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Distribution, with ν Degrees of Freedom
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ν χ20:995;ν χ20:99;ν χ20:975;ν χ20:95;ν χ20:90;ν χ20:10;ν χ20:05;ν χ20:025;ν χ20:01;ν χ20:005;ν
1 7.88 6.63 5.02 3.84 2.71 0.0158 0.0039 0.0010 0.0002 0.0000

2 10.6 9.21 7.38 5.99 4.61 0.211 0.103 0.0506 0.0201 0.0100

3 12.8 11.3 9.35 7.81 6.25 0.584 0.352 0.216 0.115 0.072

4 14.9 13.3 11.1 9.49 7.78 1.06 0.711 0.484 0.297 0.207

5 16.7 15.1 12.8 11.1 9.24 1.61 1.15 0.831 0.554 0.412

6 18.5 16.8 14.4 12.6 10.6 2.20 1.64 1.24 0.872 0.676

7 20.3 18.5 16.0 14.1 12.0 2.83 2.17 1.69 1.24 0.989

8 22.0 20.1 17.5 15.5 13.4 3.49 2.73 2.18 1.65 1.34

9 23.6 21.7 19.0 16.9 14.7 4.17 3.33 2.70 2.09 1.73

10 25.2 23.2 20.5 18.3 16.0 4.87 3.94 3.25 2.56 2.16

11 26.8 24.7 21.9 19.7 17.3 5.58 4.57 3.82 3.05 2.60

12 28.3 26.2 23.3 21.0 18.5 6.30 5.23 4.40 3.57 3.07

13 29.8 27.7 24.7 22.4 19.8 7.04 5.89 5.01 4.11 3.57

14 31.3 29.1 26.1 23.7 21.1 7.79 6.57 5.63 4.66 4.07

15 32.8 30.6 27.5 25.0 22.3 8.55 7.26 6.26 5.23 4.60

16 34.3 32.0 28.8 26.3 23.5 9.31 7.96 6.91 5.81 5.14

17 35.7 33.4 30.2 27.6 24.8 10.1 8.67 7.56 6.41 5.70

18 37.2 34.8 31.5 28.9 26.0 10.9 9.39 8.23 7.01 6.26

19 38.6 36.2 32.9 30.1 27.2 11.7 10.1 8.91 7.63 6.84

20 40.0 37.6 34.2 31.4 28.4 12.4 10.9 9.59 8.26 7.43

21 41.4 38.9 35.5 32.7 29.6 13.2 11.6 10.3 8.90 8.03

22 42.8 40.3 36.8 33.9 30.8 14.0 12.3 11.0 9.54 8.64

23 44.2 41.6 38.1 35.2 32.0 14.8 13.1 11.7 10.2 9.26

24 45.6 43.0 39.4 36.4 33.2 15.7 13.8 12.4 10.9 9.89

25 46.9 44.3 40.6 37.7 34.4 16.5 14.6 13.1 11.5 10.5

26 48.3 45.6 41.9 38.9 35.6 17.3 15.4 13.8 12.2 11.2
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27 49.6 47.0 43.2 40.1 36.7 18.1 16.2 14.6 12.9 11.8

28 51.0 48.3 44.5 41.3 37.9 18.9 16.9 15.3 13.6 12.5

29 52.3 49.6 45.7 42.6 39.1 19.8 17.7 16.0 14.3 13.1

30 53.7 50.9 47.0 43.8 40.3 20.6 18.5 16.8 15.0 13.8

40 66.8 63.7 59.3 55.8 51.8 29.1 26.5 24.4 22.2 20.7

50 79.5 76.2 71.4 67.5 63.2 37.7 34.8 32.4 29.7 28.0

60 92.0 88.4 83.3 79.1 74.4 46.5 43.2 40.5 37.5 35.5

70 104.2 100.4 95.0 90.5 85.5 55.3 51.7 48.8 45.4 43.3

80 116.3 112.3 106.6 101.9 96.6 64.3 60.4 57.2 53.5 51.2

90 128.3 124.1 118.1 113.1 107.6 73.3 69.1 65.6 61.8 59.2

100 140.2 135.8 129.6 124.3 118.5 82.4 77.9 74.2 70.1 67.3

A
p
p
en
d
ix

3
χ
1�

α
,ν

2
Q
u
an
tiles

fro
m

C
h
i-S

q
u
are

D
istrib

u
tio

n
,
w
ith

ν
D
eg
rees

o
f
F
reed

o
m

5
8
9



مساحت زير منحني نرمال استاندارد
t00010203040506070809
00.00000.00400.00800.01200.01600.01990.02390.02790.03190.0359

0.10.03980.04380.04780.05170.05570.05960.06360.06750.07140.0753
0.20.07930.08320.08710.09100.09480.09870.10260.10640.11030.1141
0.30.11790.12170.12550.12930.13310.13680.14060.14430.14800.1517
0.40.15540.15910.16280.16640.17000.17360.17720.18080.18440.1879
0.50.19150.19500.19850.20190.20540.20880.21230.21570.21900.2224
0.60.22570.22910.23240.23570.23890.24220.24540.24860.25170.2549
0.70.25800.26110.26420.26730.27040.27340.27640.27940.28230.2852
0.80.28810.29100.29390.29670.29950.30230.30510.30780.31060.3133
0.90.31590.31860.32120.32380.32640.32890.33150.33400.33650.3389
10.34130.34380.34610.34850.35080.35310.35540.35770.35990.3621

