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 



 

 

    

  →  →

★

★

    

    

★  ★  

    

  

 



  ⋯

 

  ⋯

 × 

 

∴   

  

 

  



  

 

⇨

±  


∘g

   



  

    

  

 

 

         

   



  

   

    

 

        

   

    →   →

   → →

      ⋯



     →   →

  →  →

≠ ≠

 



→



→

 

 

 ≤  ≤   ≤  ≤ 

→ 

X    Y   

 X Y

  





     

 

≠    

∴  

 

 

    



      

 





  

    

      

∴     

    
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  →     →

   

  

  

⇨ ∘   →   ∘ 

 

∘≠∘

∘∘ ∘∘

∘ ∘ 

 

∘∘∘……∘  



∘∘∘……∘  

   ⋯

∘∘∘……∘ 
 ⋯ 


⋯



 

lim
→∞





  ≠ 

 

    ⋯

lim
→∞





   × 


  ≠ 

  

∘ 



：⋯ → ⋯

 ∘  

 X

          →

   

X

X ⇨

X ⇨ C

X ⇨ C × C × 



X ⇨ C × C ×C ×



 ∘ ∘ 

          →

   





C ×   

C ×
C
 × 


×  ×   

∘  

 

：⋯ → ⋯

：⋯ → ⋯

  

 × 



    

     

     

   

증가∘증가  증가 감소∘증가  감소

증가∘감소  감소 감소∘감소 증가



 



 



  

 ⇨    

   



 



 

 ≠

    

≠    

     

    

 

 

 

  

   

   

 

    

  ∘

  




   ⇒  


    ⇒ 


 

  ⇒  

 









 

 
  


 




   ⇒


 


   ⇒


 




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

  

    

 ∘ ∘ 항등함수

∘ ⇔ 

∘ ⇔   

∘∘   ∘ ∘

  ⇔ 

∘ 일때

 ∘    ∘

 

 

    

  ⇔   

 ≥

 ⇒ ≥

   

  ≥ ⇒ ≥

 

  ≥

   

 

   

⇒ 

⇒  



 

  

   

   


















 ≥

 

     

  

     

 

   

   



   

≥




 ∴ 



 ∴ 



××


××
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

≥ 

 

     



 

≥  

  

 

 

  

 

   

 

 



  ★♥

  

 

  

 



 ≥  




   


 

 



X X

  

     

  ⇨ 

   

   

⇨  

   

   

 

  



   ±

   



   

  ± 

  

    

 

  

    ⋯   

∴    

     

    



    

  

  





 

  홀수












 



 의 실수인 제곱근은  이다



     

  짝수









 

   

의실수인 제곱근 → ± 로 두개

개

  의실수인제곱근 → 존재하지않는다

≤≤   



  

   ⇒    

   ⇒  







 

 

   

     


 

 


  

   ⋯

 ≥ 

  

    



      

   

   

   

 

 







    

      

   

      
 

        3)  
 

   4)  
 

     ×   

    ×  ×

      

   

 

 
 





  

 

 
 





       

    또는 

     

      또는 

   ∴

∴



      



≠ 


  

 
 

≠



    

   




   




    

 ×    ÷  

  

  


 



 





 ≠   






 
× 



 







× 







X X

AB   AB

B

A
 AB A B

       






 




 









 




 




⇨ 




 




 




   

   ⇨  




      

 ⇨ 







  

     









      

  




 




 




 ×   

 






 








 



 




∴ 








 

⇨

        






 ÷     ÷ 

 




  




 

∴
 



 

 log   log




log

log
log

log 
 log






 
log  








 ×   



 



⋯ 

 



개
 

⋯ 



 

 


 
 



⋯ 
 



개
 

  

 


  

  


 








  


 

 




















 



 




 
 



 





 



  
 






 



  




 

 
 



 


 

 

자연수자연수 ★ ★

자연수자연수

×




×




자연수  

  



≤≤ 

  




 

  




 









 














  




  

≤≤ 

   ⋯   × 

≤≤ ≤≤  

   





≤≤ ≤≤  

 




    

 

 

