Exercises	Chapter 1 - Interactions of waves with the sample and beyond

Review of Fourier transform and properties

1.1 Using the definition of the FT prove the Fourier shift theorem. 


1.2 Use the shift theorem above and the generalized transform

to prove that 




2. Calculate the convolution:



3. Match the image to its Fourier transform. Explain in one paragraph the match. 



Helmholz equation

4. Prove that the angular spectrum method

 
Satisfies Helmholtz equation



5. Test if the Huygens-Fresnel equation satisfies Helmholtz equation










6. Prove that the paraxial propagation transfer function is approximately equal to the angular spectrum transfer function for small angles.




7. Prove that the Fresnel approximation 




satisfies the paraxial wave equation





8. Prove that Maxwell’s equations yield the wave equation.
[image: ]Hint, take the curl of Faraday’s law 
Hint 2, use the identity   
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