Clear [rep, X, Theta, No, Y, PlotX, PlotN, PlotY]; rep =40000;
For [i =1; X= {Random[Normal Di stribution[0, 111}, i srep, i ++,
X =Jdoin[X, {Exp[-1/1000] *X[[i]] + Random[Normal Di stribution[0O, Sgrt[1-Exp[-1/20001111}11;
For [i =1; No = {Random[Normal Di stri bution[0, 111}, i <rep, i ++, No =
Joi n[No, {Exp[-1/1000] *No[[i]] +Random[Nornal Di stribution[0, Sgrt [1-Exp[-1/20001111}11;
Thet a = Random[Uni fornDi stribution[{-Pi, Pi}]1;
No = Tabl e[Sqrt [2] * No[[i ]] » Cos[Theta -15+10 =« (i -1) /1000], {i, 1, rep+1}1;
Plot X = ListPlot [X, Ticks -> {{{1, "-15"}, {5001, "-10"}, {10001, "-5"3}, {15001, "0"},
{20001, "5"}, {25001, "10"}, {30001, "15"3}, {35001, "20"}, {40001, "25"3}}, Autonatic},
AxesLabel -> {"t", "X(t)"}, AxesOrigin- {15001, 0}1;
Pl ot N = Li st Pl ot [No, Ticks -> {{{1, "-15"}, {5001, "-10"}, {10001, "-5"}, {15001, "0"},
{20001, "5"}, {25001, "10"}, {30001, "15"3}, {35001, "20"}, {40001, "25"3}}, Autonatic},
AxesLabel -> {"t", "N(t)"}, AxesOrigin- {15001, 0}]; Y = X+ No;
PlotY =ListPlot[Y, Ticks -> {{{1, "-15"}, {5001, "-10"}, {10001, "-5"}, {15001, "0"},
{20001, "5"}, {25001, "10"3}, {30001, "15"3}, {35001, "20"}, {40001, "25"3}}, Autonatic},
AxesLabel -> {"t", "Y(t)"}, AxesOigin- {15001, 0}71;

Show [Pl ot X]

Show[Pl ot N]
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Show[Pl ot Y]

Y(t)

Cl ear [SxX, Snn]; Sxx[onmega_] : =2/ (1 +onmega”™2);

Snn[onmega_] : = (Sxx[onega - 10] + Sxx [onega + 10]) / 2;

Pl ot1 = Pl ot [Sxx [onega], {onega, -25, 25}, PlotRange » {-0.01, 2.01}7];
Pl ot2 = Pl ot [Snn[onmega], {onega, -25, 25}, PlotRange » {-0.01, 2.01}];

Show[{Plot1, Plot2}]
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Ful | Si mpl i fy[FourierTransform[Sxx [omega] / (Sxx [omega] + Snn[onega]), onega, t]/Sqrt [2 %= Pi ]

2 11 [x 1 (29 - 15 1 1/183 | et Poot [S151:48 21751 3] Heayi si deThet a -t ]
— |— | — DiracDeltaft] + 5 +
no|2 4 /366 \/
24+51i /183
(20 - 15 1 /183 | gt Feet [s151:48 13741 2] Heayi si deThet a [t ] 1
v (29 +15 i /183 )
24+51 /183 24-51 /183
s Tt
ot Root [5151.+48 7124771%&, 1] (et Root [82416+192 #12+1:1%& 4] Haavi si deThet a[-t] + Heavi si deTheta[t ] )
Cl ear [h2];
2 1 (29 - 151 /183 ) @t Root [s151+48 a1%ent’ 2] eqy sj deThet al-t ]
h2[t_]:=Re[ - 5 +
T 4 V366 24451 4/183
(29 - 151 /183 ) et Moot [sis1Bm1tn’a 2] Heayi si deThet alt | 1
+ (29 +15 1 /183 )
24+51 4/183 24-51 4/183

et Root [5151+48 21241148, 1] (et Root [82416+192 21241148, 4] Heavi si deThet a[-t]+ Heavi si deThet a [t ]) ];

Pl ot [h2[t], {t, -2.01, 2.01}, PlotRange » {-2.01, 1.51}]
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d ear [hh2]; hh2 = Tabl e[N[h2[-2 +i /10001, {i, O, 4000}]; ListPl ot [hh2,
Ticks -> {{{1, "-2"}, {1001, "-1"3}, {2001, “0"}, {3001, "1}, {4001, “2"}}, Automatic},
AxesLabel —> {"t", "h(t)-delta(t)/2"}, PlotRange » {-2.01, 1.51}, AxesQrigin - {2001, 0}]

h(t—delta(t)/2
150

-1.5

-2.0

d ear [Z]; Z = Tabl e[Sum[hh2[[i ]] = Y[[j +2000 -i]] /1000, {i, 1, 2000}] +
Sum[hh2[[i 1] * Y[[j +2000 -i ]] /1000, {i, 2002, 4000}] +Y[[j 11/2, {j, 15001, 25001}];

Li stPlot [Z, Ticks -> {{{1, "0"}, {5001, "5"}, {10001, "10"}}, Automatic},
AxesLabel -> {"t", "Z({t)"}, AxesOrigin- {1, 0}]

Z(t)

0.6
0.4 o
0.2 .
t
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-0.6

ListPlot [Tabl e[Y[[j 1], {j, 15001, 25001}1,
Ticks -> {{{1, "0"}, {5001, "5"3}, {10001, "10"}}, Automatic},
AxesLabel -> {"t", "Y(t)"}, AxesOrigin- {1, 0}]

Yt

“W&Mvw
AUV |
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Li st Pl ot [Tabl e[X[[j 11, {j, 15001, 25001}],
Ticks -> {{{1, "0"}, {5001, "5"3}, {10001, "10"}}, Automatic},
AxesLabel -> {"t", "X(t)"}, AxesOrigin- {1, 0}]

X()

ListPlot [(Table[Y[[j 11, {j, 15001, 25001}] - Tabl e[X[[j 11, {j, 15001, 25001}]) "2,
Ticks -> {{{1, "0"}, {5001, "5"3}, {10001, "10"}}, Automatic},
AxesLabel -> {"t", " (Y(t)-X(t))"2"}, AxesOrigin- {1, 0}, PlotRange -» {-0.01, 3.11}]

(Y(O-X(®)"2

0 5 10

ListPlot [(Z-Table[X[[j 1], {j, 15001, 25001}]) "2,
Ticks -> {{{1, "0"}, {5001, "5"3}, {10001, "10"}}, Automatic},
AxesLabel -> {"t", " (Z(t)-X(t))"2"}, AxesOrigin- {1, 0}, PlotRange » {-0.01, 3.11}]

(ZO-X)"2
30f
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