가     

나 

      

    

     

가

  

  

  

    ± 

       



  
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
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sin cos tan

≤  ≤ 

sinB  




cosB  




tanB  




始初線
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



× 



 ⇨

×

⋮

   × 



 ≤   

  



× 

× 
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×  ×  

O OX 

OP    

OP 

  

     


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∴ 




 

   

  

 
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


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

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
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
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
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
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
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

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
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
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
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
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
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
  sin 
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 
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 

 

 
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
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


 
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
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
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이므로
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
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
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


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

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
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

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
  

 


  

  
    










 
둘레길이 



OAB OCD

ABDC m ABDC

m



 
 



   

 

C

     

O



OP



P 










≠

 










≠ 

sin  


cos  


tan  


≠





⇨ cos 

sin 

tan

O P  OP



cos sin tan

1) 
중심이 O이고 P 을 지나는 원을 먼저 그린
다 단위원을 만들기 위해 모두 . 로 나누자!
그리고 좌표와 기울기를 읽어주면 된다.

P 
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∴ sin cos  

 

cos  sin  tan

  sin  


costan

  



       
 



 





cos  


tan cos

sin
 


 






± 




±

 ⇨ sin → cos cos → sin tan → tan



 ⇨ sin → sin cos → cos tan → tan




± ±





sinsin

cos cos

tantan

±

sinsin

coscos

tan tan

sin sin

coscos

tantan




±

sin

cos

cos

sin

tan

tan



sin

cos

cos

 sin

tan

tan



 



sinsin ∵ sin cos

coscos  ∵ cos sin

tan× tan  ∵ tantan



⇨ 

  


coscos  

⇨ 



 


sinsin  

tan

⇨ 



 


tan × tan 

cos


cos


 ⋯ cos


cos




sin


sin


⋯ sin


sin




coscos coscos

 cos

cos


cos


cos




 ⋯ cos

cos


cos

  ⋯ 

sin

cos

sincos sinsin



 sin

sin


sin


sin




sin

sin


sin


sin




 



X X

 

  



 

⇨    ⋯ 
 

        

sin

sincos


 ⋯ 

  

 

∴  ⋯ 

 ⋯ 

 

 ⋅sin

sincos

⋅




 

 ⇨  





 ⇨  

 ⇨  

 ⇨  

   ⇨   

   ⇨  

 











     

     

 

    



⇨

  

⇨    

  

    



   





     sin  


 

sin  

  sin 

 ≤≤



sin sin 



sinsin  

sin  



 

P  

cos  


  cos

P 

 cos 

 ≤≤



 coscos 

 cos cos 



cos  



cos sin

  cos   sin 

  



 tan 













tan tan 

 tan tan 



 tan  



  sin   cos

sin cos





≤ 





≤ sin  cos







sin  cos

  sin   tan 

sin tan




 


cos  sin  tan

  sin    cos





  tan





 sin  

 sin  sin 

 sin  sin 

 



본래주기






X X

 ≤  ≤ 






   

     






   

     






   

     



      

   

 cos≤≤

 
 A B AB



   

AB 


×


  



 sin  sin

 sin  sin

  ≤≤   ≤≤



 

 sin

  cos  cos

  cos  cos

  ≤≤   ≤≤

 

 

 cos    cos

   tan   tan 

   tan   tan 




  


 

  ≥



 

 tan 

   sin    cos

  

 ≠ 

  tan

⇨ tan



X X

  sin      cos  

 



 

  tan   

 



  tan  

⇒  

 






sin    



  cos    



 tan  



 sin  cos 

  

±







 tan 







 







 

 






sincos 
 

sin  cos cos sin














  sin  
     

 

sin

sin




cos

 sincos

sincos
tan

tan  

 cos

sin 

cos sin  

 ±   

sincos

sin cos

 ±  




 cos 

cos 

 

 


   


  



 ≤  ≤




cos


cos

sincos

  ×


cos


cos

sincos
sincos

sincos

cos  tan

tan
tan 

≤  ≤ 


 ≤  ≤ 




 



