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Ex 0:  Calculate  𝑡2 ∗ 𝑡3

Definition
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Proof of (5):

Properties of Convolution
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Goal:  Solve the IVP  𝑎𝑦′′ + 𝑏𝑦′ + 𝑐𝑦 = 𝑔; 𝑦 0 = 𝑦0 ,   𝑦′ 0 = 𝑦1 and writing the answer as a convolution

Step 1:  Solve the IVP  𝑎𝑦′′ + 𝑏𝑦′ + 𝑐𝑦 = 𝑔; 𝑦 0 = 0 ,   𝑦′ 0 = 0 using the impulse response function

i)
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i) For this IVP, the transfer function is  𝐻 𝑠 =
1

𝑎𝑠2+𝑏𝑠+𝑐
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Step 1:  Solve the IVP  𝑎𝑦′′ + 𝑏𝑦′ + 𝑐𝑦 = 𝑔; 𝑦 0 = 0 ,   𝑦′ 0 = 0 using the impulse response function

i) For this IVP, the transfer function is  𝐻 𝑠 =
1

𝑎𝑠2+𝑏𝑠+𝑐

ii) Find the impulse response function  ℎ(𝑡) by either calculating  ℒ−1{ 𝐻 𝑠 } or solving the IVP  

𝑎ℎ′′ + 𝑏ℎ′ + 𝑐ℎ = 0; ℎ 0 = 0 ,    ℎ′′ 0 =
1

𝑎

iii) Then the solution to the IVP  𝑎𝑦′′ + 𝑏𝑦′ + 𝑐𝑦 = 𝑔; 𝑦 0 = 0 ,   𝑦′ 0 = 0 is  (ℎ ∗ 𝑔)(𝑡)
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Step 1:  Solve the IVP  𝑎𝑦′′ + 𝑏𝑦′ + 𝑐𝑦 = 𝑔; 𝑦 0 = 0 ,   𝑦′ 0 = 0 using the impulse response function

iii) Then the solution to the IVP  𝑎𝑦′′ + 𝑏𝑦′ + 𝑐𝑦 = 𝑔; 𝑦 0 = 0 ,   𝑦′ 0 = 0 is  (ℎ ∗ 𝑔)(𝑡)

Step 2:  Solve the IVP  𝑎𝑦′′ + 𝑏𝑦′ + 𝑐𝑦 = 0; 𝑦 0 = 𝑦0 ,   𝑦′ 0 = 𝑦1 call the solution  𝑦𝑘
(2nd order homogeneous linear equation section 4.2-4.3 stuff)

Step 3:  Then the solution to the IVP  𝑎𝑦′′ + 𝑏𝑦′ + 𝑐𝑦 = 𝑔; 𝑦 0 = 𝑦0 ,   𝑦′ 0 = 𝑦1 is

𝒚 𝒕 = 𝒉 ∗ 𝒈 𝒕 + 𝒚𝒌(𝒕)
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