'3.1‘1) X = fetl

F:)-(-(a)-:' P
po(b)=1-p i
X €~(f*f)46.;j
s Folly) =
'[Y[X £ FXp

"

We sPe —H\a‘)" .,L},,'} 1s q 5r'-t[ua'/'f0n W‘\e‘f we
noise
X ena | (i et || L)
NCo, )

e I\Qbf' -{

YIX bylx).

/'_é-‘r our MAP dedecior we nred XZ’Y(K’;"'

Uc,,;?, (3:92)

-[ (y,.’() Fx(x) ( ' =(y- 4)/2(: \

- "¥IX
Fgl’f (xfy) (ot i Frrsd
V)

i IJ'I(

e,

-
= Pef Awg(—a)a, (1- ,»)e

“"f ) —Cb)?
P - /‘S—u & (’ r)“‘ e A

M T

~(‘V u)d; _r_‘,)'yp;rf,..

Fe oy (" )
i -Cy-b) 2
lef (b/y) P (/-P)C rd /.{fw
Pe—(;f"’-}j/);:(;—; Fr (f—l,)j:r'r ,’ {‘/2[:—1

hcn,-e acchEJ Gau seyan

jf«-;’_s wie gaye‘_s’ ﬁ»s

LSG-Q) (u_” )(: )56 )

_( _%

—ﬂ-f + (1- f) _er_,____ }5

Van € _j

- §0x-1)



gl"[ cont. .. )

Ouc MAP defector  (3.96) il 4o

A
- 0, O
X GIs TH By )

- -a)7/ p -C -fa)/;/,,) il |
— (st B aX ¥ 2e,, & &
[FG (g(x“n) + ("P)C . {_g:(f'l’z)#g'f

g e reEhoild | e e a
We see Hae 15 a threshold € FXTIJ{ (qu) L Py}z (;.I),)

_(),-0)2 3 2
e RO - 7

P

il ()f"'fi.)z B
/n f) -16":\) = /h (f-f’) A :EL;EJ._
€.

26, (p =htr-p)) = (y-a)? - G-k )"
:/7/119(17 JQZ -"y?jflg‘y "bl
= y(-?'b“.?u) 25 =%

2(\:, (’hP—ln(,‘p)) ""q?+&2

m—

%=
2 - 2a

Thiz s the Hiesheld wheve we decide pedueen a and b

Pe = P;(i(f) ?—‘Z)
- R (XD #alX=0) ), () + BRI £L) L) (1)
Let’s say a < b

: ﬁ(:z)}'th IX:Q)&(n) + ¥ (fcml'g:&\&fs)

3 A0 T I £ P
E( 7;: Jf [ o u ?
0 (<) 2-Fle) v,

o C\)(%:—w_q) pg (=) + @(%) R (4)



2,04 cont. )

If P:—'O 5_1 'i"-u'g (‘nﬂ‘flfs 4;]‘?3 rw\»f.l‘ cas|Cr W@"#‘ U I R o
distance bedween o ahd b. The Hrechold will be

atb
a#- l -

I# (q?*'“l:?)/z 2 £L

J

and 2= - b, 931:5 =t /Zb /a'”=27@’5_

L P g =2
ITf -0,
& [Ny
%-:fg = a = 724 /“"’/:7@;;

T}'“% 1+ s a much  befler chorce under Fhese consfrniate

that g=-

WC (dun See ‘I’ﬁq]" H\e, Pe uw'/f /_Je m:'m'--...fc{’ et Flrny fafe ah-cf
TL'A?. ﬁnesho/c[ willle &t e2cxd. Thus

L [@(g)](o.;) ' LQ(%})]/OJ

Y€

i

i



a) Find pdf of 2,

F, )= P(X+Y ¢2)
<P, + T 23] X =+2) p (1) « P>UZs2, 2| L - -1) p ()

:P(:Hj,‘fz)&m) POl rT, £2)p V)
P(Jn-z ’)P (+1) + P(Y "7-'/);7 €=ty

—J’z ‘7"/2 Jy +‘) rﬂ e*)f/i’qj/

i

i

—” 72 T 72'?"
d
f?.\(z) T da2 F,—? [?)
] R ~('z-’)2/3_ I —(?4!}’/5
=~ 2 Bn 2 om €
, '
Z — -(:?-2, +1) ~(>2v2:41) /N
e"(e"""f)/l
E e (ez ; 8—2)
2 19y

b) £ R. =590 (2.3
pmt of R
We see that ’(?ﬂ (z,) = én ('2). TlanJ P(?" 0) = P(Z'PO) ::.:{

PeC Koz 1)= P (2, 30) =2
Pe (o= =1)- P (2. <0)- Y,

(r)" /) =1
72 r=sl
O | otherise

Pr(Ry=X,)= P(R. =X, %, = 1)p,C)) + P(F-% IX,- 1) pg (1)
= P(+1+% >0) pe (F1) + PCI*Y, 20) py (1)
:P(Ynz")})z (*’) + P(.Fndf'j)?z_(")



