212 Lab #5 Key

My comments are in blue. You will need to select initial conditions, or choose an arbitrary value of the
unknown constants to obtain an example graph. For these problem, an arbitrary example is fine.
symsxytc

1a.

2 cos(2'2 log(x)) + sin(2'2 log(x)) + x*

>> g=dsolve('x*3*D3y-6*y=0",'x")
q =
C70*x"3 + C72*cos(27(1/2)*log(x)) + C71*sin(27(1/2)*log(x))

>> ezplot(x"3 + 2*cos(27(1/2)*log(x)) +
sin(2(1/2)*log(x)), [pi/60,pi/2])
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>> r=dSOIVe(ID4y+D3y+3*y=tI,lt|)

r= expit ((2017408445412841 iy2251799813685248 + 3262638015224865/45035996273704

t/3 + C74%exp(t*(((9*((3M(1/2)*7417(1/2)*i)/6 + 3/2)(1/3))/4 or \\“‘\\
+9%((3M1/2)*741/M(1/2)*i)/6 + 3/2)M2/3) + S5 ™\
36)7(1/2)/(6*(37(1/2)*7417(1/2)*(i/6) + 3/2)7(1/6)) + 1o
((9*((3M(1/2)*7417(1/2)*i)/6 + 1s]
3/2)M1/3)*((9*((37(1/2)*7417(1/2)*i)/6 + 3/2)7(1/3))/4 + 2 ‘
9*((3M(1/2)*741M(1/2)*i)/6 + 3/2)M(2/3) + 36)A(1/2))/2 -

36*((9*((37(1/2)*7417(1/2)*i)/6 + 3/2)7(1/3))/4 + a0l

9%((37(1/2)*7417(1/2)*i)/6 + 3/2)M(2/3) + 36)M(1/2) - o
9*((37(1/2)*7417(1/2)*i)/6 + 0 05 1 15 12 25 3 35 4

3/2)M2/3)*((9*((37(1/2)*7417(1/2)*i)/6 + 3/2)7(1/3))/4 +

9*((37M(1/2)*7411(1/2)*1)/6 + 3/2)M2/3) + 36)7(1/2) - (9*67(1/2)*(37(1/2)*741M(1/2)*i +
9)M(1/2))/8)"(1/2)/(6*(3%(1/2)*7417(1/2)*(i/6) + 3/2)N(1/6)*((9*(3"(1/2)*7417(1/2)*(i/6) +
3/2)M(1/3))/4 + 9*(37(1/2)*7411(1/2)*(i/6) + 3/2)7(2/3) + 36)7(1/4)) - 1/4)) + C75*exp(-t*(1/4 +
((9*((3%(1/2)*7411(1/2)*1)/6 + 3/2)(1/3)*((9*((3"(1/2)*7417(1/2)*i)/6 + 3/2)(1/3))/4 +
9*((37M(1/2)*7417(1/2)*1)/6 + 3/2)M2/3) + 36)7(1/2))/2 - 36%((9*((37(1/2)*7417(1/2)*i)/6 + 3/2)A(1/3))/4
+9%((37(1/2)*¥7417(1/2)*i)/6 + 3/2)M(2/3) + 36)7(1/2) - 9*((37(1/2)*7417(1/2)*i)/6 +
3/2)M2/3)*((9*((37(1/2)*741M(1/2)*i)/6 + 3/2)7(1/3))/4 + 9*((37(1/2)*7417(1/2)*i)/6 + 3/2)7(2/3) +
36)"(1/2) - (9*6"(1/2)*(37(1/2)*7417(1/2)*i + 9)7(1/2))/8)(1/2)/(6*(3"(1/2)*741"(1/2)*(i/6) +
3/2)M(1/6)*((9*(3M(1/2)*7417(1/2)*(i/6) + 3/2)M(1/3))/4 + 9*(37(1/2)*7417(1/2)*(i/6) + 3/2)7(2/3) +
36)M(1/4)) - ((9*((3M(1/2)*7417(1/2)*1)/6 + 3/2)M(1/3))/4 + 9*((37(1/2)*7417(1/2)*i)/6 + 3/2)7(2/3) +
36)M(1/2)/(6*(3M(1/2)*7417(1/2)*(i/6) + 3/2)7(1/6)))) + C76*exp(-t*(((9*((37(1/2)*7417(1/2)*i)/6 +
3/2)M(1/3))/4 + 9*((37(1/2)*741M1/2)*i)/6 + 3/2)M(2/3) + 36)(1/2)/(6*(3M(1/2)*7411(1/2)*(i/6) +
3/2)7(1/6)) - ((9*((37(1/2)*7417(1/2)*i)/6 + 3/2)(1/3)*((9*((37(1/2)*7417(1/2)*i)/6 + 3/2)"(1/3))/4 +
9*((37M(1/2)*7417(1/2)*1)/6 + 3/2)M2/3) + 36)7(1/2))/2 - 36%((9*((37(1/2)*7417(1/2)*1)/6 + 3/2)7(1/3))/4
+9%((3M(1/2)*¥741M1/2)*i)/6 + 3/2)M(2/3) + 36)M1/2) - 9*((3M(1/2)*7417(1/2)*i)/6 +
3/2)M2/3)*((9*((37(1/2)*741M(1/2)*i)/6 + 3/2)7(1/3))/4 + 9*((37(1/2)*7417(1/2)*1)/6 + 3/2)72/3) +
36)M(1/2) + (9*67(1/2)*(37(1/2)*7417(1/2)*i + 9)M(1/2))/8)M1/2)/(6*(3M(1/2)*7411(1/2)*(i/6) +



