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' | ) 5. Quaternary Phase-Sh:ft; Keymg (QPSK) is an example of the situa- _
— : tion in Exercise 3 with four signals (M = 4) given by o
~>..-~“_&XQLCC$££ ......... stk = Bysin(weT(k — 1) + (1 + 1/2)7/2), k=1,....n S
1=0,...,3. | o
Assuming w,, T, and n are as in Example II1.B.5, find the minimum - e
e error probability for equally likely signals in i.i.d. A (0,02) noise.
(Note that these signals are not orthogonal). -
- 6. Suppose Y. ~ A(u, £). For each k > 2, define ¥; = E{i1,..., Y1}
and 63 = Var(¥i|Y;,...,Yi_1). Also define ¥; = E{Y:} and 6% = : "
Va.r(}’l) Deﬁne a sequence InI,..., I, by
= (Y - Yi)/6v,.
f Show that I ~ N(0,I), and thus that the above scheme provides ' :
f whitening of Y. : o
’ 7. Consider the hypothesis pair o
—nm_-”mw—“—,;——m“—u"Wu—-‘.“*”. ) Hﬂ . Yk = Nk, k = 1, P ,‘n
Versus e
v Hy: Y =N +05, k=1,...,n o
: .
; where N ~ N(0, X), s is known, and © is a random variable indepen- . o
S I dent of N. b e e e e e
R (a) Find the a-level Neyman-Pearson detector and ROCs BSSUMIDgG + =~ e e
: that © is a discrete random variable taking the values +1 and 1
: R with equal probabilities (i.e., P(© = +1) = P(© = -1) =1/2). B
(b) Suppose that © ~ N(0,03). Assuming & = 0?1, show that the ;‘
v o likelihood ratio is of the form S

L(y) = kyekrlle™ul?

where k) and k; are positive constants. Find ks.
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... FIGURE IIL.D.1. Relationships yielding the Bayes sequential rule for uniform
costs of errors and cost C per sample.
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FIGURE II1.D.2. Depiction of a realization of a Bayes sequential test.
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23. Consider the problem of detecting a N(0, =) signal in N(Q, %

The theory is Ligwited afhen
.. ﬂm___-kLeag a.d. OAAAA’V\'\M Can NOF be nvplved.

noise with n = 2 and
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25=0’§-(p f

wem e e oo FoT equally likely priors.compute and compare the exact error prob- - v c =
' ability and the Chernoff bound on the error probability for p =
- 0.0,p = —0.5, and p = +0.5, and for ¢2/0? = 0.1,03/02 = 1.0, » o e e
and o2 /0? = 10.0. .
ST es e == 24, Investigate the Chernoff bound for testing between the two marginal T
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I (a) Use Wald’s approximations to suggest values of A and B so o e
that the SPRT (A, B) has maximum error probability p* =
e max(Pr, Ppr) approximately equal to 0.0i. Describe the re- e
sulting test in detail. Also, using Wald’s approximations, give

an approximation to the
E{N|H,}.

s s e

expected sample sizes E{N|Hp} and !~ - ns e

e (b) Find an integer n as small as you can so that the maximum "~ T
error probability for the optimal test with fixed sample size n
. e is no more than 0.01. Compare n to the expected sample sizes ' o ’
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