ovE Assignment (G

Assignment 16 to turn in Thursday, June 16: 1. p. 219 #3 parts (a) and (b) only; 2. Do the diagrams requested in p. 221 #2 (the
general solution was found in the previous assignment); 3. Do the diagrams requested in p. 225 #1 (the general solution for this
was also found in the previous assignment); 4. p. 239 #13 (this is the only problem with an application that Logan offered in
Section 4.5 other than electrical circuits)
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Phase Diagram for Logan p. 219 #3(a)

= VectorPlot[{-x+Yy, -3y}, {x, -2, 2}, {y, -2, 2}]
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ini20:= StreamPlot[{-x+Yy, -3y}, {x, -2, 2}, {y, -2, 2}]
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Phase Diagram for Logan p. 219 #3(b)

in21]:= VectorPlot[{x, 3x -4y}, {x, -2, 2}, {y, -2, 2}]
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2= StreamPlot[{x, 3x -4y}, {x, -2, 2}, {y, -2, 2}]

2+

<)
\\
-
s
~
~—




?rvé/em 2— @,’7”":45% 7 2z ‘/Z
b.)e.j[oww/ :

inwt 3
pa ws wt S/n —f
(j )=E géw—% ‘—0{'1‘ UJS"’)«)[‘) £ C’<—-ucos u’é#zjflfﬂwté 82

3
F;'rj‘é/ 1[/«./ 67’{ ‘/46% US So/ﬁé;m! j/oq/.
Secoad, a/‘ﬂwjk L = g= /5 /Io'/ a 47[ Arjw

e

—A&GN\, £ ) jarn joz'n) '7% assome Un/fr-/h.t—/
s grinabel Ta At case, Ao euma,
3
e have X ) cos L't}'é &{{
j &)f/ﬂqjlz
ana/v{;- <, =0, we ha v, ) 2

s It
X =
Y /“ i (—uﬂojwé

/




Fobfern = (07D ) ‘f{/ejofén abot
as - as T am OI?’j 74>‘7€lZ uJNi?
cenagll/ba/ VVIC‘LZAoc/f and éaJ qlﬁ/?/‘z:?(/ﬂ?ﬂ oNd.
K -nleline /s JErr \7—770//6”4& s Y= —7:/)(.

Phase Diagram for Logan p. 221 #2

in23:= VectorPlot[{x -y, X +2Vy}, {X, -2, 2}, {y, -2, 2}]
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in24:= StreamPlot[{x -y, x+2Vy}, {x, -2, 2}, {y, -2, 2}]
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Phase Diagram for Logan p. 225 #1(a)

ini2si:= VectorPlot[{-3x+Yy, -3V}, {x, -2, 2}, {y, -2, 2}]
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in27:= StreamPlot[{-3 x+Vy, -3V}, {x, -2, 2}, {y, -2, 2}]
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Phase Diagram for Logan p. 225 #1(b)

ini28l:= VectorPlot[{x -y, x+3y}, {x, -2, 2}, {y, -2, 2}]
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in29l= StreamPlot[{x -y, x+3y}, {x, -2, 2}, {y, -2, 2}]
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Therefore, applying conservation of mass to each reactor we have

VC1 = gcin — ¢1C1 + ¢2C%,
VC; = q1C1 — g2C2 — qCs,

which is a linear, nonhomogeneous system for C; and Cs. If ¢, = 0, then the
system is homogeneous and has the form

aq1 q2
C,=-=C =C 4.41
1 VvV 1+ VvV 2, ( )
q1 g2 +q
Cl,==C; — Cs. 4.42
2= 3,01 ( % ) 2 (4.42)
The coefficient matrix is
_Q 92
a=(y Z.)
1% 1%

The trace is clearly negative and the determinant (= q1q/V?) is positive. There-
fore the origin is asymptotically stable. Therefore the concentrations eventually

go to zero. O
q
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Figure 4.21 Coupled chemical reactors.
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Stream Plot for Logan p. 239 #13

ingo:= StreamPlot[{-4x+Yy/4, 4x-4y}, {x, -0.1, 0.1}, {y, -0.1, 0.1}]
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