Last lecture

Binary Hypothesis Testing (Ch 2.11)
e Maximum A Posteriori (MAP) decision rule examples

Reliability & Union Bound(Ch 2.12.1)
e Definition
* Examples — network outage



Agenda

Reliability & Union Bound(Ch 2.12)
 Examples — network outage
* Examples — Array code

Continuous RV (Ch 3)
* Motivation
 Cumulative Distribution Function (Ch 3.1)
 Examples



Example — Network outage
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Compute P(F)
« P(F)=P(F,UFg)
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Exact probability p;, = 0.001
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Union bound p;,, = 0.001
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Array code

2D parity code
e Error detection and correction
e |Lastrow/column are Parft& bits /

e Carry (n — 1)? info bits using n? bits
* Detectupto 3 bits
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* Fillinthe bits such that rows and columns are gvev parit
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Array code

Assume BER =p = 1073
Let Y denotes the number of bit errors
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e Bound for undetected errors U
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Continuous RV



Motivation

Tired of coin toss/ win-lose?

* Real-worldis continuous

* Time, space, height, weight, colors, etc.

e But how do we define a continuous RV?

* Recall for prob. space (Q, F, P)
e Xmapsw € to R (coated die)
« Whatifwis continuous?/w‘]?x_(c/) Fx (©)
» Discrete {w: X(w) = c}=> Continuous {w: X(w) < ¢}
° o . L e

Fy(c) = Plw: X(w) < c} =P{X < c}

CPF.



Cumulative Distribution Function (CDF)
ey J

Recall for prob. space (), F, P)
{° X maps w € )to R (coated die)

 PMF{w:X(w) = c}-> CDF{w: X(w) < c}
o Fy(c) =P{w:X(w) <c}=P{X <c}

CDF of a fair die roll Fy (o)
Tu(3)= P {x23]
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Recall — Left limit and Right limit

Fy(x —) = limy:x Fy(y) Fy(x +) = 31111;916 Fx(y)
Y=X y>x
* Fxy(x) £ Fx(x +) AR
* Fx(2+)= Fx(2)= Z 3

‘ PAFX(X) = Fy(x) — Fx(x —) _ = Px(x) b Fy o

* PIXe(@bli= Fx(b) - (4) -
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Recall — Left limit and Right limit

Fy(x —) = “mg:jg Fx(y) Fy(x +) = },iLr}c Fx(y)
y>x
* Fy(x) £ Fx(x+)
« Fy(24) =
* AFx(x) = Fx(x) — Fx(x —)  F

« P{X € (a,b]} = —
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Examples

* FindalluwhereP{X=u}>0 =0 PLM)‘&
o :indBiXSOJ_:“F[O)$| —F(O)_-F(O_)

= 0§
-

* Find P{X < 0}

= |-0.5 =p ¢

Figure 3.2: An example of a CDF.
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