∴   × 




 ×

  sin 

≤        

≠

≤        

≠

  cos

≤        

≠

  tan 

  

≤≤ sin

   

    

     






 


∴ 

     







 


 ∴ 

∴  



X X

sin sin


→  





  




  


 or 


 



sin  sin    

tan sin ≤≤

⇨  tan  sin

sin  sin ≤≤

   



sincos ≤≤

sincos 

≤ cossin

cossin 

sinsin ∴ sinsin

sin  ≤ ≤≤

   

∴  


 

  


 sin 


≤

 


 




  sin ≤

 












 




sin 




sin 




 sin   




 




  ±



  


 

 sin   




≤

sincos

sincos

coscos

coscos

cos ≥  sin ≥ 

cos 

cos 


 


  




sin


  









sin 











 sin

sin  ±    sin

sin   ⇨

  ⇨

   → sin  sin

sin

 




≤≤  sin
 





 
  


≤≤ 



 




sin   ≤

cos   ≤

tan  

sin sin  



X X

⇨

∆ABC ∠A BC D

AB  AC  BD  CD

ADAD×AC BD×DC



BH AB BC

BH AB

AB BC

BH

AB
 AB

BC
⇨ AB


BH ×BC

CH

AC
 AC

BC
⇨ AC


CH ×CB

BH

AH
AH

HC
⇨ AH


BH ×CH

⇨

⇨



 


⇨  




ABC   

 ABC

∆ABC 


 



G

  

AG  GLBG  GMCG  GN  



AB ∠APB P

∠AOB 



∠APB 


∠AOB

OMON ⇒ ABCD

ABCD ⇒ OMON



∠A∠C ∠B∠D

∠DAB∠DCE



X X

∠ATB∠ACT

ATB ATC

∠A

AB

AT
AT

AC

AT  AB ×AC

A D BC

∠BAC∠BDC

A B C D

∠BAC∠BDC 

 BC

AB CD P

PA×PBPC×PD

A B C D




 BCCD

C

∆ABC

∠A ∠B ∠C

  

   

⇨

⇨

 

 

A

 

A

∠A∠A′

∠C  



sinA′ sinA  



sinB  


sinC  





 sinA


sinB


sinC



ABC 

sinA


sinB

b
sinC

c


sinA  


sinB  


sinC  


sinA


sinBC


  ∵ ABC

  sinA   sinB   sinC

sinA  sinB  sinC      

A  B  C≠     

A B C

AB 
CB 

AC  ⇨AB BC

CA     



X X

ABC

    cos

    cos

   cos

ABC

cosA 

   

cosB 

   

cosC 

   

➀

sin


sin


 

sin


sin



sin

  

sin





sin

AB
 sin

AB


OO
 


 × × cos 

    cos

cos 

  

cos 

  


  

   cos

PQ

   cos

   cos

 


sinC  


sinA  


sinB

S  

 



O  P   Q 

OPQ

S  


× 

ABC 

 


 sinAsinBsinC

ABC 

  






X X

 

  sin

  

  


sin

ABCD

   



cos

  


 

    



 




sin  


sin  


sin

⇨

 



   ⋯  

  





 

 ⇨     ⋯

⇨     ⋯

   




 

    

       ⋯

    

         

    



 

  

   

     



X X

  



  

   

    



   ⋯

   ⋯    ⋯

×

  ±

±

  

  ±  ±

 ±

      ⋯

   

      ⋯

  

 

    ⋯      

 

     ≥

   ⋯     

⇩

           ⋯



   ⋯  





 



 


 

 


× 

초항끝항
×항의개수

  

 


× 


× 

  

 

 
×   


  

 

  

 

  
   

 

     

 

   ≠

   

       

        

         

⋮



  

       

  

  

≠ 



 






 


  

    

⇨    

    



X X

   



   


 

 

 ≠ 

 ≠ 

  

 

 

  

    ⋯   

×  ×  ×  × 



    



  ㆍ    ⋯

  
 




      

 

   

 

  

  






 


       ⋯




  







  







   



  
    

 

      ⋯

      ⋯

 







≠

 


 log

  



X X

    Sn

≠  
 





   

