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Exercicio 4.6

f[x_, n_, p_] := PDF[BinomialDistribution[n, p], x];

F[x_, n_, p_] := CDF[BinomialDistribution[n, p], x];
f[x, n, p] .

1-F[x-1, n, p] '

Alx_,n_,p_]=

Mean [BinomialDistribution[50, 0.05]]
Variance[BinomialDistribution[50, 0.05]]

F[14, 50, 0.05]

listl = Table[{x, N[A[x, 50, 0.05], 51}, {x, O, 10, 1}]
ListPlot[listl]

2.5
2.375
1.

{{0, 0.076945}, {1, 0.219366}, {2, 0.362355},
{3, 0.478543}, {4, 0.567528}, {5, 0.635424}, {6, 0.687993},
{7, 0.729491}, {8, 0.762891}, {9, 0.790256}, {10, 0.813033}}

0.8 N °
L [ ]
[ ]
[ ]
[ °
0.6
L [ )
[ ]
0.4
L °
02f °
¢
1 1 1 1 1
2 4 6 8 10

Exercicio 4.7

0.99*
1-(1-0.99)*
0.992
1-(1-0.99)3
0.960596

1.
0.9801

0.999999
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Exercicio 4.19

Alt_, u_,©0_1=06u (ut)* Exp[(ut)°];
Plot[{A[t, 1, .5], A[t, .5, .6]}, {t, .001, 10}, PlotRange -» {0, 4},
PlotLegends - Placed[{" (u,8)=(1,.5)", "(u,8)=(.5,.6)"}, Right]]

4

Exercicio 4.20

f[t_l H_, O 1

R[t_, u_, o_]

PDF [LogNormalDistribution[u, o], t];
1 - CDF [LogNormalDistribution[u, o], t];
flt, u, o] .
14
R[t, u, o]
Plot[XA[t, 0, 1], {t, 0, 12}, PlotRange -» {0, 1}]

Alt_, u_, o_]

0.6
0.4r

0.2




£[t_, u_, o_]
R[t_, p_,0_]

hit_, u_, o_]

PDF [LogNormalDistribution[u, o], t];
1 - CDF [LogNormalDistribution[u, o], t];
f£lt, 4, 0] |

14
R[t, u, o]

Ex-Cap4.nb

Plot[{f[t, 0, 1], £[t, 1, 0.3], £[t, 2, .31}, {t, O, 12}, PlotRange -» {0, .8},

PlotLegends - Placed[{"u,0=0,1", "u,o0=1,.3", "u,0=2,.3"}, Right],

PlotStyle » {GrayLevel[0], {GrayLevel[0], Dashing[{.03}]}, GrayLevel[.5]}]

Plot[{R[t, O, 1], R[t, 1, 0.3], R[t, 2, .3]},
{t, 0, 12}, PlotRange -» {0, 1}, AxesOrigin -» {0, 0},

PlotLegends - Placed[{"y,0=0,1", "u,o0=1,.3", "u,0=2,.3"}, Right],

PlotStyle » {GrayLevel[0], {GrayLevel[0], Dashing[{.03}]}, GrayLevel[.5]}]

Plot[{h[t, O, 1], h[t, 1, 0.3], h[t, 2, .3]},
{t, 0, 12}, PlotRange » {0, 1.8}, AxesOrigin -» {0, 0},

PlotLegends - Placed[{"u,0=0,1", "u,o0=1,.3", "u,0=2,.3"}, Right],

PlotStyle » {GrayLevel[0], {GrayLevel[0], Dashing[{.03}]}, GrayLevel[.5]}]

0.8

1,0=0,1
u,0=1,.3
u,0=2,.3

1,0=0,1
u,0=1,.3
u,0=2,.3
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u,0=0,1
- — u,0=1,3
u,0=2,.3

Exercicio 4.22

f[t_, a_, 6_] = PDF[WeibullDistribution[a, 6], t];
R[t_, a_, 6_] = 1-CDF[WeibullDistribution[a, §], t];
f[t, a, 6]

