Worksheet Solutions
MATH 262 « Day 8

1. Let random variable X be the output of runif (1) in R (or, if you prefer, the output of
RandomReal[ ] in Mathematica). Is X a continuous or discrete random variable?

(a) Have one person in your group defend the assertion that X is a continuous random variable.

X s ec(um“)/ likely to take any value betueen O and 1, <o X

IS a continuous random variable.

(b) Have another person in your group defend the assertion that X is a discrete random variable.
X s specl\ci ed b/ s Linte number of  decimal A?jH's, So there are onl)/

\('\r\'\’rd/ many Poss‘nla]e, values  For X/ which  mgkes X a discrete random variable.

-

HOU do we FeCOAc;)e, 'Hne,se, +vo assertions

X is a discrefe approx‘\Ma+ion of a4 tontinuous rondom  variable.

2. The cdf for a random variable X is as follows: (0 x<0
e o X 02 0<x<1
@Whatispr=22 bt e T x=tos 1sx<o
08 2<x<4
P<X=?_):F(?-3’F<Z-\> = 0.3-085< 0.3 1 4<x
1 CO(‘p c>€ X
(b) What is P(X = 3)? o8 — T@)
_ 0.3:=P(X)=
P(X-3)= FE)-F(-)=03-08=0 o3
1 3 0.3 = P(X=1)
0.2 e—0O

(c) What is P(2.5 < X)? -0y < 0.2 <‘ﬁ N

P5<X) = 1- Fes)=1-08 =02

(d) Sketch the pmf of X.

03
The nonzero values oFf

P(XB are P(O):O.l/
p(D=03, p(2)=0.3 an
p(9)=0.2.

02
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3. Each of the following functions might be the pmf for some random variable X. How
can you determine whether a given function is a pmf? Which of these functions is a
pmf?

(@ px)=2—-3xforx=0,1
Ths is mt & PML hecause 'O(l):—il

but prokab}(?"'ieA rMust  be nonneﬂaﬁ\m.

(b) p(x) = ;—Zforx =12,..,5

s A
X _ 1+4+9+16+25 55
éso_ 5o _So*i

This is nt & PM\C because
1
(c) p(x) = logqg (2::—) forx=1,2,..,9

Since P(XBEO for x=1,2,.,49 and

and é )03}9 (7%5 = lbﬂlo(zl_—%_}%) = log,, ([o) = j_/

His is a \OM\C.

(This s the loyv\" of the dickrbution known as Benfordh Law.)

4. Which of the following properties must hold for any cdf F(x)? For each property,
either say why it must hold or give a counterexample to show that it might not hold.

(a) limp,_o F(b) = 0

\(es, since P(X$B>—->O as b —-o00.
(b) lim;,_,, F(b) = 1
Yes, since P(X < b) — 1  as L — 9,

/
(c) F(x) is continuous

No — consider F(x) in #2 4bove.

(d) F(x) is nondecreasing; that is, if a < b, then F(a) < F(b)
Yes i a<b, then

/

F(a) = P(Xsay < P(Xsa>+ P(a<XsL,) - P(X.‘_L) = F(b)

His is nonnegative

(e) F(b) = 0.5 for some value b
No — consider the cdf ia #2  above.
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BONUS: Three balls are randomly selected (without replacement) from an urn
containing 20 balls numbered 1 through 20. Let random variable X be the largest
of the three selected numbers. What is P(X = 17)? Whatis P(X > 17)?

Assume that each of the (230) <elections are e/txany likaly,

The event (Ksoc) occurs when The three selected  balls have

numbers less  than o equal to x. Thece are (%f) Wways  to

select three  such  balls.  Thag,

N
W
NI

\A/& ﬂ\en COMPM’I’Q H\a de<ired pro)oabl'//)‘—)esi

) ™

= = - = - —— = i ~
P(x =17) = F(17) - F(16) &) @) ~ 0.10s
P(X217) = 1-F(7)= L- B 2o
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