MAT 239 (Differential Equations), Prof. Swift
‘Worksheet 14, The Characteristic Equation

This whole worksheet is about the ODE 3" +1/' — 2y = 0. Assume that the independent variable is
z,5010 = & and 3" = £
1 SOY = Y = a2

1. Write down one solution of the ODE. D =0

2. Plug the function y = €™ into the ODE and find the equation that the constant r must satisfy
so that y = €™ is a solution to the ODE. This is called the characteristic equation of the ODE, and
it is super important.

T -

v‘%rxm Y -Q--jr-'Zj ;;O b ocgmes

9’:(‘o_r o ¥ ere 2o =D

z : 2 X

Yy =0 Cry(rt o =2\Z0 Lyroll X
P

Qf* P wof 0. $DF#FT"+ 2=0




We found that the characteristic equation of ¥’ + 9’ — 2y =0 is  +  —= D

3. Find the two roots of the characteristic equation. Call them 7, and 7.
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4. Write down two dlfferent non-zero solutlons of the ODE. Call them y; and y,. -—1+3

5. The general solutlon to the DE is y = c1¥1 + C2Y2, where ¢; and c; are arbitrary constants. \ -2

Write down the general solution using the solutions you found in part 4. Does this include the ]

solution you guessed in question 17 - ; = =
° y-C' & ‘Q’CZ_ 2% vQL Gy “C; ﬁ\\fbﬁ k,J:{)

6. Verify that the general solution you wrote down is a solution to the ODE for all ¢; and all c,.
(Evaluate y’ and y" plug these into the ODE, and gather terms. ) S v ks O
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