R[t, a, 5]
Plot[{f[t, 0.25, 1], f[t, 1, 1], f[t, 2, 1], f[t, 4, 1]}, {t, O, 5},
PlotRange » {0, 2}, PlotLegends -» Placed[{"a=.25", "a=1", "a=2", "a=4"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[1l, O, 0], Dashing[{.03}]},
RGBColor [0, 1, 0], {RGBColor[0, O, 1], Dashing[{.03}]}}]

hit_,a_,6_]=

Plot[{R[t, 0.25, 1], R[t, 1, 1], R[t, 2, 1], R[t, 4, 1]}, {t, O, 2},
PlotRange -» {0, 2}, PlotLegends -» Placed[{"a=.25", "a=1", "a=2", "a=4"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[1l, O, 0], Dashing[{.03}]},
RGBColor [0, 1, 0], {RGBColor[0, O, 1], Dashing[{.03}]}}]

Plot[{h[t, 0.25, 1], h[t, 1, 1], h[t, 2, 1], h[t, 4, 1]}, {t, O, 2},
PlotRange -» {0, 2}, PlotLegends » Placed[{"a=.25", "a=1", "a=2", "a=4"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[l, O, 0], Dashing[{.03}]},
RGBColor [0, 1, 0], {RGBColor[0, O, 1], Dashing[{.03}]}} e]

2.0
15] \
1 /
I / \ — a=25
i / \ — — a=1
1.0§ \
I \ } \ a=2
i\ Al — — oa=4
05}




2.0

2.0

0.5
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— a=.25

— — a=1
=2
— — a=4

— a=.25
— a=1
— a=2
— a=4
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Exercicio 4.23

amostra = {.41, .58, .75, .83, 1., 1.08, 1.17, 1.25, 1.35};
n = Dimensions[amostra] [[1]]
Mean [amostra]

Variance[amostra] x (n-1) / n + Mean [amostra]?

h = FindRoot [ {Mean[amostra] - & ><Gamma[i +1] == 0,
a

2
Variance[amostra] x (n-1) / n+Mean[amostra]? - 62 x Gamma[— + 1] == 0} '
a

{6, 1}, {a, 1}]
raiz = {§, a} /. Dispatch[h];

n- t i a i‘
FindRoot[{é— 2 (amos ra[[:.]]) ==0,

n

2 -nxLog[&] + iLog[amostra[ [i]]] + 5% xLog[&] x 2 (amostra[[i]])”
a 4

i=1 i=1

-6%x iLog[amostra[ [11]1] (amostra[ [1]] )"‘ = 0},

i=1
{6, raiz[[1]]}, {a, raiz[[2]]}]
9
0.935556
0.964022

{6-51.04018, a > 3.47575}

{6>1.04077, o » 3.68246}

Exercicio 4.25

flt_, u_, o_]
R[t_, u_, o_]

PDF [NormalDistribution[u, o], t];
1 - CDF [NormalDistribution[u, o], t];
flt, u, o] .

i
R[t, u, o]

Alt_, u_, 0]

Plot[{f[t, .5, .075], f[t, 1, .1], £[t, 2, .15]}, {t, O, 3}, PlotRange -» {0, 6},
PlotLegends - Placed[{"u=.5,0=.075", "u=1,0=.1", "u=2,0=.15"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[l, O, 0], Dashing[{.03}]},

RGBColor [0, 1, 0], {RGBColor[0, O, 1], Dashing[{.03}]}}]

Plot[{R[t, .5, .075], R[t, 1, .1], R[t, 2, .15]}, {t, O, 3}, PlotRange -» {0, 1},
PlotLegends - Placed[{"u=.5,0=.075", "u=1,0=.1", "u=2,0=.15"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[l, O, 0], Dashing[{.03}]},

RGBColor [0, 1, 0], {RGBColor[0, O, 1], Dashing[{.03}]}}]

Plot[{A[t, .5, .075], A[t, 1, .1], A[t, 2, .15]}, {t, O, 3}, PlotRange -» {0, 6},
PlotLegends -» Placed[{"u=.5,0=.075", "u=1,0=.1", "u=2,0=.15"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[l, 0, 0], Dashing[{.03}]},

RGBColor [0, 1, 0], {RGBColor[0, O, 1], Dashing[{.03}]}}]
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Exercicio 4.26

