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Pure water 3 [/min

\ /\31 /min mixture

T1 T2
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mixture mixture mixture
21l/min 41 /min 11l/min
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T1: Water(t=0)=201
Chlorine(t=10) = 150¢g

T2: W(t=0)=10¢t
C(t=0)=50g

Determine the amount of chlorine in each tank at any time t>0.

Sol)
x; (t) = amount of chlorine € tankj (e y)

Az, = rate in — rate out

= (31/min)(0y/1)(Atmin)+ (3l/min)(f—(2)g/l)(Atmin)

- (QZ/min)(%g/l)(Atmin)— (4l/min)(%g/l)(Atmin)
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Az, (t)= € —out

«Tl/(t)

= (4l/min)(%g/l)(Atmin)
— (3l/min)(f—ég/l)(Atmin)

- (u/min)(f—ég/z)(mmin)
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2) Complex eigenvalues
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Ex)

v

a3 3

(cos(—x), sin(—x))

g 2
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3) Repeated Eigenvalues/ multiplicity
Case :
X'=AX does not have n linearly independent eigenvectors.
1 3]
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P )\] =0
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Try &,(t)= X te* + E,e" (E,e: correction term)

X'=AX A:{
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Question) How can we diagonalize A?
AP=PD
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Ex)

M —=8A+12=(\A—6)(A—2)=0
A=2,6
7]

a9 5

Two internal loop and one external loop.
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v, =02)Ut)= l5}
0
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w- ()

Initial condition 4, —i, =0 on L.

104, (0) +100g, (0) = 4 11(0)2%
o I A R N

i) = Q[ 12]+ [265]



