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Note: :  Banach spaces. Then either  1st category or  

                                                  (cf. p.144, Ex.4.6.5) (Homework)

                    (Inverse mapping Thm)
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        ,  Banach spaces

                      :  1-1, onto, bdd linear tiaraf.

                     Then :  onto, bdd linear tiaraf.

           Pf: Check:  bdd  conti.
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                 Check: open in 

                (by open mapping Thm)

Note: In general not true for nonlinear mapping   
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1 1       Ex. coo ,sin : 0, 2 circle. Then , onto, conti., but  not conti at 1,0f t t t f f 
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Cov. 2. , , ,  Banach spaces

           If  0  , then ~

    Pf.: Let : , ,  be the identity mapping.

           Then  1-1, onto, bdd linear transf.
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Closed graph thm.:

      ,  Banach spaces

      :  linear transf.

       Assume , :  (graph of ) is closed

        Then  is bdd.
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Note:  closed. (even if  not linear)

         Pf: Assume , ,

               Check: ,

                       i.e. 
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Pf.:  closed subspace of 

, , ,
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         Assume , , , , Banach space

          Banach space

          Let :  be ,
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Then ,1 1,  onto, bdd linear transf. ,

           Cov. 1 1 1,  onto, bdd linear transf. :
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             Note 1. Not true if  not linear.
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0    if 0

                 Then  closed, but  not conti. at 0

                 Note 1. Open massive thm closed graph thm
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Note: Closed graph theorem Inverse mapping thm

      Pf: ,  Banach spaces

            Let .  1-1, onto, bdd, linear transf.

            Check. :  bdd
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Note:  Open mapping thm.
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Let :  onto, bdd

Pf.:       Check:  open

             Let  open

             Check:  open

             Consider : /ker  1-1, onto, bdd linear transf.  open
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/ker  has norm =inf : ker 

    Then Banach space

Check: :  is open
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Conclusion: "open mapping thm", "inverse mapping thm" & "closed graph thm" are all equiv.

Note: :  linear, ,  Banach spaces

           bdd " ".
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