   ⋯  ⋯

   ⋯   ⋯

  


≠  




 

   ⋯

 

 



 




 



 

  

   ≠  

 



  

≠



 

 

⇨   

 ×  ×  × ⋯ × ×  × ⋯



 ≥    ≤



⇨   

 ×  ×  × ⋯ × ×  × ⋯



 ≤     ≥ 



⇨

⇨






첫번째도형길이비

두번째도형길이비

×








첫번째도형길이비

두번째도형길이비






×



X X



 



      ⋯    
 



 
 






 



  


 



 
 






 



 


 



 ⋯



 
 






 



  
 

 

        ≥ 






  




 



  
 



  


 



 ±
 



 ±
 






 



  


 



 ±
 

 




 ±

 



 
 



 


 



≠
 




 



 
 






≠


 






 








 



  ⋯ 


 



 ⋯ 




 



     ⋯ 







×




 



 ･･･ ⋯ 






 



      ⋯   
 



  ⋯   
 







 



 
 




 



 ⋅




⋯

⇨


 



  

 

⇨  

  

 

⇨ 


 



  

 


 



  
 

 

    ≥ 


 





 


 


 


 




 

 

    



 
 ≥ 




 



     


 



   


     ⋯  
 

    


 





 


 







  






 








 







 



 








 






 






 








 








  



 


 



log 
 

 



log




 



loglog


 



loglog log

참고

A×B

C
BA

C A

B

 
A×B×C

D
CA

D AB

BC

 


 



        


 



    

     ⋯    


 






 

 







  









 


 




 

 





 
 



 





  




   
 



       

      

  

    ≥ 



X X

二項


 



×
 




 






 






 








 








 







 


 



 
 






 










       ⋯


 



 
 



    

  
 





       ⇨ 

   



      

⇨   









 












    ⋯ 











 

      ⋯











 

     ⋯

        

⇨  

       

    

 
 

⇨  

 
   

 




 

    

    

       ≥ 

⇨ 

 ⇨  ⇨  ⇨ 





















 










 











 






















 

 












⇨ 

  

⇩

 

⇩



⇩



⇩

  

 











 조건

 조건

⇨      

  











 조건

 조건
⇨  











  조건 ′

  조건 ′



X X



 



 

 

 







 

         × 


    

 

    

  

  

  

  

    

  

 

 



X X

  



 

 

→∞

→∞

→ 

→ 

→ 







lim
→

  

⇨ lim
→

 or  or    목적지의 값

⇨ lim
→

상태변화 관찰  상태변화가 아닌 상수값

     

  

  lim

lim
→



lim





lim
→∞


  lim

→∞


  lim

→


∞

lim
→∞


  

 
  lim

 →


 ⇨ lim
→ 

  lim
→



lim
→ 

  lim
→

  lim
→



lim
→ 

  lim
→

  lim
→



 lim
 → 

 lim
 → 



lim
 →  

 lim
 → 

 lim
 → 

 lim
 → 



 lim
 → 

 lim
 → 





lim

 lim
→

 

  lim
→



≠ lim
→



lim
→

 lim
→



➊ lim
→

  lim
→

   

➋ lim
→

  lim
→

lim
→

  

➌ lim
→

  lim
→

lim
→

  

➍ lim
→

  lim
→

×lim
→

  

➎ lim
→



lim

→



lim
→



 


≠

→ →   →∞ → ∞

lim
→

 lim
→




lim
→



lim
→

 lim
→



lim
→



lim
→

 lim
→



∞

lim
→

 

lim

lim
→

× lim
→



 lim

→
 ×

 
lim
→



lim
→



lim
→



∞ lim

→



 

lim
→

 lim
→




lim
→

×lim
→



lim

→
×

  × 



X X

 lim
 → 

 

lim
 → 

   lim
 → 



lim
→∞

 ∞ lim
→∞

   



 

lim
→∞

∞ lim
→∞



lim
→∞

 lim
→∞

×




lim
→∞




 lim
→∞



 



 

lim
 → 

 