3.33’con'/.‘-> :
P((Pm’_z,\)f P(ﬁ\&j)(Pf(ﬂi)Jigj(/”\) i P(y”‘j)

Fc)m g-}andofc_f (\Of"“'-"! 4a s-/c
PP "X, )= 0.5413

C) IS ',”1-'5 clede e e c?f;-f’;',a, {'7

A
I‘{ .X“ 1’5 our aplorox,‘mqk-v. fo. Iﬂ o we want o pminiai e R(ﬁ‘; #_Xh)
5 A
or paximize ﬁr (Xn "Xn ) ﬂle J_.glcc-ﬁor)-]fo be cPJ.’maI) ﬂeed: _z; =1

Pr(Znz1]2,=0)> B (Z=-1] 2. -2.)

’ i (2, 1X.1)
. NN

Bl o
Falli. L‘é“m"(z“ IX,,H)

| /

: ¥ .l‘\ ’ \
' /:_ = LN )\L \
T 2

error‘. pubalm'fv 1

TR ¢ Vel LNV Ll 1Y
Yoy € 2 Yor G

7. 20

7—}"“5, Hhis dedector ; Rz Sj“czn)-?s s or)"l.mﬂ(



339) T(+) = X cos (2f¢)

Y(i’)=a(-").z

PCY¢t) y)— P(a (J)Xzy)
o P('X‘( a(+)

Sin(rf vs Qaussian

P(X <x)= 3 (57)
P(X &) =3 (F_n)
Ik S
N( o, [at)c]”)

go) 'f"!“f }'HQI?I‘.‘Q/ P(J‘\[
{ 4 | s N (rrs (?’fr{+)mj (6’52(‘2’”{;{) (j

U‘WV\Q ) 1S He wmean a.:*'fﬁ {2 (x)} anl (2 ) £ ’f"f‘



3.43)
Frove +he -L)IIQWI“I facts  obout characleristic funcfioe ¢

(D /Hx()“)} = j
Mf()"‘) = [[G’}L{Yj = g -‘1;;1 Px(")eﬁv r./v's.rweﬁf
s

Ao e
/ )/( /5\( (x) e / lfa( //T],J{z(x)/:

v /szﬂ)/s
b) My (0)=1

T e I DN S
7l 1R
) [Mg C)] £M () = 1
From a)
IMx ()] ¢ 1

[roms)
Mg 2)= 1

4 /Hg (,'u)/ -2 H_Z(D) =
d') X fms (fﬂu.«a(!’us}u "i{u-"(“/-n HI (Ju)

( G)MZ F [’)e) x._ ejuc

j_{g(;)eﬂ‘)'

Ll



3"’%) 7:/\/0 eornl (/{ V'S L-*"'“f’"""- over ):0)1)-

I'F —fu:# e fa\}"@“‘jf’ ] g

Fo(E 1 2
¢ O

/ . ' 2
| '(n:f ey 5 tau F:tl“-(J e :);(": U+ 2
fz(x')

] . %

M ' {11

o | 2 3

¢ fj ! }; 2 {+i(x-1)) 22 << 3
2l BER
A) Pf(}—7£.2):f'(,2)_f‘('/;,)__,_'_J__:..’_
f.l Li
£) ¥- 6§ au ¢ I a5 Phands

[

T Heads #

foly)- Forio (et PCRes) s j’;_,_r Ll en ) P (k)
£6) T




J) Df:"j il Er;;”ln‘ f{f fee boan ru ‘r.t‘ Jo e ':-'.!!Jn‘ Y ("( i.‘{ yﬂ‘u ave ?'.ﬁ{n
J }

on ’y Y_ ‘(:JJ{‘“"" el ‘i".f ?:-rc“!JﬂL-" " ~ 7 Yo i
f e Pl U # U)
WF Pt’OFa&P an ste--'fr’m u(Y) We h!at,* ,Lo minloiig e r er
A
Maxio e Pr( L«( = Ll)

V3 <« F o i TR
b € n-? 'LI T4 7 At @ phoend:

{ 2Ut4 1 e Fl .

SIS SRR PR ST PR
T E , g 4 - ' (B o sinia
/2, 1{ y = Lt ..’ /4
] % e s
i 2 e rt "
g Culy) = - p 7' fule) Y AL eer
g () i g : "
¥ f.¢) ‘ )

‘F_aiz(ujy): j l‘)( (A:f‘) 05)'4 1
& ) ﬁu’/}
| b 2 Oé/(_i
;2 ;’[u:%. ié)/ (2
2 .'#u:%jfjlfycz
1 ,-zw:z.f) 25, ¢3

(/1 -:' [ e 2-_’ < a 2
e ) (A / 5 2 _){ P 2

u(y): are, ma x 1( (ul )
?u Gly /
3
i i ’ O{y(i E'O:.G” * l = 4(; —‘)}f
% )12y e 3 ki A0 /X__'
.y z
£ g iy ( =

A

]

>

ﬁ

oy

X

<

)

] 1]

>

~~ ~

M,H! X

. X

=B o

— t

N

b T S
'\C
~N
| S
\——
o
o~
-
N



? = Z(.. 1 7 Of u 0 P 7‘1-"-, s *"rf“»-,- r-c'?ﬂ’i}t’)‘,’-f: .‘"a o“z‘?t,rf-- ’r(nf;.
()

o flerwnse o Hhis ralru fatiav .

