
trample 61 : we want to send signals Oct over a

channel with noise
.

We encode

0 as - Z

r as 2
.

The receiver sees R = x t N
,
Nu Nco , r )

and decodes

R Z 0.5 as l

R C 0.5 as 0

What is the probability of an error in each case ?



Sender : O as - Z
R = × + µ

Receiver : R z 0.5 as l

r as 2 R C 0.5 as O



Sender : O as -2
p = × + µ

Receiver : R 20.5 as l

r as 2 R C 0.5 as 0

Error in receiving l
:

PER C 0.515=1 ] =
P Ext NC 0.514=2 ]

= PI N e - 1.5 ] = PEN > 1.5) = 1 - PEN El -5)

= A - Icd - 5)

Error in receiving 2
:

PERI 0.515=0 ] =
P Ext NZ 0.51 x = -2]

= PI Nz 2.5 ] = 1 - PEN c- 2.5]

= A - OI ( 2.5 )



Example 62 : suppose the height of European males is

normally distributed
with mean fe=

177.6 cm and standard

deviation 6 = 4cm -

• What is the probability that among two
brothers

the older is at least 2cm taller than the younger

( assuming independence of their height ) ?
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Let ye be the height of European men and Ten , Jez two

independent copies . let D : = Hr - Fez .

We are interested in

PIDZL]
.

We know that

Ha , He ~ Nc µ ,
84 ⇒ - Jean NC -µ , 82 )

⇒ D= N. - H n Nlµ -y ,
82 to ')

= NIO ,
282)



Then

PED 223 = PELED Eff, ] = PIZZI, ]

= r - PEZ EFE 3=1 - ⑤ CET )

I 1 - Io ( 0.3536 ) = 0.3632



The 68 - 95-99.7 Rule

let 2- ~ Noch) .

Then

PE - l E Z El 3 re .

68

PE - 2 EZ E 23 I .
95 That is

PE - 3 EZ E 33 I -
997 68% of all

1
standard

values deviations)
For If ~N(prod ) , this means 95%

are 2 of the
within mean

PE µ - GE Hereto )
I. 68 99.7% g

PEM - 26 E Heft 20 ) re .
95

PIM - 36 EH eµt30 ) I. 997


