation 3:

If  𝛼 + 𝛽𝑖 is a complex root of the auxiliary equation, then 

𝑦1 = 𝑡𝛼sin(𝛽 ln 𝑡) and     𝑦2 = 𝑡𝛼cos(𝛽 ln 𝑡)
Are 2 independent solutions to the homogeneous Cauchy-Euler Equation



Section 4.7: Variable-Coefficient Equations



Section 4.7: Variable-Coefficient Equations



Section 4.7: Variable-Coefficient Equations



Section 4.7: Variable-Coefficient Equations



Section 4.7: Variable-Coefficient Equations



Section 4.7: Variable-Coefficient Equations


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14