: : i i ;»’ar--(: l J,. " ?.
I!) 6(’““"1{ o ff;r.}.'- uf’u'}} UG‘IIJO(MI/ (!”J;-LC )‘frj I/ i} Ll 6{ e

i# we hove p = O.FJ and an flﬂ'l['-f\l.‘f‘e ‘(ﬂﬂlf'l:y 0‘{ Zm )-é, n'-‘OJI'J g n

e ran G e ‘-,-{C o ub'll"'{t“('v'M }"O”CZU"\‘ VoL I (\e

r (70 -n #
PER AT s
n-=o

'(wr Igﬂ(rJ :Z_A,



39;) ZX&\ / n T 0) I'JZJ.., E "’-d

Rl R AR
-Xn C I—‘P J.j*"-"‘o 'ér R,"\
El‘?n,‘ nTO b b id
Flor il ) s e B R
S A A
L, =% & W
| }’(JFF
a) { ‘(..
%ﬂ(k), (!—P)(I*E) + F€ 2! -0 — 9‘(P+£—2P€) ! o {
plI-€)+ (1-2)¢ i Z,né—ng R S |
v
.Ju:J 'A‘{ ?,1-0, Wf,-—‘i (I""P)é
-Xr\:}) W, -0 P(,—é) {
@
o ‘ 1
25 = 0 ,J_ZX.‘ - (“.') IU‘ D (;-F)(!-E) &
73 e

y”r"/;'pil Pe

b) ¢ . | , |
(jn—} 1S Bf'""ouiilj or "'..CJ. be rouwse '.'Lé{‘-fe ;-J no Mt’mar;:‘f tt

'#)'19 5)’_5‘ ‘Lf’wx_ .

c) . '
meﬂ(ﬂk): € | Jizk
=€ || 535k
d . (1-p)(I-€) [ A k=0 -0 | (f"P_)‘_‘_._...__F—- ,'I/Ir B O) =
) FX IY.\("’)) ={ G-p)-€)tpk e CloplF tp H=Ed |

n

———E‘-—G f[l’:j.u':o -—»(wr‘?—(’r—!“'———'_“-‘) ré 5—‘-11)’—_1

(r-pX1-€)+p€ Cl-p)é+ pCi-€)

€) P (T, #X,) = P(Z 1|Z:0)R(x=0) + P (F-0fE:1) P (E-1)
= ./f)(l—P) 1 '-."/, "'.P) = €



'F) £§'fﬂ'n\o“{€ X(j)
Pe = P (:Z (yn) ¢X;\) Consider port cf} p,x,n!?n (k !J) :
& A
J‘- 2ok _{'iw:,.:;e.?(j)zo - (/~P)(j-é) >P€ ) otlts e X(J)’l-
l-p=€ +'p(: >p €
|>p+ €

b A
T4;=3, ve deride XEI=1 if L0-€)> (1-p)€, pttervise X () = 0.
prp€lz gspt
P > €
Usr'hg, ‘Hq[’s decision fm(f.j

¥

: = P (X () #X.)

I

"

Pr (j(:?,,)=tjzz o) P (Z=0) + P,(jf-(y“): o/j‘.»j) P(X:=2)

= Pr(j(yk)' ?}X:.OJYT(.?)«‘ ;i’r (EA(Y:,)‘I/X.“(; b [)P{(’}'(@)
i (%(7.)-0lx-1¢% o) + P (x 7 )'0[}3:3)2’:;)? P(X=12)
- (1-p X1 €) il
¥ A . ¢ Chep €
R (X ('yﬂ): ,}X:OJP‘O)?‘(‘E:C"/P—O) + ’—J{(j‘(yh}!)\'}y C"J_Y'_‘I )P{ (;*—OJI’:' !)
PP’(XA(,Y.‘)-'Uli’fj,fro)?%(xf:’jffo) P @@)o]T=2¥-1)R(X-1,17-1)

PE
. TDC = Pé +C[—P)6

’>P4{) Pfé ;PG’ - P{-+ P(/—G)

| Spr€, p€E Pe = (1-p)(1-€) +I-p) €

QF(!-é)
If I>pre, p>e

|¢pr€, pé€ o= (1-p)(1-€) + pCl-€)