3/2)M(1/6)*((9*(3M(1/2)*7417(1/2)*(i/6) + 3/2)7(1/3))/4 + 9*(37(1/2)*7417(1/2)*(i/6) + 3/2)7(2/3) +
36)7(1/4)) + 1/4)) + C77*exp(-t*(((9*((37(1/2)*7417(1/2)*i)/6 + 3/2)~(1/3))/4 +
9*((37M(1/2)*7417(1/2)*i)/6 + 3/2)M(2/3) + 36)7(1/2)/(6*(37(1/2)*7417(1/2)*(i/6) + 3/2)(1/6)) +
((9*((3%(1/2)*7411(1/2)*1)/6 + 3/2)M1/3)*((9*((3"(1/2)*7417(1/2)*i)/6 + 3/2)N1/3))/4 +
9*((37M(1/2)*7417(1/2)*i)/6 + 3/2)M(2/3) + 36)7(1/2))/2 - 36*((9*((37(1/2)*7417(1/2)*1)/6 + 3/2)7(1/3))/4
+9%((37M(1/2)*¥741M1/2)*i)/6 + 3/2)M(2/3) + 36)7M(1/2) - 9*((37M(1/2)*7417(1/2)*i)/6 +
3/2)M2/3)*((9*((37(1/2)*¥7417(1/2)*i)/6 + 3/2)M(1/3))/4 + 9*((37(1/2)*7411(1/2)*1)/6 + 3/2)M2/3) +
36)M1/2) + (9*67(1/2)*(37(1/2)¥741M1/2)*i + 9)A(1/2))/8)M(1/2)/(6*(37(1/2)*7417(1/2)*(i/6) +
3/2)M(1/6)*((9*(3M(1/2)*7417(1/2)*(i/6) + 3/2)7(1/3))/4 + 9*(37(1/2)*7417(1/2)*(i/6) + 3/2)7(2/3) +
36)7(1/4)) + 1/4))

