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(b) Clu:hlr K is geometric with Parameter 1/3; thus E[N] =

(¢) Since TN is the travel nle corresponding to the choice
leuhng to freedos it follows thar Ty = 2, and 50
B[Tﬁ] = 2.

(d) Cives that Nxn, the travel times Ti' i=l,...,n-1 are each
equally likely to be either 3 or & (since we knov that a
door le.a.ding back to the mine is selected), vhereas T,
equal to 2 (sance that chmce led to safewy). Hence.

.t:[ r TiIN =0 = E[iflTilH . n] * E[T,IN = n]
E4(e-1) « 2.
(e) Since part (d) is equxnlut to the equation
L'[ 2 T;IN] =4N- 2,
ve see from parts (;) and (b) that
E[X] = 4E[N] - 2

=10 .

SR S @ Letting N; demote the time until the same outcome oecurs i

consecutive times we obtain, upon condxtanumg upon N; ., that

E[Hi] * E[E[Hi IH;. 1]]-

Kow,

_' 1 with probabilit /
E[Nilﬁi. l] s N. d p sty X

of ¥ -
i1 E[H] vith probability @‘T—Yﬁ* .

The above fonous because after a2 run of i-1 either a run of § is

attained if the next trial is the Same type as those in the run

or else if the pext trul is different then it is exactly as if

S VEFR su.rt.mz all over at that poiat.
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= . ' ” @ Let X denote the first time a head a.ppa;.r:. Let us obtairp an .r_““"._ """"""
e equation for E[N|X] by conditioning on the next two flips after l-—-~~-~—-—--_~——~——‘~~-
e AT X. This gives F(____,_. o N e
L Ee EIRIX] = E[KIX,b.8]p% « E[KIX,b.t]pq « E[N]X,E.h)pq AR e
.l ' < E[NIX,t,t)q¢ ' o A
a3 e ] vhere. q = 1-p. Now ll e -
DT E[KIX,h,b] = Xe1 , E[N|X,b\t] = Xl
e : E[NIZ,tuk] = Xo2', E[N[X,t.2] = Xe2eE[N]. - i i e
R S Substitating back gives : A
...__._..-_.;'..__..___ et E[NIX] = (Id)(pz * Pq) + (X+2)pq « (I¢2+E[N])q2 . |_._.. R R oG
TS Taking expectations, and using the fact that I is geometric vith e
) wea 1/p, ve obain - ' - | e
e Ef] =1+ peqe2mq+q¥pe2q? q%E[N |
Ty i Solving for E[N) yields
L BN - 2*20+ap pessgay

,? In all parts, let X denote the random variable whose expectation is desired, a.nd start by
g '_“""] conditioning on the result of the first flip. Also, h stands for heads and ¢ for tails.

PSRN e (a) B
e _( © EX] = E[X|hp+ E[XH( =7)
| 1 .

___,____-_? ) = (1+ 1_"_P)P +(1+ ;)(1 -p)
—— = 1+p/(1=p)+(1 - P)/P

@) . ,

SO E[X] = (1+ E[number of heads before first tail])p + 1(1 - p)
__-_hhm{ | = 14+p(1/(1=p)=1)=1+p/(1 —p) - p

S (c) Interchanging p_aﬁd 1-p iﬁ- (b) gives result: 1+ (1—p)/p— (1 —p)

E[X] = (1+answer from (5))1-'» + (1+2/p)(1 - p)

%__1 = (2+p/(1-p)+ (1 —p)/p)p + (1+2/p)(1 ~p) A

! .‘,:._'_. it L e




ket @ Condition on the outcome of the first flip to obtain Ii- i
S EX] = E[X|H|p + EXIT)(1 - p) o el TR
s M = (1+E[X)p+ E[X|T)(1 - p) '.
- Conditioning on the next flip gives | "'. ¥
ey | EIXIT] = BX|TH]p+ BIX|TT)(1 - p) |
s = @+EXDp+ @+ 1/p)(1 - p) T
0 where the final equality follows since given that the first two flips are tails the number of _ __
~wmw-w  additional flips is just the number of flips needed to obtain a head. Putting the preceding
together yields ' . - S
R ElX] = (1+ EX])p+ (2 + E[X])p(1 =D+ (2+1/p)(1 - p)? e
e or 1 ,'rﬂ w5
g BlX] = ——— Pt
B [_] p(1—p)? |
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Let N denote the number of minutes in the maze. If L is

the event the rat chooses its left, and R the event it

chooses its right, we have by conditioning on the first

direction chosen:

E(N) = 3E(N|L) + 3E(NIR) -
- %[:}(2) + §{s-z_-E(N))] + 33 +E(N)]
=zEM) + &

= 21.
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