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Q1 Digital PAM with Noise }Auoéu\ as *g”*
1!\\015(_

-5 .-

>

" The_u-(-\ovcl e nce:veA s‘-jm\ vwust be SO

Becavse thre Tronsmit "&é Vol‘-’f' wes T= 5: e ;l\t R

the cadditive noise mwt be 5 to ﬂive veceived S'.j.-\gl So.
PLN>5) =QL§:) - Q%) =a(16?) 20.04%5

() Twe AecoA;d value is *s

-

(_b) The decoded value is *s™ Tl«e_re.-(:ove_, the veceved s'-:)m‘ must be So

Becavse tre tronsmitted voloe wes ¥ 5{;

the cdditive noise must be -5 Yo 3§ve. veceived Siamal SO.
s s )
PIN>-5] =q(~F ) =1- &(3F) > 02525

We do~'t like cunswer wikrn r\e,lja'\';\le owjumw\'\' in e O function.
So

£

we use Yhre frofer'f)/ Cl(’é)z'i"&(b’)

() The decoded value s -s5* Tl«e_u-(:ove_, the rveceived s'-:)ha‘ must be <o
Becavse thre transmitted valve wes C-S:

the additive noise wwst be < 5 Yo Tvc veceived s‘.jnc.l 0.
S S
PINKS]) = 1-PIN25) = 1-Q[ = ) =1-0( ) =~
[n<s) PIN%S] = 1-Q(5,) =1-C(F) = 0.as2s
Do~y reed “SV&“*/ becave N is a coat RV. P[N=5]=0.

LC;) The decoded value is -5 T\ne_u'po”c—; the receved s‘.am\ must be <O
Becavse tre tromsmitted valve wen ‘\5,:

The aéé?\—lve "oise must be <£-5 Yo %ive. veceived S'-T)Nal 0.
- - - o =\ _ _ A .
e < o i) -6 ) e (- 615)) - olE)
@(%)*O.o'—r'—l-s'

(e) P(e) = &(%M) =&L5§ X0.0475
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(£ Recall thot we %01- the troshold level from '\'Ve.“M.‘r\imum—AZ;W:&—A&.(O&.‘«J’
r,r'mc,;‘,le,. Becavse it s wove liln.c\/ that  tle robe volue will be small, the
mosT \'-lacl)/ tronsmitied valve is the ome trat s closesT to the veceived walue.
Heve, there ave three Fosle'.\H-'.cs: -5,5,15

— T& tle (som‘a\ac‘) veceived valve is >10,  the closest wvalue 1A tie
0 AS T alprobet 15 15.

5 ) }&I-F fre (sampled) received volye is between 0 ond 10

o"__s_ Y the closest valve 1a tle a\‘,lm.loe,'\' is 5.
' ‘\H the Lsamf\cc\) veceive d volve s o the closesr valve in e

ﬂ-‘rl'ﬁ\oe'\' is -5,

Tkue-(:om/ we should have two threholds: 0 end 10.
15, AN > 10,
mlrl= (s, 0 {4 yLln) L0
-5, ylrl 4o,
Nete that tle A@CO&'\S when 7']}‘3 is v'.cal«'} ot the threshold \ewvels
[~1=0 od )/[r\] =119
13 rot unigue. For example, when )’["] <o, it ha tre some f.,oLalo;\'.*/
ot c0min3 from mIn]l = -5 or wm[»]=5. (We will vevisit ¥al, i~ wove
details in ECs452.)
I, He above expression, we thoose to decode )z[_h_'] Zo ags x\[n]:S‘

7

Sim'.\w/\y) we choose Yo clthAc 7En3='\° Ced A[w)‘S o well.
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Q2 SER and BER
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() Theve ove ayun symbo\s in YW S'\'r:ncﬁ.

L

Don’t {:U':‘)C‘f +o count “5{)&45" and T

Two evrors occor @ &—A
v — W
Sod Fhwe s)/m\oo\ evrov vate is & =—1—-
1t 7

(_5) Each s)/m)ao\ COY/t)'oor\AS Yo 7 ‘o:\'s. So, we have 14 xF  bits,
Two symbol errorsoccor @ O (1101111) — 4 (1101001)
v (1110110) — Kk [1101044)
Coun-\-?n3 % ot errors we “have 6 bit eveors,

So, tre by erwov vatre s _'5_3 = 2
prx3
7—
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