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Tables

TABLE IlI: The Poisson Distribution

1.0+ o $—p————
08¢t —
Poisson, A =3.8 -~
0.6 T
Poisson, A = 3.8
Flx)+ —
0.4+ !
—
027 !
—
8 10 12 0 2 x 4 8 10 12
x )Lke——/\
Flx)=P(X =x)=
’ k=0 k!
A= E(X )

X 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0
0 0.905 0.819 0.741 0.670 0.607 0.549 0.497 0.449 0.407 0.368
1 0.995 0.982 0.963 0.938 0.910. 0.878 0.844 0.809 0.772 0.736
2 1.000 0.999 0.996 0.992 0.986 0.977 0.966 0.953 0.937 0.920
3 1.000 1.000 1.000 0.999 0.998 0.997 0.994 0.991 0.987 0.981
4 1.000 1.000 1.000 1.000 1.000 1.000 0.999 0.999 0.998 0.996
5 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999
6 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

x 1.1 12 1.3 1.4 1.5 1.6 1.7 1.8 1.9

01033 0301 0273 0247 0223 0202 018 0165 0.150
L] 0699 0663 0627 0592 0558 0525 0493 0463 0434
21 0900 0879 0857 0833 0809 078 0.757 0.731 0.704
310974 0966 0957 0946 0934 0921 0907 0.891 0.875
410995 0992 098 098 0981 0976 0970 0.964 0.956
510999 0998 0998 0997 0996 0994 0992 0.990 0.987
6 | 1.000 1.000 1.000 0.999 0999 0999 0998 0.997 0997
7 f 1000  1.000 1.000 1.000 1.000 1.000 1.000 0.999  0.999
8 | 1.000 1.000 1.000 * 1.000 1.000 1.000 1.000 1.000 1.000

Y
N

x 2.2 24 2.6 2.8 3.0 32 34 3.6
0 [ 0111 0.091 0074 0061 0050 0041 0.033 0.027
1| 035 0308 0267 0231 0199 0171 0147 0126
2 10623 0570 0518 0469 0423 0380 0340 0.303
310819 0779 0736 0.692 0647 0603 0558 0.515
4 (0928 0904 0877 0.848 0815 0.781 0.744 0706
510975 0964 0951 0935 0916 0.895 0.871 0.844
610993 0988 0983 0976 0966 00955 0942 0.927
710998 0997 0995 0992 0988 098 0977 0.969
8 | 1.000 =~ 0.999 0999 0.998 0.996 0994 0992 0.988
9 | 1.000 1.000 1.000 0.999 0999 0.998 0.997 0.996
10 | 1.000 1.000 1.000 1.000 1.000 1.000 0.999  0.999
11+ 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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4.6

4.8

5.0
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5.4

5.6

5.8

6.0

0.015 0.012
0.078  0.066
0.210 0.185
0.395  0.359
0.590 0.551

0.753  0.720
0.867 0.844
0.936  0.921
0.972  0.964
0.989 0.985

0.996  0.994
0.999 0.998
1.000 0.999
1.000 1.000
1.000  1.000

1.000 1.000
1.000 1.000
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0.010
0.056
0.163
0.326
0.513

