Differential Equations
Dr. E. Jacobs

Today’s Topic : re®



u=a-+b v=c+dt
ut+v=a+c+ (b+d)
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Multiplication of complex numbers

(@ + bi)(c+ di) = ac + adi + bei + (be)(de)
= ac — bd + (ad + bc)i



(V3 +4)(1+iV3) = V3 + 1i + 3i +i*V3
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(V3 +4)(1+iV3) = 4




e — cosf + isin @




re’ = r(cosf + isin @)
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ae'? is a vector of length a at angle 6

be'® is a vector of length b at angle ¢
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ae’ - be'® = (ab)e0+9)




ae’ - be'® = (ab)e0+9)
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u=+V34+1i=2e%



u=+V34+1i=2e%
1

;’ﬁ) 20476




u= + 17 = vV = 3 =2
V3+1i = 2¢
6
- 1 .
14 in/2 +iv3 e's

1l zelﬂ'/.?

A’ﬂ) 24176







SARN










t0+0) _ if | ig




e'? . €' = (cos@ + isin6)(cos ¢ + i sin @)

= (cos B cos @ — sinfsin @) + i(sinf cos @ + cos O sin @)
e 0+%) — cos(0 + @) + isin(d + o)
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cos(f 4+ ¢) = cosf cos ¢ — sin fsin ¢

sin(f + ¢) = sin @ cos ¢ + cos 0 sin ¢
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Underdamped Case:

pt _pB
Q(YL) — c1e 2m coswt + coe 2m sinwt



Construct a triangle with sides ¢; and co



C2 C1

CoOS ¢ = — sing = —
0
Co = P COS @ c1 = psin @
p
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c1 coswt + co sin wt)
p sin ¢ cos wt + p cos ¢ sin wt)
m (sin ¢ cos wt + cos ¢ sin wt)

sin(wt + ¢)



y(t) = pe_f_ﬂi sin(wt + ¢)