 

lim
 → 

≠ lim
→ 



lim
 → 

  lim
 → 



 




lim
→

∞ lim
→

∞

lim
→

 lim
→



lim
→

 ≠ lim
→



∞

∞∞ ∞≠∞ ∞∞

± 

×

⇨ 

⇨

×

  








 ≤

 

lim
→

 



 



 

 

  

 

lim
→ 


 




lim
→













lim
→



∞

lim
→



∞

lim
→













lim
→



 

lim
→





lim
→













lim
→



 lim

→





lim
→



 lim

→









➊  

➡  

➋  

➡  

∞

∞

 

∞∞

∞× ≠

 ∞  ∞

∞

∞

lim
→∞

차식 차식   수렴

lim
→∞



lim
→∞

 lim
→∞

 ∞

lim
→∞

 

lim
→∞

차식 차식 

 

lim
→∞



lim
→∞ 

 
 lim

→∞

 

 

lim
→∞

  ★  

 lim
→∞

    

 

 ×∞

 

lim
→∞

  ∞ lim
→∞

  

lim
→

  ∞ lim
→

  

lim
→∞

 lim
→






 ∞

∞



X X

 

lim
→

   lim
→

    



 ≤  ≤    lim
→

  

 

 ≤≤ 

lim
→



 



→



→



 
≤


≤


⇨ lim

→





lim
→








 

 



 



→ ∞ ⇨    

 

 

lim
→

  lim
→ 



lim
→∞


  ⇨ 


 

lim
→


 
⇨    



★
★


★×∞  ×★





★
  ★ 

★

 
  ★ 

 

★ ×∞   ★ 

 × ★   ★

 





lim
→



 ⇨   × 

≠  

   

  



lim
→



 ⇨









 

 ′

lim
→



  ⇨   ×  



lim
→




  ⇨  ⋯  

  ′ ⇨   × 

 

lim
→




∞ ⇨   × 

  

±∞ ∞

∞

∞

lim
→∞

 ⋯


  ≠ ⇨    ⋯

lim
→∞

 ⋯


  lim

→




 

⇨    ⋯   

lim
→∞

 ⋯


  lim

→



 

⇨    ⋯  

lim
→∞

 ⋯


∞ ⇨   ⋯

 

 ≤  ≤ 

 

 

  ⋯ ≤  ⋯ ≤   ⋯

      ≤  ≤ 

   ≤  ≤ 

 

lim
→∞




 



 ≤≤ 

   





  

⇨    ′ 

 


   



⇨ ± ± ±





X X

lim
→

     lim
→

 lim
→

    

lim
→

  lim
→

  

 

➊    

➋ lim
→



➌ lim
→

  

➊ ➌

A

➊

➋

lim
→

∞

B

➋

lim
→

 ≠ lim
→



C

➌

lim
→

 ≠

   

 

  lim→
≠ lim

→
  

  lim→

≠  

lim
→

≠ lim
→





  

lim
→

≠



  

   

 ≤  ≤      

 ≤       ≤ 

        

    



 ≤    

 ≥    

∞  ∞   ∞  ∞

∞ ∞





 

    

➊  

➋ lim
→

   lim
→

  

  










 

 ≥

 



 



 

  



  

 

 ≥ 



 ×    ×   

   ×  

  

       



X X














≠

 



lim
→

 lim
→

 

 













 
 ≠

 





lim
→


 
    

 

  



  



 












 ≠ 

   

lim
→

  

lim
→



 

➊   

⇨   

➋

⇨












 ≤

 

 





≠ ≠ 










    

 

 

 




 



    

  

➊  

➋  

➌ 

➍


≠ 

   

   



 ≠ 

 

  ≥
















   

  ≥

 



 

 









 





 













  

 ≥











 ⋯ 

  ⋯ 

 



 
 



 ≠  















 
≠

  






 













 ≠

       ⋯ 

≠

 ≠

      ⋯ 

      

 

  










 ≤

 ≤




 

 ⇨  



X X

 ×   ± 

 

±

±

±

±

× 



×

   

  

  

   

   

➊     ⇒   

➋    

   

⇐⇒   

   

   




   

 × 

    



 