1.10.36430.36650.36860.37080.37290.37490.37700.37900.38100.3830
1.20.38490.38690.38880.39070.39250.39440.39620.39800.39970.4015
1.30.40320.40490.40660.40820.40990.41150.41310.41470.41620.4177
1.40.41920.42070.42220.42360.42510.42650.42790.42920.43060.4319
1.50.43320.43450.43570.43700.43820.43940.44060.44180.44290.4441
1.60.44520.44630.44740.44840.44950.45050.45150.45250.45350.4545
1.70.45540.45640.45730.45820.45910.45990.46080.46160.46250.4633
1.80.46410.46490.46560.46640.46710.46780.46860.46930.46990.4706
1.90.47130.47190.47260.47320.47380.47440.47500.47560.47610.4767
20.47720.47780.47830.47880.47930.47980.48030.48080.48120.4817

2.10.48210.48260.48300.48340.48380.48420.48460.48500.48540.4857
2.20.48610.48640.48680.48710.48750.48780.48810.48840.48870.4890
2.30.48930.48960.48980.49010.49040.49060.49090.49110.49130.4916
2.40.49180.49200.49220.49250.49270.49290.49310.49320.49340.4936
2.50.49380.49400.49410.49430.49450.49460.49480.49490.49510.4952
2.60.49530.49550.49560.49570.49590.49600.49610.49620.49630.4964
2.70.49650.49660.49670.49680.49690.49700.49710.49720.49730.4974
2.80.49740.49750.49760.49770.49770.49780.49790.49790.49800.4981
2.90.49810.49820.49820.49830.49840.49840.49850.49850.49860.4986
30.49870.49870.49870.49880.49880.49890.49890.49890.49900.4990

3.10.49900.49910.49910.49910.49920.49920.49920.49920.49930.4993
3.20.49930.49930.49940.49940.49940.49940.49940.49950.49950.4995
3.30.49950.49950.49950.49960.49960.49960.49960.49960.49960.4997
3.40.49970.49970.49970.49970.49970.49970.49970.49970.49970.4998
3.50.49980.49980.49980.49980.49980.49980.49980.49980.49980.4998
3.60.49980.49980.49990.49990.49990.49990.49990.49990.49990.4999
3.70.49990.49990.49990.49990.49990.49990.49990.49990.49990.4999
3.80.49990.49990.49990.49990.49990.49990.49990.49990.49990.4999
40.499968



صورت سؤال: براي داده هاي جدول زير مربوط به دبي ماه ارديبهشت در 29 سال متوالي، مطلوب است:
الف) محاسبه پارامترهاي ميانگين و انحراف معيار توزيع لوگ-نرمال

ب) استفاده از آزمون كاي مربع با سطح اعتماد 95 درصد براي بررسي مناسب بودن توزيع لوگ-نرمال بر داده ها

ستون (4)ستون (3)ستون (2)ستون (1)
داده هاي دبي به ترتيب صعوديدبي ميانگين ارديبهشتسال

Q(m3/s)ln(Q)m3/s
13517.742.04645.07

13525.921.778345.3

13537.422.004185.3

13546.741.908065.64

13555.921.778345.72

13566.721.905095.75

13577.912.068135.81

13586.121.811565.81
13596.571.882515.84
13605.31.667715.92
13615.31.667715.92

13625.071.623346.12

13635.751.74926.26
13645.841.764736.26
13656.291.838966.26
13666.31.840556.29
13676.261.834186.3
13686.81.916926.55
13695.721.743976.57
13705.811.759586.72
13717.422.004186.72
13726.941.93736.74
13736.261.834186.77
13745.811.759586.8
13756.261.834186.94
13765.641.729887.42
13776.771.91257.42
13786.721.905097.74
13796.551.879477.91

6.3403448281.84089averميانگين
0.7145152340.10965stانحراف معيار



جواب:
ابتدا لگاريتم مبناي نپر (e) از داده هاي دبي (ستون 2) حساب مي شود و حاصل در ستون (3) قرار مي گيرد

سپس براي ستون (3) ميانگين و انحراف معيار حساب مي شود.
داده ها به 5 دسته تقسيم يندي مي شود (k=5) و مطابق جدول زير مقدار آماره كاي مربع برابر 0,827 بدست مي آيد.

2DF = 1-2-5 =مقدار درجه آزادي محاسبه مي شود: k h = - -1
مقدار بحراني كاي مربع براي سطح اعتماد 95 درصد (آلفا برابر 0,05) و درجه آزاديDF= 2 از جدول توزيع كاي مربع برابر 5,99 بدست مي آيد.

 بنابراين با سطح اعتماد 95 درصد، توزيع لوگ نرمال براي داده ها مناسب است.5.99  0.827>

1.8409=
0.1096

فراواني محاسباتيفراواني مشاهداتيحدود دبيحدود yحدود بالا و پايين t مساحت زيرش.
y=بر اساس جدول توزيع نرمالمنحني نرمالدسته t+ Q = ln-1(y)Oiei=N/K=(29)/(5)(Oi-ei)2/ei

10.2t < -0.85y < 1.748Q < 5.7455.80.1103448
20.2-0.85 < t < -0.251.748 < y < 1.8135.74 < Q < 6.12975.80.2482759
30.2-0.25 < t < 0.251.813 < y < 1.8686.129 < Q < 6.47555.80.1103448
40.20.25 < t < 0.851.868 < y < 1.9346.475 < Q < 6.91775.80.2482759
50.20.85 < t1.934 < y6.917 < Q55.80.1103448

0.8275862
Qln(Q)t

5.741318261.747688846-0.85
6.131736461.813477982-0.25

6.4772903211.8683022630.25
6.9177557191.9340913990.85