PDF [NormalDistribution[u, o], 2&]

(<]

£[t_, pu_, o_]

4
1- CDF[NormalDistribution[u, o], :o&]

1 - CDF [NormalDistribution (1, o], t—'E]

o

R[t_, u_, 0_] i
1 - CDF [NormalDistribution[u, cl, ;f]

flt, u, o] .
i
R[t, u, o]

Alt_, u_, o_]
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Plot[{f[t, .5, .075], £[t, 1, .1], £[t, 2, .15]}, {t, O, 3}, PlotRange -» {0, 6},
PlotLegends - Placed[{"u=.5,0=.075", "u=1,0=.1", "u=,0=.15"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[l, O, 0], Dashing[{.03}]},

RGBColor[0, 1, 0], {RGBColor [0, O, 1], Dashing[{.03}]}}]

Plot[{R[t, .5, .075], R[t, 1, .1], R[t, 2, .15]}, {t, O, 3}, PlotRange » {0, 1},
PlotLegends -» Placed[{"u=.5,.075", "u=1,0=.1", "u=,0=15"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[1l, O, 0], Dashing[{.03}]},

RGBColor [0, 1, 0], {RGBColor[0, O, 1], Dashing[{.03}]}}]

Plot[{A[t, .5, .075], A[t, 1, .1], A[t, 2, .15]}, {t, O, 3}, PlotRange » {0, 6},
PlotLegends - Placed[{"u=.5,0=.075", "u=1,0=.1", "u=2,0=.15"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[1l, O, 0], Dashing[{.03}]},

RGBColor [0, 1, 0], {RGBColor[0, O, 1], Dashing[{.03}]}}]

6r
u=.5,0=.075
— — u=1,0=1
u=,0=.15
5 20 25 30
1.0 —— <
\
08l \
I \
06 \ u=.5,.075
I | — — up=1,0=1
0.4 \ l‘l=1g=15
I \
\
I \
| L \\\ P L L L — —
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6r |
; l
5; ,
af ,
; ! y=5,0=.075
3 ' — — p=1,0=1
i | y=2,0=.15
2? I
,
i /
— AA__A/A n L n n n n
0.0 0.5 1.0

PDF [NomalDistribution [u,o], t;—“]

1-CDF [NomalDistribution [k, 01, %]
o

i
1-CDF [NormalDistribution[u,o], t%“]

1-CDF [NormalDistribution [, 01, %]

Plot3D[A[t, O, o], {o, 1, 2}, {t, 0.00001, 5}, PlotPoints - 40]

Exercicio 4.28

1
PDF [GammaDistribution|[a, ;] . t]

—tAp-lia (L) 7O
e t (A)
]

Gamma [«
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flt_,2_,a_]= PDF[GammaDistribution[a, l] , t];
A

R[t_, A_, a_]

1
1 - CDF [GammaDistribution|a, ;] ]

£[t, A, a]
R[t, A, a]

hit_, A_, a_]

Plot[{f[t, .5, .5], £[t, 5, 1], f[t, .25, 2], f[t, 1, 2]},
{t, 0, 5}, PlotRange » {0, 1},
PlotLegends -» Placed[{"A=.5,a=.5", "A=.5,a=1", "A=.25,a=2", "A=1,2a="}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[1l, O, 0], Dashing[{.03}]},
RGBColor [0, 1, 0], {RGBColor[0, O, 1], Dashing[{.03}]}}]

Plot[{R[t, .5, .5], R[t, .5, 1], R[t, .25, 2], R[t, 1, 2]},
{t, 0, 5}, PlotRange -» {0, 1},
PlotLegends - Placed[{"A=5,a=.5", "A=5,a=1", "A=.25,a=2", "A=1,a=2"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[1l, O, 0], Dashing[{.03}]},
RGBColor [0, 1, 0], {RGBColor[0O, O, 1], Dashing[{.03}]}}]

Plot[{h[t, .5, .5], h[t, .5, 1], h[t, .25, 2], h[t, 1, 2]},
{t, 0, 5}, PlotRange » {0, 1.5},
PlotLegends - Placed[{"A=.5,a=.5", "A=.5,a=1", "A=.25,a=2", "A=1,a=2"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[1l, O, 0], Dashing[{.03}]},
RGBColor [0, 1, 0], {RGBColor[0, O, 1], Dashing[{.03}]}}]

