Solution of ECE 316 Test 3 S06

A set of samples {x@)@x HExRHx @% :{a,b,c,d} is taken from a signal. A computer

computes one period of the DFT of this set of samples as

{xpExpEXREXBY ={4.5.c.00 .

(a) Find the value of X HH(not x HH) as a linear combination of @, b, ¢ and d.
XHE=a-jb-c+jd
N1 3

XBE Y BE 0 XAEY BB =am b +jd

n=0

(b) Find the value of X H-9H (not x H-9H) as a linear combination of a, b, c and d.
XBE95 a+jb-c—-jd

XH9H XH9 +12F= XBHI XBH ix@%_”"’”z =a+jb-c—jd

(© If the original set of samples was obtained by properly sampling a bandlimited periodic
signal above its Nyquist rate over exactly one fundamental period, what is the average
value of that signal as a linear combination of 4, B, C and D?
Average value= 4/4

Average value = XHIH 4= 4/4

(@ If {X@EXBBX@BX @% :{4,2 +73,-1,2 —j3} what is the numerical value of
XHI1R XE1H=2-,3
XE1E= X +4E= X BE=2 - /3
(e) (3 pts) If X BH=1+j what is the numerical value of X 5357
XH3H=1-j
XBEF X BrED XH3E X BE1-J



Solution of ECE 316 Test 3 S06

A set of samples {x@)@x HExRHx @% :{a,b,c,d} is taken from a signal. A computer

computes one period of the DFT of this set of samples as

{xpExpEXREXBY ={4.8.c.00 .

(a) Find the value of X 2H(not x 2H) as a linear combination of a, b, c and d.
XBH=a-b+c-d

Np-1 ) 3 )
XBE Y xBR™ 0 XBE Y xFE " =a-bre=d
n=0 n=0
(b) Find the value of X H-7H(not x 5-7f) as a linear combination of a, b, ¢ and d.
XETH a—-jb-c+jd

XF7E= X7 +88=XHHE] XHE ix@@‘f”’“ =a~-jb-c+jd

(©) If the original set of samples was obtained by properly sampling a bandlimited periodic signal
above its Nyquist rate over exactly one fundamental period, what is the average value of that signal as a
linear combination of 4, B, C and D?

Average value= A/ 4

Average value = XH)H 4=4/4

(d) If {X@)QXEQX BREX @@ ={4,2—j3, -1,2 +j3} what is the numerical value of
XEIR  XBIE=2+,3
XEIE= X +40= XBE=2+ 3
(e) If XBH=1-/ what is the numerical value of X 5-3F?
XE3H=1+,
XBEFX BhED XE3E X BEF1+)



