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b. Solve the system
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using second-order methods, and the methaF of undetermined coefficients.
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3. Consider the competition model
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n

0
0.05
0.1
0.15
0.2
0.25
0.3
0.35
0.4
0.45
0.5
0.55
0.6
0.65
0.7
0.75
0.8
0.85
0.9
0.95
1

y_n
3

3.042336
3.069|782
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3.099| 75
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3.0439|64
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3.0293:78
3.022075
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0.846720048
0.548927484
0.338397981
0.190275308
0.08639329
0.013732307
-0.036953802
-0.072201441
-0.096619417
-0.113451632
-0.124977994
-0.132798754
-0.138035671
-0.141474086
-0.143663115
-0.144986224
-0.145710858
-0.146023314
-0.146053189
-0.14589052
-0.145597772

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

m_n=f(t_n,y_n) Delta_t=h y_(n+1)

3.042336
3.069782
3.086702
3.096216
3.100536
3.101222
3.099375
3.095765
3.090934
3.085261
3.079012
3.072372
3.06547
3.058397
3.051214
3.043964
3.036679
3.029378
3.022075
3.01478
3.0075




Step (n) tn vy n m_n=f(t_n,y_n) Delta_t=h y_(n+1)

0 0 3 =6*SIN(C2)-0.3*B2*C2 0.05 =C2+D2*E2
=A2+1 =B2+E2 =F2 =6%*SIN(C3)-0.3*B3*C3 =E2 =C3+D3*E3
=A3+1 =B3+E3 =F3 =6*SIN(C4)-0.3*B4*C4 =E3 =C4+D4*E4
=A4+1 =B4+E4 =F4 =6*SIN(C5)-0.3*B5*C5 =E4 =C5+D5*E5
=A5+1 =B5+E5 =F5 =6*SIN(C6)-0.3*B6*Cb =E5 =C6+D6*E6
=A6+1 =B6+E6 =F6 =6*SIN(C7)-0.3*B7*C7 =E6 =C7+D7*E7
=A7+1 =B7+E7 =F7 =6*SIN(C8)-0.3*B8*(C8 =E7 =C8+D8*ES8
=A8+1 =B8+E8 =F8 =6*SIN(C9)-0.3*B9*C9 =E8 =C9+D9*E9
=A9+1 =BO+E9 =F9 =6*SIN(C10)-0.3*B10*C10 =E9 =C10+D10*E10
=A10+1 =B10+E10 =F10 =6*SIN(C11)-0.3*B11*C11 =E10 =C11+D11*E11
=A11+1 =B11+E11 =F11 =6*SIN(C12)-0.3*B12*C12 =F11 =C12+D12*F12
=A12+1 =B12+E12 =F12 =6*SIN(C13)-0.3*B13*C13 =E12 =C13+D13*E13
=Al13+1 =B13+E13 =F13 =6*SIN(C14)-0.3*B14*C14 =E13 =C14+D14*E14
=A14+1 =B14+E14 =F14 =6*SIN(C15)-0.3*B15*C15 =E14 =C15+D15*E15
=A15+1 =B15+E15 =F15 =6*SIN(C16)-0.3*B16*C16 =E15 =C16+D16*E16
=A16+1 =B16+E16 =F16 =6*SIN(C17)-0.3*B17*C17 =E16 =C17+D17*E17
=Al17+1 =B17+E17 =F17 =6*SIN(C18)-0.3*B18*C18 =E17 =C18+D18*E18
=A18+1 =B18+E18 =F18 =6*SIN(C19)-0.3*B19*C19 =E18 =C19+D19*E19
=A19+1 =B19+E19 =F19 =6*SIN(C20)-0.3*B20*C20 =E19 =C20+D20*E20
=A20+1 =B20+E20 =F20 =6*SIN(C21)-0.3*B21*C21 =E20 =C21+D21*E21
=A21+1 =B21+E21 == =6*SIN(C22)-0.3*B22*C22 =E21 =C22+D22*E22
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8. Solve the differ
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ntial equation y" + xy = x, y(1) = 3 using
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10. A serjeg of phase Portraits for 4 system of linear ODEs s sh
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12. Use the Existence and Uniqueness Theorem to determine wIere the differential equation

is guaranteed to have a unique solution. Sketch the graph of the region. (14 points)
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13. Draw a phase line and phase plane (graph of ¥’ vs y) for theiautonomous differential equation
y' = y(¥? —1)(y — 4)2. Characterize each equilibrium as stable, unstable or semi-stable.
(16 points 71
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14, Directiop fields
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Where is the model logistic?

Describe eac

for population mog ' .
, ' | €ls are shown pelou, (18
d, F/ﬂd d d/ff@ff’ﬂfla/ équation that models the population ( lf

Plot trajectories of initial conditions that models each typ

Describe the Al‘ong-term behavior of each trajectory.
equilibrium as a carrying capacit
Convert the direction field into a phase line.
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