1= Clear ["Global® %"1;
ZTransform [b”n %= Sin [a*n],n, z ]

ib (—l+<e2j1a) z

Out[2]= -
2 (—b2 et?+b (l+e21a) z —elazz)

in3:= InverseZTransform [3z/(8z-1),z,n 1]

ouiz= 37"

inf4):= InverseZTransform [bxz/(z-b)"2,z,n ]

ouf4= b"n

5= ZTransform [y [n+1] -2=*y[n], n,z ]

oufsl= -2y [0] -2 ZTransform(y[n], n, z] +z ZTransform[y [n], n, z]

in[el:= ZTransform [n, n, z ]

z

out[6]=
(-1 +2)2

7= Solve [ZTransform [y[n+1] -2%y[Nn],n,z ] ==
ZTransform [n, n, z ], ZTransform [y[n],n,z 1]

z+2zy[0]-222y[0] +2z3y[0]

out[7]= HZTransform[y[n], n, z] -» H

(-2+2) (-1+2)2

Z,I"I]

z+2y[0]-22z2y[0] +23y[0]

ingl:= InverseZTransform [
(=2 +2) (-1+2)2

ougl= -1 +2"-n+2"y[0]
= ZTransform [y[n+1] -2=*y[n], n,z ]

ouf9l= -2y [0] -2 ZTransform[y[n], n, z] +z ZTransform[y[n], n, z]
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in[10]:= ZTransform [3”n, n, z ]

z

out[10]= 3
-o+Z

in11):= Solve [ZTransform [y[n+1] -2y [Nn],n,z ] ==
ZTransform [3”n, n, z ], ZTransform [y[n],n,z 1]

z-3zy[0] +22y[0]
(-3+2) (-2+2) }}

out[11]= {{ZTransform[y[n], n, z] »

z-3zy[0] +22%y[0]

in12:= InverseZTransform [ 3 > ,Z,n ]
(-3+2) (-2+2)

oufz)= -2" + 3"+ 2"y [0]
in13:= ZTransform [y[n+1],n,z ]

ouf13)= -2y [0] +z ZTransform(y[n], n, z]

in[14:= ZTransform [axy[n] +b, n,z ]

bz
out[14]=

+aZTransform(y[n], n, z]
-1+2z

in1s):= Solve [ZTransform [y[n+1],n,z ] =
ZTransform [axy[n] +b, n, z ], ZTransform [y[n], n,z ]]

bz-zy[0]+2z2y[0]

out[15]= {{ZTransform[y[n], n,zj- (-1+2) (-a+z) H

bz-zy[0]+2z2y][O
inf16]:= Simplify [InverseZTransform [ 1 yo1+27y1 ], , ”
(-1+z) (-a+2)

(-1l+a"y b+ (-1+a)ay[0]

out[16]= 1
-l+a
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7= a=7/4;b =1;y [0] = 0; ListPlot [
(-1+a") b+ (-1+a)a"y[0]

Table [{n } {n, 0, 10 }].

-l+a
PlotStyle - PointSize [0.02 ] ]
350 ®
300
250
200 ®
out[17]=
150

100

50

2 4 6 8 10

inf18):= LaplaceTransform [Exp[-7t]*Sin [5t],t,z ]

5

out[18] ———

25+ (7+2)2

24 (1+522 (-2 +22))
inf19):= InverseLaplaceTransform [ ,Z, t ]
(1+2%)

oufio= t*Sin(t]
in[20:= InverseLaplaceTransform [Exp[-22z]1/(z+1),2,t ]

ouzo)= e®™ Heavi si deTheta [-2 +1 ]
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In[21]:=

out[21]=

Plot

10

0.8

0.6

0.4

0.2

0.0

[ UnitStep [-2+t], {t, 0,6 }, AxesOrigin - {0, -0.05 }, PlotStyle

- Directive

[Black, Thick

1]
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inj22):= Plot [Evaluate [Sqrt [n/Pi] Exp[-nx"2] /.
n- {1, 10, 100 1}1, {x, -2, 2}, PlotRange - All, PlotStyle -
{Directive [Black, Thick 1, Directive [Black, Dashed 1, Black }1]

out[22]=
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in[23):= Plot [UnitStep [Sin [x]], {X, 0, 30 }, AxesOrigin - {0, -0.05 }, PlotStyle - Directive [Black, Thick 11

10

0.8

0.6

out[23]= L

0.4+

0.2

0.0 —

In[24]:= equation = " [t]+10Qq"' [t] +100 q[t] == DiracDelta [t ]

outz4]= 100 q[t] +10q'[t] +q”[t] ==DiracDeltaft]

in[25]:= LaplaceTransform [equation, t, z ]

oufzs)= 100 Lapl aceTransform[q(t], t, z] +z2 Lapl aceTransform[q[t], t, z] +10 (z Lapl aceTransform(q([t], t, z] -q[0]) -zq[0] -q'[0] =1

inj26):= Solve [LaplaceTransform [equation, t, z 1,
LaplaceTransform [qrti.t,z 11

1+10q9[0] +zq[0] Jrq’[O]}\JL

out[26]= {{Lapl aceTransform[q[t], t, z] - 5
100+10z +z

7= %[[1]11 /. {9[0]1 »0,q" [0] -0}

1

out[27]= {Lapl aceTransform[q[t], t, z] > —}
100 + 10 z + z2



in[28]:= InverseLaplaceTransform
estsin[5V3 t]
53
et sin [5V3 t

Out[28]=

in29]:= Plot

[LaplaceTransform [qrti1,.t,z 1/. %z, t 1]

53

out[29]=

] /0.01, {t, 0,1 1}, PlotStyle - Directive [Black, Thick ]]
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