>> ezplot(t/3 + exp(t*(((9*((3(1/2)*7417(1/2)*i)/6 + 3/2)M(1/3))/4 + 9*((3M(1/2)*7417(1/2)*i)/6 +
3/2)M(2/3) + 36)7(1/2)/(6*(3"(1/2)*741%(1/2)*(i/6) + 3/2)N(1/6)) + ((9*((37(1/2)*7417(1/2)*i)/6 +
3/2)M1/3)*((9*((37M(1/2)*7417(1/2)*i)/6 + 3/2)M(1/3))/4 + 9*((3M(1/2)*7417(1/2)*1)/6 + 3/2)M(2/3) +
36)8(1/2))/2 - 36%((9*((37M1/2)*7417(1/2)*1)/6 + 3/2)M1/3))/4 + 9*((37(1/2)*7417(1/2)*i)/6 + 3/2)(2/3)
+36)M(1/2) - 9*((37(1/2)*7417(1/2)*i)/6 + 3/2)M(2/3)*((9*((37(1/2)*7417(1/2)*1)/6 + 3/2)M(1/3))/4 +
9*((37(1/2)*7417(1/2)*i)/6 + 3/2)M(2/3) + 36)M(1/2) - (9*67(1/2)*(37(1/2)*¥ 7417 (1/2)*i +
9)M1/2))/8)M1/2)/(6*(37(1/2)*7417(1/2)*(i/6) + 3/2)N1/6)*((9*(3%(1/2)*7417(1/2)*(i/6) +
3/2)M1/3))/4 + 9*(3M(1/2)*7417(1/2)*(i/6) + 3/2)M2/3) + 36)A(1/4)) - 1/4)) + exp(-t*(1/4 +
((9*((37(1/2)*7411(1/2)*i)/6 + 3/2)M(1/3)*((9*((3%(1/2)*7417(1/2)*1)/6 + 3/2)(1/3))/4 +
9*((37(1/2)*7417(1/2)*i)/6 + 3/2)M(2/3) + 36)7(1/2))/2 - 36*((9*((3(1/2)*7417(1/2)*i)/6 + 3/2)7(1/3))/4
+9%((30(1/2)*7417(1/2)*i)/6 + 3/2)M(2/3) + 36)M(1/2) - 9*((37(1/2)*7417(1/2)*i)/6 +
3/2)M2/3)*((9*((37M(1/2)*7417(1/2)*i)/6 + 3/2)M(1/3))/4 + 9*((37(1/2)*7417(1/2)*i)/6 + 3/2)(2/3) +
36)"(1/2) - (9%6"(1/2)*(3%(1/2)*7417(1/2)*i + 9)\(1/2))/8)\(1/2)/(6*(37(1/2)*741(1/2)*(i/6) +
3/2)M1/6)*((9*(37(1/2)*7417(1/2)*(i/6) + 3/2)M(1/3))/4 + 9*(37(1/2)*7417(1/2)*(i/6) + 3/2)7(2/3) +
36)0(1/4)) - ((9*((3M(1/2)*7417(1/2)*1)/6 + 3/2)M1/3))/4 + 9*((37M1/2)*741M(1/2)*i)/6 + 3/2)A(2/3) +
36)"(1/2)/(6*(37(1/2)*7417(1/2)*(i/6) + 3/2)"(1/6)))) + exp(-t*(((9*((37(1/2)*7417(1/2)*i)/6 +
3/2)M1/3))/4 + 9*((3M1/2)*7417(1/2)*i)/6 + 3/2)M2/3) + 36)A(1/2)/(6*(3M(1/2)*7417(1/2)*(i/6) +
3/2)7(1/6)) - ((9*((37(1/2)*7417(1/2)*1)/6 + 3/2)M(1/3)*((9*((3"(1/2)*7417(1/2)*i)/6 + 3/2)"(1/3))/4 +
9*((3M(1/2)*7417(1/2)*i)/6 + 3/2)7(2/3) + 36)7(1/2))/2 - 36*((9*((34(1/2)*7417(1/2)*i)/6 + 3/2)7(1/3))/4
+9%((30(1/2)*7417(1/2)*i)/6 + 3/2)M(2/3) + 36)M(1/2) - 9*((37(1/2)*7417(1/2)*i)/6 +
3/2)M2/3)*((9*((37M1/2)*7417(1/2)*i)/6 + 3/2)M(1/3))/4 + 9*((37(1/2)*7417(1/2)*i)/6 + 3/2)(2/3) +
36)M(1/2) + (9*67(1/2)*(3M(1/2)*7417(1/2)*i + 9)M(1/2))/8)M(1/2)/(6*(37M1/2)*7411(1/2)*(i/6) +
3/2)M1/6)*((9*(37(1/2)*741M(1/2)*(i/6) + 3/2)M1/3))/4 + 9*(3M(1/2)*7417(1/2)*(i/6) + 3/2)7(2/3) +
36)1(1/4)) + 1/4)) + exp(-t*(((9*((37(1/2)*7417(1/2)*i)/6 + 3/2)M(1/3))/4 + 9*((37(1/2)*7417(1/2)*i)/6 +
3/2)M(2/3) + 36)7(1/2)/(6*(3"(1/2)*7417(1/2)*(i/6) + 3/2)N(1/6)) + ((9*((37(1/2)*7417(1/2)*i)/6 +
3/2)M1/3)*((9*((37M(1/2)*7417(1/2)*i)/6 + 3/2)M(1/3))/4 + 9*((37(1/2)*7417(1/2)*i)/6 + 3/2)(2/3) +
36)1(1/2))/2 - 36%((9*((37(1/2)*7417(1/2)*i)/6 + 3/2)M(1/3))/4 + 9*((3(1/2)*7417(1/2)*i)/6 + 3/2)7(2/3)
+36)7(1/2) - 9*((37M(1/2)*7417(1/2)*i)/6 + 3/2)M2/3)*((9*((37(1/2)*7417(1/2)*1)/6 + 3/2)M(1/3))/4 +
9*((3M(1/2)*7417(1/2)*i)/6 + 3/2)M(2/3) + 36)M(1/2) + (9*6/(1/2)*(37(1/2)*7417(1/2)*i +
9)M1/2))/8)M1/2)/(6*(37(1/2)*7417(1/2)*(i/6) + 3/2)N(1/6)*((9*(37(1/2)*7417(1/2)*(i/6) +
3/2)7(1/3))/4 + 9*(3"(1/2)*741(1/2)*(i/6) + 3/2)\(2/3) + 36)"(1/4)) + 1/4)),[0,4])