0.686
0.818
0.905
0.955
0.980

0.992
0.997
0.999
1.000
1.000

1.000
1.000

0.008
0.048
0.143
0.294
0.476

0.651
0.791
0.887
0.944
0.975

0.990
0.996
0.999
1.000
1.000

1.000
1.000

0.007
0.040
0.125
0.265
0.440

0.616
0.762
0.867
0.932
0.968

0.986
0.995
0.998
0.999
1.000

1.000
1.000

0.006
0.034
0.109
0.238
0.406

0.581
0.732
0.845
0.918
0.960

0.982
0.993
0.997
0.999
1.000

1.000
1.000

0.005
0.029
0.095
0.213
0.373

0.546
0.702
0.822
0.903
0.951

0.977
0.990
0.996
0.999
0.999

1.000
1.000

0.004
0.024
0.082
0.191
0.342

0.512
0.670
0.797
0.886
0.941

0.972
0.988
0.995
0.998
0.999

1.000
1.000

0.003
0.021
0.072
0.170
0.313

0.478
0.638
0.771
0.867
0.929

0.965
0.984
0.993
0.997
0.999

1.000
1.000

0.002
0.017
0.062
0.151
0.285

0.446
0.606
0.744
0.847
0.916

0.957
0.980
0.991
0.996
0.999

0.999
1.000

6.5 7.0

7.5

8.0

85

9.0

9.5

10.0

10.5

11.0

0.002  0.001
0.011  0.007
0.043  0.030
0.112  0.082
0.224  0.173

0.369 0.301
0.527 0.450
0.673  0.599
0.792  0.729
0.877 0.830

0.933  0.901
0.966 0.947
0.984 0973
0.993 0987
0997  0.99%

0.999 0998
1.000 0.999
1.000 1.000
1.000 1.000
1.000 1.000

1.000 1.000
1.000 1.000
1.000  1.000
1.000 1.000

WO bR | w

—
o

P
[Ny

—_
[\

=
[9N]

-
N

—_
9,1

[y
)

=
~l

—_
x

Sy
]

N
[e]

N
—

N
[\V]

N
[#8]

0.001
0.005
0.020
0.059
0.132

0.241
0.378
0.525
0.662
0.776

0.862
0.921
0.957
0.978
0.990

0.995
0.998
0.999
1.000
1.000

1.000
1.000
1.000
1.000

0.000
0.003
0.014
0.042
0.100

0.191
0.313
0.453
0.593
0.717

0.816
0.888
0.936
0.966
0.983

0.992
0.996
0.998
0.999
1.000

1.000
1.000
1.000
1.000

0.000

0.002
0.009
0.030
0.074

0.150
0.256
0.386
0.523
0.653

0.763
0.849
0.909
0.949
0.973

0.986
0.993
0.997
0.999
0.999

1.000
1.000
1.000
1.000

0.000
0.001
0.006
0.021
0.055

0.116
0.207
0.324
0.456
0.587

0.706
0.803
0.876
0.926
0.959

0.978
0.989
0.995
0.998
0.999

1.000
1.000
1.000
1.000

0.000
0.001
0.004
0.015
0.040

0.089
0.165
0.269
0.392
0.522

0.645
0.752
0.836
0.898
0.940

0.967
0.982
0.991
0.096
0.998

0.999
1.000
1.000
1.000

0.000
0.000
0.003
0.010
0.029

0.067
0.130
0.220
0.333
0.458

0.583
0.697
0.792
0.864
0.917

0.951
0.973
0.986
0.993
0.997

0.998
0.999
1.000
1.000

0.000
0.000
0.002
0.007
0.021

0.050
0.102
0.179
0.279
0.397

0.521
0.639
0.742
0.825
0.888

0.932
0.960
0.978
0.988
0.994

0.997
0.999
0.999
1.000

0.000
0.000
0.001
0.005
0.015

0.038
0.079
0.143
0232
0.341

0.460
0.579
0.689
0.781
0.854

0.907
0.944
0.968
0.982
0.991

0.995
0.998
0.999
1.000
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11.5

12.0

12.5

13.0

13.5

14.0

14.5

15.0

15.5

16.0

0.000
0.000
0.001
0.003
0.011

0.028
0.060
0.114
0.191
0.289

0.402
0.520
0.633
0.733
0.815

0.878
0.924
0.954
0.974
0.986

0.992
0.996
0.999
0.999
1.000

1.000
1.000
1.000
1.000
1.000
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1.000
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1.000
1.000
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0.000
0.000
0.001
0.002
0.008

0.020
0.046
0.090
0.155
0.242

0.347
0.462
0.576
0.682
0.772

0.844
0.899
0.937
0.963
0.979

0.988
0.994
0.997
0.999
0.999

1.000
1.000
1.000
1.000
1.000

1.000
1.000
1.000
1.000
1.000

1.000

0.000
0.000
0.000
0.002
0.005

0.015
0.035
0.070
0.125
0.201

0.297
0.406
0.519
0.629
0.725

0.806

0.869
0.916
0.948
0.969

0.983
0.991
0.995
0.998

0.999

0.999
1.000
1.000
1.000
1.000

1.000
1.000
1.000
1.000
1.000

1.000

0.000
0.000
0.000
0.001
0.004

0.011
0.026
0.054
0.100
0.166

0.252
0.353
0.463
0.573
0.675

0.764
0.835
0.890
0.930
0.957

0.975
0.986
0.992
0.996
0.998

0.999
1.000
1.000
1.000
1.000

1.000

1.000.

