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j xj fj  

(cGy) j xj(cGy) fj  (cGy) j xj(cGy) fj 

122.0 – 122.4 1 122.2 1  125.0 – 125.4 7 125.2 16 
122.5 – 122.9 2 122.7 0  125.5 – 125.9 8 125.7 8 
123.0 – 123.4 3 123.2 3  126.0 – 126.4 9 126.2 5 
123.5 – 123.9 4 123.7 5  126.5 – 126.9 10 126.7 0 
124.0 – 124.4 5 124.2 4  127.0 – 127.4 11 127.2 1 
124.5 – 124.9 6 124.7 7     50 
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x k p 3

2 ( 2 k=2) 0.955(  
95%) 2.5 (k=2.5) 0.988( 99%)  
 

± k p 
k 0.5 1.0 1.5 2.0 2.5 3.0 
p 0.333 0.683 0.867 0.955 0.988 0.997 
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t=0 4 (t) (t) 19 1  
t (t) x f(x)  

x = μ + t, f (x) =
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( ) t=0.00 (t)=0.3989 = 
125.0cGy =1.0cGy 21  

x = μ + t = 125.0+1.0 0.00 = 125.0 [cGy]
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=
0.3989

1.0
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cl=1/ 2n n= cl=0  
xi ˆ  x

1 ˆ   
 

c  
n 2 3 4 5 6 7 8 9 10 n  
c 0.798 0.886 0.921 0.940 0.952 0.959 0.965 0.969 0.97 1-1/4n 
c1 0.603 0.463 0.389 0.341 0.308 0.282 0.262 0.246 0.232 1/ 2n  
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E(R)=d E(R/d)= (28) 
D(R)=d1 (29) 

d x R x  
d dl(D(R) ) n

5  
 

d  
n 2 3 4 5 6 7 8 9 10 
d 1.128 1.693 2.059 2.326 2.534 2.704 2.847 2.970 3.078 
d1 0.853 0.888 0.880 0.864 0.848 0.833 0.820 0.808 0.797 
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R = max(xi ) min(xi ) = 127.0 122.4 = 4.6 [cGy] (32) 
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1 1 5 ( No.1 5 )
10 x (5) ˆ  (5)

R(5) x  (5) D( x ,5) 6
 

(1) x (5) 1 5 x (5) 6 x (5)  
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x 5 n=5 d=2.326

 
No. x (5)  D(x ,5)  ˆ  (5)  R(5) 
1 - 5 125.1 0.44 1.0 2.4 

6 - 10 124.9 0.37 0.8 2.2 
11 - 15 124.9 0.24 0.5 1.5 
16 - 20 124.6 0.51 1.1 2.8 
21 - 25 125.1 0.50 1.1 2.8 
26 - 30 125.2 0.34 0.8 1.9 
31 - 35 125.6 0.20 0.5 1.1 
36 - 40 124.7 0.43 1.0 2.3 
41 - 45 124.9 0.66 1.5 3.9 
46 - 50 124.7 0.63 1.4 3.8 
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x ˆ  n 1 6
x

( 24 26) x ˆ  ( ) x 
( 25)  

D(x ) =
n

 

x n n x 

 
No. S R 

1 - 5 1.1 1.0 
6 - 10 0.9 0.9 
11 - 15 0.6 0.6 
16 - 20 1.2 1.2 
21 - 25 1.2 1.2 
26 -30 0.8 0.8 
31 - 35 0.5 0.5 
36 - 40 1.1 1.0 
41 - 45 1.6 1.7 
46 - 50 1.5 1.6 
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yi xi yi

 
yi = + xi + i (40) 

i yi ( ) ( =0 )
xi yi  

40 i  

i = yi xi (41) 

i a b yi –a –b –xi

 

  
SE = (y1 a bx1)

2
+ (y2 a bx2)

2
+L+ (yn a bxn )

2 (42) 

a b  
( 2 )                 i       x y       

       
yi = + xi (43) 

xi yi a b
 

  
xS = x1 + x2 +L+ xn , yS = y1 + y2 +L+ yn (44) 

  
xX = x1

2
+ x2

2
+L+ xn

2, xY = x1y1 + x2y2 +L+ xn yn (45) 

x =
xS
n
, y =

yS
n
, SX = xX x xS, SXY = xY y xS (46) 

44 45 46 a b

xi yi a b  
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r =
SXY
SXSY

(47) 

SXY SX 45 SY  

  

yY = y1
2

+ y2
2

+L+ yn
2

SY = yY y yS
(48) 

x y 1 x y
( 40 i

)1 x y ( )1
r r2

0.9 y 90% x  
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x y
x y x y

 
x y

 

 

  
y = a0 + a1x + a2x

2
+Lamx

m (49) 

a0 al a2 am  (
xi yi )n m 2

 

  
y = b0 + b1 log(x) + b2{log(x)}

2
+L+ bm{log(x)}

m (50) 

  
log(y) = c0 + c1c + c2x

2
+L+ cmx

m (51) 

  
log(y) = d0 + d1 log(x) + d2{log(x)}

2
+L+ dm{log(x)}

m   (52) 
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k
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y / xi xi y xi  

 

  
y = a1x1 ± a2x2 ±L± ak xk  

  y = (a1 1)
2

+ (a2 2)
2

+L+ (ak k )
2 (54) 

  
y = ax1

±1x2
±1

L± xk
±1  

  

y = y 1
2

x1
2 + 2

2

x2
2 +L+ k

2

xk
2 (55) 
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18. 53 xi y ( )  

y xi si  

s i =
y

xi
(56) 

xi i y=f(x1 x 2 x k) y

53 53 56  

  y= (s1 1)
2

+ (s2 2)
2

+L (sk k )
2 (57) 

si i xi i y y  
xi i y y i

y

 

  
s1 1 = s2 2 = L = sk k (58) 

xi i xj j

 
x1 sl=2 1=1

x2 s2=1 2=1 y y sl 1=2 s2 2=1 x1

y  

y = (s1 1)
2

+ (s2 2)
2

= 22 +12 = 2.2  

x2 2 y     

y = s1 1 = 2 

D( )( )
x1 x2 y=2.2 x2 y=2

y x1 x2

x1 1 y y=s2 2=1
x1  
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