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Abstract:Generalized likelihood ratio test (GLRT) is a very important method of hypothesis testing in mathematical statistics, which is widely applied. In this paper, GLRT is used to deduce the rejection region of hypothesis testing of mean value for the single normal population with both known and unknown variance.
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1 Introduction
Given the probability density function of the population as 
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 is defined as the generalized likelihood ratio (GLR) of the sample (
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The definition indicates that 
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If the original hypothesis 
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 is very possible invalid. As a result, the rejection region shall be 
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In this study, GLRT was used to deduce, in detail, the rejection region of the one-sided hypothesis testing for the single normal population mean value in different cases.
2 For the case with known variance
Theorem 1: Suppose 
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the GLRT rejection region for the testing issue 
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Proof: The likelihood function is:
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When 
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When 
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Therefore, the rejection region is: 
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In the same way we can prove the following Theorem 2.
Theorem 2: Suppose 
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3 For the case with unknown variance
Theorem 3:  Suppose 
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Proof: The likelihood function is:
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Because of 
[image: image72.wmf]0

X

m

£

,we have 

[image: image73.wmf]()1

x

l

º


So we only need to conside the case 
[image: image74.wmf]0

m

>

X

.


[image: image75.wmf]22

0

2

22

2

(,)(,)

()sup(;,)sup(;,)(1)

1

n

t

xLxLx

n

msms

lmsms

ÎQÎQ

==+

-

%%


Where          
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Thus The rejection region therefore of the generalized likelihood ratio test is:
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In the same way we can prove the following Theorem 4.
Theorem 4:  Suppose
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4 Conclusions
In this paper, by using the generalized likelihood ratio test, two conclusions are obtained:
① the rejection region of hypothesis testing for normal population mean value with the known variance (1)(2); 
②the rejection region of hypothesis testing for normal population mean value with the unknown variance (3)(4). 
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