1.000
1.000
1.000

1.000

0.000
0.000
0.000
0.001
0.003

0.008
0.019
0.041
0.079
0.135

0211
0.304
0.409
0518
0.623

0.718
0.798
0.861
0.908
0.942

0.965
0.980

0.989

0.994
0.997

0.998
0.999
1.000
1.000
1.000

1.000
1.000
1.000
1.000
1.000

1.000

0.000 -

0.000
0.000
0.000
0.002

0.006
0.014
0.032
0.062
0.109

0.176
0.260
0.358
0.464
0.570

0.669
0.756
0.827
0.883
0.923

0.952
0.971
0.983
0.991
0.995

0.997
0.999
0.999
1.000
1.000

1.000
1.000
1.000
1.000
1.000

1.000

0.000
0.000
0.000
0.000
0.001

0.004
0.010
0.024
0.048
0.088

0.145
0.220
0311
0413
0518

0.619
0.711
0.790
0.853
0.901

0.936
0.960
0.976
0.986
0.992

0.996
0.998
0.999
0.999
1.000

1.000
1.000
1.000
1.000
1.000

1.000

0.000
0.000
0.000
0.000
0.001

0.003
0.008
0.018
0.037
0.070

0118
0.185
0.268
0.363
0.466

0.568
0.664
0.749
0.819
0.875

0.917
0.947
0.967
0.981
0.989

0.994
0.997
0.998
0.999
1.000

1.000
1.000
1.000
1.000
1.000

1.000

0.000
0.000
0.000
0.000
0.001

0.002
0.006
0.013
0.029
0.055

0.096
0.154
0.228
0.317
0.415

0.517
0.615
0.705
0.782
0.846

0.894
0.930
0.956
0.973
0.984

0.991
0.995
0.997
0.999
0.999

1.000
1.000
1.000
1.000
1.000

1.000

0.000
0.000
0.000
0.000
0.000

0.001
0.004
0.010
0.022
0.043

0.077
0.127
0.193
0.275
0.368

0.467
0.566
0.659
0.742
0.812

0.868
0.911
0.942
0.963
0.978

0.987
0.993
0.996
0.998
0.999 -

0.999

1.000
1.000
1.000
1.000

1.000°
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TABLE IV: The Chi-Square Distribution
0.10 ¢ 0.10 1
x(8)
0.05 1 0.05
J : ' = : . , . «&% ey
0 2 4 6 8 10 12 x14 16 18 20 0 2 6 8 10 xZ(g) 16 18 20
‘o
* 1 /2-1—~w/2
PX<x)= / w2 1emw/2y
(X =x) ) Toazn” e w
P(X =x)
0.010 0.025 0.050 0.100 0.900 0.950 0.975 0.990
r X%sg(r) X%.975(") X%.95(") X%.Qo(’) X%.lo(’) X%.os(") X%.ozs(r) X%.m(")
1 0.000 0.001 0.004 0.016 2.706 3.841 5.024 6.635
2 0.020 0.051 0.103 0211 4.605 5.991 7.378 9.210
3 0.115 0.216 0.352 0.584 6.251 7.815 9.348 11.34
4 0.297 0.484 0.711 1.064 7979 9.488 11.14 13.28
5 0.554 0.831 1.145 1.610 9.236 11.07 12.83 15.09
6 0.872 1.237 1.635 2.204 10.64 12.59 14.45 16.81
7 1.239 1.690 2.167 . 2.833 12.02 14.07 16.01 18.48
8 1.646 2.180 2.733 3.490 13.36 15.51 17.54 20.09
9 2.088 2.700- 3.325 4.168 14.68 16.92 19.02 21.67
10 2.558 3.247 3.940 4.865 15.99 18.31 20.48 23.21
11 3.053 3.816 4.575 5.578 17.28 19.68 21.92 24.72
12 3.571 4.404 5.226 6.304 18.55 21.03 23.34 26.22
13 4.107 5.009 5.892 7.042 19.81 22.36 24.74 27.69
14 4.660 5.629 6.571 7.790 21.06 23.68 26.12 29.14
15 5.229 6.262 7.261 8.547 22.31 25.00 27.49 30.58
16 5.812 6.908 7.962 9.312 23.54 26.30 28.84 32.00
17 6.408 7.564 8.672 10.08 24.77 27.59 30.19 3341
