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18.085 Prof. Strang Quiz 3 December 11,2002 

Your name is: Grading 	 1 (36) 

2 (36) 


3 (28) 


Total 

Ira Q~restiorrs 1 o,nrl 2, p0,l.t (4 is  checked hy (I later part arad Q?restion 3 is  raot laarci. 

Thnrlk yon for t,aking 18.085. I apprcciat,c t,llc good homc\~wrks and corlsistcnt effort,. 

I hope very rrliich that yo11 will firltl t,his sii1)jcct nscfi~l. 

( la )  GR.IPH t,hc 2n-periodic f (:I;) dcfirlcd hct,\~~ccn and .ir byn 

f (:I;) = e" for - n 5 T 5 0, f ( T )  = e? for 0 5 :I; 5 T. 

Firltl t,hc Foiiricr cocficicrlt,~ ck in f (:I;) = C f:kf<7kzdircct,ly fiorn t,hc st,nrltlartl int,cgral for- 

rm~la. 

(11)) Draw t,llc graphs of df/rlrc; and d" f l .xZ 1)ctn~ccn. i r  and n .  Il'hnt rnt,c of decay for t,hc 

cocfficicnt,~ck? 

(lc) Firltl t,llc same cocficicrlt,s (:k in a different 11,ay; st,nrting from 

Il'7it,hf (:I;) = C ckei" take Fourier cocfficicrlt,~ of 110th sides of this cq11. ,It '  ,ion and solve for 

C k .  







(2a) Firltl t,hc cyclic convolllt,ion w = u * v (N = 4) of t,llc vcctors u = (1;0. 1.0) nrltl 

v = (0.1.0.1). 

(21)) Find t,llc discrct,c Foiiricr cocficicrlt,~ ck.and dk (Cpoint DFT) of those vcctors u nrltl 

v rcspcctircly. Frorn t,llc (:k. and dk find the Foiiricr cocfficicnt,~ ilk. of their convolllt,ion 

w = Ho\v docs this ans\~~cr u * v. confirm t,llat w in part (a) was correct,'!? 

(2c) For some 4-component vcctors z t,hc cyclic convolllt,ion \vit,ll u = (1.0.1.0) is u * z = 

(0.0.0.0). Dcscri1)c t,llc cornponcnt,~ of z = (zo,tlr t2. z:~)and also it,s Foiiricr cocfficicnt,~ 

(C".CI.c2.C.3). 





A 

(3a) Find t,llc Foiiricr irlt,cgral t,ransform f(k;)  of t,llc sqllarc ~vavc f (.T) 1)ctn~ccn1 and 1: 

A 

(31)) Find t,llc Fourier integral transform D of the cierivati?ie of t,hat sqiiarc nravc. Also find 
A 

t,hc t,ransform C of the con?iolutionof t,hat sqllarc wave nrit,h it,s tlcrivat,ivc. Factors of %T arc 

forgiven . . . 




