16 September 2026

Systems and Signals 344 / Stelsels en Seine 344

Tutorial Test 7 - Tutoriaal Toets 7 (20 minutes)
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A data packet has delivery delay X, measured in
seconds, with PDF

'n Datapakkie se afleweringsvertraging X, gemeet
in sekondes, het WDF

£y ()
/2, 0<z<2, ‘ . r/2, 0<z<2,
fx(x) = {0/ otherwise ﬁ{: fx(z) = {0/ andersins
s . ‘!lé ; x 9 °

A packet is flagged as late if its delay exceeds one
second. Let B = {X > 1} denote this event.

a) Show that P(B) = 3/4. 2]
b) Give the complete piecewise conditional PDF
fx|(z) of the delay of a packet flagged as late. [2]

c) For a packet flagged as late, calculate the
probability that its delay exceeds 1.5 seconds,
P(X > 3/2| B). 2]
d) The monitor assigns the delay score W = X2,
giving greater weight to long delays. Derive the
complete piecewise CDF Fyy(w) for all packets,
not only those flagged as late. Show your working.

'n Pakkie word as laat gemerk indien sy
vertraging een sekonde oorskry. Laat

B = {X > 1} hierdie gebeurtenis aandui.
a) Toon aan dat P(B) = 3/4. 2]
b) Gee die volledige stuksgewyse voorwaardelike
WDF fx|p(z) van die vertraging van 'n pakkie
wat as laat gemerk is. 2]
c) Bereken vir 'n pakkie wat as laat gemerk is die
waarskynlikheid dat sy vertraging 1.5 sekondes
oorskry, P(X > 3/2| B). 2]
d) Die monitor ken die vertragingstelling W = X?2
toe, wat groter gewig aan lang vertragings gee.
Lei die volledige stuksgewyse KVF Fy (w) af vir
alle pakkies, nie slegs dié wat as laat gemerk is
nie. Toon jou berekeninge.
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