Maybe not a problem I’d want to solve by hand!

1c.
>> s=dsolve('D4y+y=0','t")



S =

C79*exp((27(1/2)*1)/2)*cos((27(1/2)*t)/2) + C81*exp(-
(27(1/2)*t)/2)*cos((27(1/2)*1)/2) +
C80*exp((27(1/2)*t)/2)*sin((27(1/2)*t)/2) + C82*exp(-
(27(1/2)*t)/2)*sin((27(1/2)*1)/2)

>> ezplot(exp((27(1/2)*t)/2)*cos((27(1/2)*t)/2) + exp(-
(27(1/2)*t)/2)*cos((27(1/2)*1)/2) +
exp((27(1/2)*t)/2)*sin((27(1/2)*t)/2) + 2*exp(-
(27(1/2)*t)/2)*sin((22(1/2)*1)/2),[-pi,pil)

1d.
>> u=dsolve('D4y-y=0','t")

u=
C84*cos(t) + C87*exp(t) + C85*sin(t) + C86*exp(-t)
>> ezplot(4*cos(t) + 7*exp(t) + 5*sin(t) + 6*exp(-t),[-2,2])

le.
>> v=dsolve('D4y-y=sin(t)','t')

V=

sin(3*t)/16 - (3*sin(t))/16 + cos(t)*(t/4 - sin(2*t)/8) +
C89*cos(t) + C92*exp(t) + C90*sin(t) + C91*exp(-t)

>> ezplot(sin(3*t)/16 - (3*sin(t))/16 + cos(t)*(t/4 - sin(2*t)/8) +
9*cos(t) + 2*exp(t) + sin(t) + exp(-t),[-2,2])

1f. 4y826638068920000/2251799813685248 . 4 6 432 gin((4472117464545751 log(t)/45035996273704¢

>> w=dsolve('t"4*D4y-4*y','t")
W =

C94*tN(3/2 - (4*5M(1/2) + 5)M1/2)/2) + CO5*tA((4*57(1/2) +
5)M1/2)/2 + 3/2) + C97*t"(3/2)*cos((log(t)*(4*57(1/2) -
5)7(1/2))/2) + C96*t*(3/2)*sin((log(t)*(4*57(1/2) -
5)2(1/2))/2)

>> ezplot(4*t~(3/2 - (4*57(1/2) + 5)7(1/2)/2) +
S5*tA((4*57(1/2) + 5)7(1/2)/2 + 3/2) -

exp(2"2 t)/2) cos((2' t)/2) +..+ exp((2"2 1y2) sin((2'? t)2)
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7*t7(3/2)*cos((log(t)*(4*57(1/2) - 5)M(1/2))/2) + 6*t”(3/2)*sin((log(t)*(4*57(1/2) - 5)7(1/2))/2),[0.1,3])




lg. 2 1))156 - (5 sin(t + 3'2 t))/312 + (5 sint - 32 1))312 + (32 cos(t + 32 1))104 + (3" cos(t - 3

>> z=dsolve('D3y-8*y=sin(t)','t') /

250 l ]
Z= 200 / 4
cos(37(1/2)*t)*((5*cos(t + 37(1/2)*t))/312 + (5*cos(t - ol /
3M1/2)*t))/312 - (7*sin(t + 37(1/2)*t))/156 - (7*sin(t - \ /
37(1/2)*1))/156 - (37(1/2)*cos(t + 34(1/2)*1))/156 + o\ 4
(3M1/2)*cos(t - 37M1/2)*1))/156 + (37(1/2)*sin(t + o\ //’/_ﬁL/
37M1/2)*t))/104 - (3M1/2)*sin(t - 32(1/2)*t))/104) - 50 \\L,,-// 1
sin(t)/30 - cos(t)/60 - sin(37(1/2)*t)*((7*cos(t - 3 2 3 o i ) 3
37M1/2)*t))/156 - (7*cos(t + 37(1/2)*t))/156 - (5*sin(t + '

