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Physics 228 - Winter 2008 

 
HW II 

 
Due Friday 1/18/08  

 

All problems are in the class text by Boas, except as noted. 

Example problems:  Not to be turned in – solutions can be found in the back of the 

text, or in Appendix B. 

 

§8.5: 5, 20 

§8.6: 13, 26, 33, 34, 37 

§8.13: 3, 13, 26 

§7.5: 2, 3, 7, 9 

§7.7: 2, 3, 7, 9 

§7.8: 2, 3, 7, 9 

 

Assigned problems:  To be turned in.  Five problems chosen at random from those 

assigned in Boas below will be graded and are worth 5 points each.  Problem A is 

extra credit:  doing extra credit problems can make the difference in borderline 

grade assignments.  (Regular HW points are not the same as Extra Credit points.) 

 

§8.5: 4 

§8.6: 14, 38, 40, 43 

§8.13: 2, 27 

§7.5: 5, 10 

§7.7:   5 

 

A. (Extra Credit – 1 pt) We want to consider in more detail the Gibbs phenomenon 

mentioned on page 357 in Boas and noted in class.  Our focus is on the “square 

wave” periodic function  F t  that is periodic with period 2  and jumps from -1 to 

+1 at 0t  .  Near this jump the Fourier expansion of this function displays non-

uniform convergence, i.e., the Gibbs phenomenon.  As t approaches 0 it takes more 

and more terms for the series to converge to  F t .  Even for an infinite number of 

terms there is a finite (nonzero) “overshoot” just at the point of the discontinuity (e.g., 

0t  ), which we want to evaluate. 

  

a) Verify (as noted in class) that the square wave has a sine expansion of the form 
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b) Next consider the truncated series  
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Plot this function for 0,1,2,19N  , i.e., reproduce Fig. 6.2 in Boas for our square 

wave function (which is not identical to the function in Fig 5.1 of Boas), for the 

range 3.5 3.5x   .  It is strongly recommended that you use Mathematica for 

this purpose. 
 

c) Next focus on the first maximum of  NF t  for 0t  .  Show that this maximum 

occurs at  
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HINT: Complex variable techniques are useful.  Recall exercise 10.31 in Chapter 

2. 
 

d) Finally consider the magnitude of the “overshoot” at finite N as defined by  
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where “1” is the value that we want to converge to.  Show that, by an appropriate 

change of variable, the large N limit of this expression can be mapped onto the 

integral 
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The Sine integral,  Si x , defined in this way is a tabulated integral and specific 

values can be found in, e.g., the Handbook of Mathematical Functions by 
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Abramowitz and Stegun (a very useful text).  Mathematica may also be useful 

here.  With this input show that  

 

 lim 0.17898 .N N  >  

 

Thus, even with an infinite number of terms, the fractional error in the jump is 

        0.17898 1 1 0.17898 2 9%   .  as mentioned in the text.  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

__________________ 
Note: Problem sets must be turned in by the end of class or be in Steve Ellis’s Physics Department mailbox by 12:20 

PM on the date indicated.  Late problem sets are accepted for 1 week with a 50% discount. Solutions will be posted on 

the web. 

 