18 7.015 8.231 9.390 10.86 25.99 28.87 31.53 34.80
19 7.633 8.907 10.12 11.65 27.20 30.14 32.85 36.19
20 8.260 9.591 10.85 12.44 28.41 3141 34.17 37.57
21 8.897 10.28 11.59 13.24 29.62 32.67 35.48 38.93
22 9.542 10.98 12.34 14.04 30.81 33.92 36.78 40.29
23 10.20 11.69 13.09 14.85 32.01 3517 38.08 41.64
24 10.86 12.40 13.85 15.66 33.20 36.42 39.36 42.98 i
25 11.52 13.12 14.61 16.47 34.38 37.65 40.65 44.31 !
26 12.20 13.84 15.38 17.29 35.56 38.88 41.92 45.64
27 12.88 14.57 16.15 18.11 36.74 40.11 43,19 46.96
28 13.56 15.31 16.93 18.94 37.92 41.34 4446 48.28
29 14.26 16.05 17.71 19.77 39.09 42.56 4572 49,59
30 14.95 16.79 18.49 20.60 40.26 43,77 46.98 50.89
40 22.16 2443 26.51 29.05 51.80 55.76 59.34 63.69
50 29.71 32.36 34.76 37.69 63.17 67.50 71.42 76.15
60 37.48 40.48 43.19 46.46 74.40 79.08 83.30 88.38
70 45.44 48.76 51.74 55.33 85.53 90.53 95.02 1004
80 53.34 57.15 60.39 64.28 96.58 101.9 106.6 112.3

This table is abridged and adapted from Table III in Biometrika Tables

E.S.Pearson and H.O.Hartley.

for Statisticians, edited by
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e - 1. Discuss the local existence and uniqueness of the solutions of the followmg 1n1t1a1 S——

value problems: y’ = {/|y|, y(0) = 0. Justify your answer!

(Y

2. Consider the initial value problem : ___q__h_
X'=1tX), X(O)=§

. where £ € R" is givenand f:R X R" - R™ isa C! function. Suppose that S

there exists a continuous function M: R — R such that [|f(t,X)|| < M(O)|IX|| for

: all (t,X) € RxR". Show that the initial value problem has a solution defined on

N  (—o0,00). I

3. Let p(#) and g(¢) be continuous functionsin [#y,). Suppose that all solutions
! of x"+p(@x=0 are bounded in [fy,o) . Show that all solutions of

x"+(p)+q(®)x =0 arebounded in [#y,0) provided that J. :O |q()|dt <.
, ' )

4. Show that the system

| d>t{ x(A = %+ (1 + e2)y?) + wy,
dy , -
a—g=y(7\—(x +(1+e)y))—wx

has a limit cycle for A, e > 0.
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Remarks. : For the convenience of reprinting pIease Write questions in black or blue-black ( but no red ) ink.
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' 5. Determine whether the trivial solution of »"'+33"—4y'+7y+3* =0 is stable,
______ ; asymptotically stable or unstable. e
‘“" 6. Determine the type of stability of the critical point (0,0) of each of the following PR
________ : systems and sketch the phase portraits. R
: dx = Tx-+ y 9 . P
,____.__.E ( a ) 3; (b ) dt y _ ___ ______
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Remarks : For the convenience of reprinting please Write questions in black or blue-black ( but no red ) ink.