 

 

 

    










 ≤

 

 



 

  

   

  

    

 

 

 

   ≥ 

 

 

 

 










 

 ≥

 



 

 ∞

  ≥ 

∵

    ≥

  ≤   



X X

    

  

   

  

   

 

≤ 

 

   

➊

➋  

➊

➋       

➌    



×   ×   

   

 

      

×    ×  

 ′ ′ ×  ′ ′   ′ ×  ′  

   

 

 

∆

∆
값의변화

값의변화
 기울기



X X

 

 



→  



lim
→




lim
→




lim
→







     











     

   

     

 ′  lim
→



 lim

→




 ′

     

 ′  lim
→



 lim

→




 lim
→




  →

→  ′ lim
→




        

 ′

    

 ′ 

 ′

➊    

➋    

➌    







     

 

 




  ′

   

  



X X

lim
→





lim
→





lim
→



 ⇨ lim

→





lim
→



  

 

  

lim
→












 ′ 가 미분가능할때

 가미분불가능할때

 

lim
→





lim
→



 ′ lim

★→
⋆

⋆
 ′

lim
→


 
 ′

lim
→



′ lim

★→
⋆

⋆
 ′

lim
→




 
′

lim
■▲→★
■▲

■  ▲ 
  ′ ★

lim
→
×

×
 


×′

lim
→


××
 ×  ′  

lim
→∞

×
 ×′




  →∞ ⇒→

lim
→




× lim

→



×′

 

lim
→



  ⇒









  

 ′  

lim
→





→ →  

lim
→



 lim

→



 lim

→



′ 

lim
→



  ⇒









  

 ′  

lim
→





→ → 



lim
→



 lim

→



 

∵ 

    

⇒  

   

⇒  

   

   

⇨   ×

      

⇨   ×

     

⇨   ×

  ′ 

⇨   ×

  ′ 



lim
→



 lim

→ 


 

′ ′  


 


 




    ′

 ′  lim
→




 ′   



   ′

 ′

→  ′

    ➡  ′   

    ➡  ′  

′   ′ 

′   ′ ′

′   ′ ′

′   ′ ′ ➡

 ×  ×′   ′××× ′×××′

′    ′ 



X X

증명

′  lim
→




 lim
→ 



 lim
→ 



 lim
→



lim
→

lim
→

lim
→




  ′  ′

   ′

    ′



′ 
  

개

⋯′


  

개

 ′   ′  ⋯ ′ 

   ′

    lim
→



 

    lim
→

  

   ∴  

lim
→



     

   ′

lim
→


lim
→

 

 

lim
→


 lim
→



  ′

  

   ′≠

lim
→



 lim

→
′

′

 



 

 

 ≠  ′

 

 

    

 ′  ′

    ′   ′

미분

➡

 

   



    

   

 

 

  

  ⋯

 ′

     

➡ 

lim
→




➡ ′

  lim
→




➡  ′

外

多變數函數

 

 

         

 

′   ′  ′

′  ′

  

     

  

 

 ′   ′

 

′′

   ′ ′

′ 

′    

  Q

R 

 Q ⋯⋯㉠

   ⋯⋯㉡



′ QQ′

 ′ ⋯⋯㉢

′

R′′

  Q

 Q ⋯⋯㉠

 



′QQ′ 

′ 

 ′ 



X X

 

     

➡  ′ 

   ′ 

➡  

  ′

➡  

 

 

 ′

  ′

  ′ 



   

 



   

 



lim
→








lim
→



 lim

→



 

    

lim
→



 lim

→




lim
→



  lim

→



 

    

  
 ≥

 



 ′  
 ≥

 

 

 

 ≥

  


  ≥

  

 ′  
 

 ′  ≥

  

 
 

⇨ ⇨

     

 ′  lim
→




lim
→

  lim
→



×

 lim
→



×lim

→



  ′×  

lim
→

       

    

  

      

   

   



X X

   

 ±  

×  




 ≠

  

⇨

 

 

 ± 




 × 

  × 

유형1 

유형2 

유형3 

유형4 

  

  

  

    

   

≥     

    

