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فضاااااا     ج   اااااا   ج اعاااااا   ،  ب اااااا ، ، : خااااااا ي  و واااااا   ا    اااااا بناااااا  فضاااااا     

نظو اااااا  ، بناااااا  -نظو اااااا   اااااا  افضاااااا     خ وجاااااا ،  ا ا خث اااااا ، فضاااااا      ن   اااااا ، 
: فضا       باو . نظو ا   لب ا    ل ق ا ، نظو ا   لو واا  ل و،اا ،  ل   ا     ل ن،ظ ا 

ع اا    اار و   لقا عاا   ل،م    اا ، فضاا       بااو   ل ،    اا .  ل   اا ، نظو اا  و ،اا   ل،  
واق ث  ، فضا     ج   ا  إ ر و    و فق ، فض       بو : خا ي  و و   ا     ، 

،  اار و ناا ظ  ،  اار و ت ،اا   ل و فاا   ب،اا  ا ،ن ة،اا ،  اار و    اجباا ، ،   ااا ةثباا ، 
    ر و.ا ل  ى  لم  ي ل  ل،   ا  لث و ، ا  اي و ر  ك ف   ا  ر و 

 

Math 581-1 Functional Analysis 4(3+1) 
Banach spaces: Basic properties and examples, convex sets, subspaces and 
quotient spaces, linear functionals and the dual spaces, Hahn-Banach 
theorem, the uniform boundedness principle, the open mapping theorem and 
closed graph theorem. Hilbert spaces: the Riesz representation theorem, 
orthonormal bases, isomorphic Hilbert spaces. Operators on Hilbert spaces: 
Basic properties and examples, adjoints, projections, invariant and reducing 
subspaces, positive operators and the polar decomposition, self-adjoint 
operators, normal operators, isometric and unitary operators, the spectrum 
and the numerical range of an operator. 
 

 


