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Homework: Ex. 3.7.2, Prove (3) above.  
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Sec. 3.8. Fixed-pt thm.

      , , ,  metric spaces

Note: :  conti.,  compact  unif. conti. (Ex. 3.8.1)
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Applications of  Banach:

(1) O.D.E. with initial condi. ;

(2) integral equa (Ex. 3.8.3);

(3) implicit func. thm (cf. J.Dugundji, pp. 306-307). (due to T.H.Hildebrat & L.M.Graves, 1927)

(4) inverse func. thm (cf. W.Rudin, Principle of math analysis, 3rd ed., p.221)

(5) Newton's method

(6) cobweb thm

(7) Fundamental thm of Markov chains

(8) Jacobis method

(9) Gauss-Seidel method

(cf. C.H.Wagner, A generic approach to iterative methods, Math. Mag., 55 (1982), 259-273)

 

 

   

 
   
    

   

2
0 0

0 0

Initial value problem:

Assume : ,  ,

                open

                , ,  

Def. :  is a solu. if

1 ' ;
      

2 ,   ;  (so that (3) is meaningful)

3 '
      

f x y

dy
f x y y x y

dx
y x I

y C I

x y x x I

y x f x







   

 



 


  



� �

�

  
   

   

0 0

1 1 1 2 1 2 1

Moral:
,  ;

                (1) Banach Picard
4

(2) Brouwer  Peano

Thm. (Picard)

         conti., bdd on 

         Lipschitz w.r.t.  in .

        i.e.,  0  , ,  ,

y x x I

y x y

f

f y

K f x y f x y K y y x

   
 




          1 1 2

0

, ,

       Then  unique solu.  in some nbd  of 

y x y

y I x





 

 

 

0y

0x
0 x  0 x 

y

x

I