   ×    

    

  

    

   

       

   



    ′≠

   

    ′≠

  ≠ 



➡     



     

➊  ≠       

⇨ 

➋     ′  

⇨

   





 





≠   

  

    ′   ′

    ′′ ⇨ ×′

   ′′  

⇨ ×′



X X

      

      ′

    

 ′

   ′

  ×  ′  

      

   

   ′




 

   

 

 ′   

 

  

 

  

 

 ′

  ′ ⋯⋯

 





  ′ 

 

       

 

 









  ⋯ ⓐ

 ′  ′⋯ ⓑ

    

    

➊


  ′   ′ ≠ 

➋

 ′   ′



   

 

    ′   

 

    



    

  

′    



 ′ ′  ∴ 

   

 




  ′ 

 

    





  

 

 







′

  

 

′  ′ 

 

∴  



 

  ′≤

 


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lim

    




 ′

   ′  ′

 ′  ′ 




 




  ′ 

 ′  ′

 


   

  


≤  ≤
 




 ′

    ′ 

 ′  ′  ′ 



 


   

  


≤  ≤
 




 ′

    ′ 

 ′  ′




  ′ 



 ′ ′  ′ 



lim
→∞





lim
→∞

 ′  lim
→∞








 ′ 

lim
→∞



  lim
→∞

 ′ 

lim
→∞

 



  ′ ″

′

 ′  ⇨ 

 ′  ⇨ 

″ ″



′ 

 ′′  ⇨ 

 ′′  ⇨ 

  

  



  



    

  



⇒   ′ ≥ 



⇒   ′ ≤ 

  

 

  

 

  
  lim

lim
→ 
  

  
≥  ∴ ′  ≥ 

 ′ ≥ ⇒ 

   ′≥  ′   

  

 ∞∞  ′≥  ′ 

  

 ∞∞

    ∞



 

 ′  

≥  ′≥  ′  



 



X X

     

⇔     ′  

⇔  

  

   

  ⋯⋯

 ′  ⋯⋯

   

   

  ⋯⋯

 ′  ⋯⋯

 ′

 ′

 ′ 

    ′ 

  



  

⇨ 

 ′  ≥

 ′    ≤ 

⇨ 

 ′   ≤

 ′    ≤ 

 ⇔ ⇏

  ⇔ ⇔

    

  



 ∞ ∞



′  ≥

′  



≤

󰀹    




 ≤ ≤

∴ ≤≤

 


 


  

   

 



 


 


  

      



 ′ ≥

  

 ≤  ≤

≤ ∴ ≤≤

    ⋯ 





X X

 

 

  ≤     



 

  ≥     





  

   

  ≤ 

 


≤ 

 


≥ 

∴ lim
→



≤  lim

→



≥ 

   

∴ lim
→



  ∴  ′  

   

 ′  

      

 ′  

 ′  

  ′  

   

    ′    ′  

  

  ′     

 ′    

   

 ′       ′

   

   

  ′     

 ′

   

 ′

   

   ′ 

 

 ′ 

 ′   

    ′    

  

  ′ ×  ′   

 ′    ′  → 

 ′    ′  → 



 ′  ′ 

   ′   

    

  

A  B 

 ′   ′

   ′  



  

N


 
 

II



X X

   

   ′ 



 ′  

 


D D D

 ′



  ′  





 ′  

 ′    





 ′  

 ′     ≤ 





   

  

   

  

    

    ′  

   

  

  

  ′

 ′ ×  ⇨  



    

   

 



 

 

  



  

  A 

  A

B  



 



 

 

∴  
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 






    
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
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
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

 
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


 lim

→




′
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


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
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
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
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
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 
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




     

  ±  


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 

 →  →  ′ 

 ←  ←  ′ 
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   
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


 

 
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
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


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
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
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

  



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


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
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S A



X X
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
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
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
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
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
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
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
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
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
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

     



X X

P  

      

  






P

P  

     

P   

   P

  

   

  

      P 

i   P

      P 

    






ii   P

      P 

    




  






iii        

       

      P 

    











 











 






i iii      

P    