1.0 ‘
B
08 | |
RN
A=.5,a=.5
o6F \|
r — — A=.5,a=1
L A=.25,a=2
04
[ — — A=12a=
/)
02 / ~ ~
[/ T~
0 1 2 3 4 5
A=5,a=.5
— — A=5,a=1
A=.25a=2
— — A=1,a=2
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A=5a=.5
— — A=.5,a=1

A=.25a=2
— — A=1,a=2

n =50;
a=0.05;
h = FindRoot[{

PDF [ChiSquareDistribution[2 xn], a] - PDF[ChiSquareDistribution[2 xn], b] =0,
(CDF [ChiSquareDistribution[2 xn], b] - CDF [ChiSquareDistribution[2 xn], a] ) -

a
(1-a) == 0}, {a, Quantile[ChiSquareDistribution[2xn], —]},
2

{b, Quantile [ChiSquareDistribution[Z xn], 1- E] }]
2

raiz = {a, b} /. Dispatch[h];

raiz[[1]] x1.89

2xn
raiz[[2]] x1.89

2xn
{a—>73.0212, b>128.114}

1.3801
2.42135

raiz[[2]] -raiz[[1]]

a
Quantile [ChiSquareDistribution[Z xn], 1- —] -
2

]

Quantile[ChiSquareDistribution[2xn],

N R

55.0924

55.3393
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Exercicio 4.32

data = {152.7, 172.0, 172.5, 173.3, 193.0, 204.7, 216.5, 239.9, 262.6, 422.6};
n = Dimensions[data] [[1]]
miuinic = Mean[data]

(Mean[data])?

lambdainic =
Variance[data] x (n-1) /n

h = FindRoot [ {
n 1 & (data[[i]] -miu)?

- =0
2 lambda 2miu? & data[[i]] '

lambda &, (dat i1]1 -miu)? 1lambda o (dat i11 - mi
ambda Z ( ata[[1]] mJ.u) . ambda Z ( ata[[1i]] m:l.u)
miud & data[[i]] miu? £ data[[i]]

== 0},

{miu, miuinic}, {lambda, lambdainic}]

10
220.98
1944.53

{miu - 220.98, lambda » 2698.7}

A A (t-p)?
£lt_, pu_, A_] := | —— EXP[-—];
2xnwxt? 2%t

A t
R[t_, u_, A_] == CDF[NormalDistribution[O, 1], ’ - (1 - —)] -
t

22 A t
Exp[—] xCDF[NormalDistribution[O, 11, -.| — (1 + —] ] ;
u t u

£[t, u, Al

h[t_l H_/ A ] : ’
R[t, u, A]

Plot[{f[t, 1, .5], £[t, 1, 1], £[¢, 1, 3], £[¢, 1, 10]}, {t, O, 5},
PlotLegends -» Placed[{"A=.5", "A=1", "A=3", "2=10"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[1l, O, O], Dashing[{.03}]}, RGBColor[O, 1, O],
{RGBColor [0, O, 1], Dashing[{.03}]}}, PlotRange -» {{0, 5}, {0, 1.5}}]

Plot[{R[t, 1, .5], R[t, 1, 1], R[%, 1, 3], R[¢, 1, 10]}, {t, O, 5},
PlotLegends -» Placed[{"A=.5", "A=1", "A=3", "2=10"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[l, 0, 0], Dashing[{.03}]},

RGBColor [0, 1, 0], {RGBColor[0, O, 1], Dashing[{.03}]}}]

Plot[{h[t, 1, .5], h[t, 1, 1], h[t, 1, 3], h[t, 1, 10]}, {t, O, 5},
PlotLegends - Placed[{"A=.5", "A=1", "A=3", "A=10"}, Right],
PlotStyle » {GrayLevel[0], {RGBColor[1l, O, 0], Dashing[{.03}]},

RGBColor [0, 1, 0], {RGBColor[0, O, 1], Dashing[{.03}]}}]
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