
§1.4. Moduli 
 
It is natural to associate any nonzero complex number iyxz +=  with the directed line segment, 
or vector, from the origin to the point  that represents ),( yx z  (Sec. 1.1) in the complex plane. 
In fact, we often refer to z  as the point z  or the vector z . In Fig. 1-2, the number 

iyxz +=  and i+− 2  are displayed graphically as both points and radius vectors. 
 
 

Fig. 1-2 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
According to the definition of the sum of two complex numbers  and 

, 
111 iyxz +=

222 iyxz += 21 zz +  may be obtained vectorially as shown in Fig. 1-3.  
The difference )( 2121 zzzz −+=−  corresponds to the sum of the vectors  and  

(Fig. 1-4). 
1z 2z−

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1. Modulus 

The modulus, or absolute value, of a complex number iyxz +=  is defined as the 

nonnegative real number 22 yx +  and is denoted by | ; that is, | z
22|| yxz += .                          (1.4.1) 

Geometrically, the number  is the distance between the point  and the origin, or the 
length of the vector representing 

|| z ),( yx
z . It reduces to the usual absolute value in the real number 

system when .  0=y
2.Distance of complex numbers 

The distance between two points 111 iyxz +=  and 222 iyxz +=  is defined by  



2
21

2
2121 )()(|| yyxxzz −+−=− . 

The complex numbers  corresponding to the points lying on the circle with center  

and radius 

z 0z
R  thus satisfy the equation Rzz =− || 0 , and conversely. We refer to this set of 

these points simply as the circle Rzz =− || 0 , denoted by . ),( 0 RzC
Example 2. The equation 2|31| =+− iz  represents the circle whose center is the point 

 and whose radius is )3,1(0 −=z 2=R . 
3.Relationshps of z,  and zRe zIm  

222 )(Im)(Re|| zzz += .                      (1.4.2) 
|||Re|Re zzz ≤≤  and |||Im|Im zzz ≤≤ .              (1.4.3) 

4.Triangle inequality 
|||||| 2121 zzzz +≤± ,                        (1.4.4) 

|||||| 2121 zzzz −≥± .                        (1.4.5) 

Example 3. If a point  lies on the unit circle z 1|| =z  about the origin, then 
   32|||2| =+≤− zz  

and 
    12|||2| =−≥− zz . 

The triangle inequality (1.4.4) can be generalized by means of mathematical induction to 
sums involving any finite number of terms: 

),3,2(|||||||| 2121 KLL =+++≤+++ nzzzzzz nn .         (1.46) 
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It is natural to associate any nonzero complex number 
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According to the definition of the sum of two complex numbers 
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1. Modulus
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Geometrically, the number 
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2.Distance of complex numbers
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The complex numbers 

[image: image26.wmf]z


 corresponding to the points lying on the circle with center 

[image: image27.wmf]0


z


 and radius 

[image: image28.wmf]R


 thus satisfy the equation 

[image: image29.wmf]R


z


z


=


-


|


|


0


, and conversely. We refer to this set of these points simply as the circle 

[image: image30.wmf]R


z


z


=


-


|


|


0


, denoted by 

[image: image31.wmf])


,


(


0


R


z


C


.


Example 2. The equation 
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4.Triangle inequality
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Example 3. If a point 
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The triangle inequality (1.4.4) can be generalized by means of mathematical induction to sums involving any finite number of terms:
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Fig. 1-2



























�











_1148356992.unknown



_1148358267.unknown



_1150550585.unknown



_1186490799.unknown



_1271659935.unknown



_1271664291.unknown



_1186491276.unknown



_1186491342.unknown



_1186490996.unknown



_1150550616.unknown



_1150550843.unknown



_1148358461.unknown



_1148358850.unknown



_1148360744.unknown



_1148360763.unknown



_1148360786.unknown



_1148360653.unknown



_1148358615.unknown



_1148358698.unknown



_1148358483.unknown



_1148358343.unknown



_1148358374.unknown



_1148358333.unknown



_1148357476.unknown



_1148357562.unknown



_1148357584.unknown



_1148357538.unknown



_1148357428.unknown



_1148357446.unknown



_1148357024.unknown



_1148356607.unknown



_1148356806.unknown



_1148356927.unknown



_1148356651.unknown



_1148356757.unknown



_1148356787.unknown



_1148356686.unknown



_1148356620.unknown



_1148356568.unknown