3M1/2)*t))/312 + (5*sin(t - 34(1/2)*t))/312 + (37(1/2)*cos(t + 37(1/2)*t))/104 + (37(1/2)*cos(t -
37(1/2)*t))/104 + (37(1/2)*sin(t + 37(1/2)*t))/156 + (37(1/2)*sin(t - 3~(1/2)*1))/156) + C101*exp(2*t) +
C99*exp(-t)*cos(37(1/2)*t) + CLO0*exp(-t)*sin(37(1/2)*t)

>> ezplot(cos(32(1/2)*t)*((5*cos(t + 37(1/2)*t))/312 + (5*cos(t - 37(1/2)*t))/312 - (7*sin(t +

37 (1/2)*t))/156 - (7*sin(t - 3/(1/2)*t))/156 - (37(1/2)*cos(t + 3~(1/2)*1))/156 + (3~(1/2)*cos(t -
37(1/2)*t))/156 + (32(1/2)*sin(t + 3/(1/2)*t))/104 - (37(1/2)*sin(t - 3/(1/2)*t))/104) - sin(t)/30 -
cos(t)/60 - sin(371/2)*t)*((7*cos(t - 34(1/2)*t))/156 - (7*cos(t + 3~(1/2)*t))/156 - (5*sin(t +

37 (1/2)*1))/312 + (5*sin(t - 32(1/2)*t))/312 + (37(1/2)*cos(t + 3/(1/2)*1))/104 + (3”~(1/2)*cos(t -
37(1/2)*1))/104 + (37(1/2)*sin(t + 38(1/2)*1))/156 + (37(1/2)*sin(t - 37(1/2)*t))/156) + exp(2*t) +
9*exp(-t)*cos(37(1/2)*t) + exp(-t)*sin(37(1/2)*t),[-pi,pil)

2. (10 cos(2"? log(x)))11 +...+ x*11
>> g=dsolve('x*3*D3y-6*y=0','y(1)=1','Dy(1)=2','D2y(1)=-3",'x')

6 s
q = : //'/
(10*cos(27(1/2)*log(x)))/11 + ‘ pd
(19*%27(1/2)*sin(27(1/2)*log(x)))/22 + x"3/11 3 e

//I,

>> ezplot(q,[1,4]) : ///-/

Y 7~
3. 1 15 2 25 3 35 4

>> u=dsolve('D4y-
y=0",'y(0)=c','Dy(0)=0','D2y(0)=0",'D3y(0)=0"'t")

u=

(c*cos(t))/2 + (c*exp(t))/4 + (c*exp(-t))/4

>> figure, hold on

>> for cval=-1:0.25:2
ezplot(subs(u,c,cval),[-2*pi,2*pi]),end
>> hold off
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4.
>> u=dsolve('D4y-
y=0','y(0)=0'",'Dy(0)=c','D2y(0)=0",'D3y(0)=0",'t")

u -
(c*exp(t))/4 + (c*sin(t))/2 - (c*exp(-t))/4

>> figure, hold on

>> for cval=-1:0.25:2
ezplot(subs(u,c,cval),[-2*pi,2*pi]),end
>> hold off

5.
>> u=dsolve('D4y-
y=0','y(0)=0','Dy(0)=0",'D2y(0)=c','D3y(0)=0','t")

u =
(c*exp(t))/4 - (c*cos(t))/2 + (c*exp(-t))/4

>> figure, hold on

>>

>> for cval=-1:0.25:2
ezplot(subs(u,c,cval),[-2*pi,2*pi]),end
>> hold off

6.
>> u=dsolve('D4y-
y=0",'y(0)=0",'Dy(0)=0",'D2y(0)=0",'D3y(0)=c','t')

u=
(c*exp(t))/4 - (c*sin(t))/2 - (c*exp(-t))/4
>> figure, hold on

>> for cval=-1:0.25:2

ezplot(subs(u,c,cval),[-2*pi,2*pi]),end
>> hold off

exp(ty2 - exp(-t)/2 + sin(t)
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exp(t)/2 - exp(-t)2 - sint)

7. Yes, e does, but while you can spot it in the equation, the exponential increases so quickly that the

effect is not as noticeable.



