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1. . Consider a population of size n, n 20 ofa certam species in Wthh -
mdmdua.ls do not reproduce. However, new mdmduals lmmjgrate into
the populatlon at a Poisson rate of y. If the lifetime of an individual in the

- populatmn is exponential with mean Wu, find m , i >0, the Iong-i'un
. probability that the population size is i.i(lO%) |

2.  From the set of integers {1,23,. 100000} a number is selected at
‘random. What is the probability that the sum of its dlg1ts is 8‘7 ( 10%)

3. Adam and three of h13 fnends are playmg bndge (@) If; holdmg a
certain hand, Adam announces that he has a king, what is the probablhty
that he has at least one more king? (b) If, for some other hand, Adam

~announces that he has the king of diamonds, what'is the probablllty that
he has at least one more king? (15%)

4.  Suppose that » random integefs are selected from {1, 2, ... ,N} with
replacement. What is the expected value of the largest number selected?
‘Show that for large N the answer is approximately nN/(n + 1). (15%)
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5, Let. xeR".Show that fuf, <nfxf; and- M,s‘/'ﬂxﬂf-(z'xs%) |

¢ 6v- L0 be acuiit 'vector in R* ‘and let ‘AT~ 2uu" Detemune A“
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7. (a) Is the matrix A=|0

wé

defeqnve? Why?(b) Find. M (4%,

oc::g

O . e e

g Supp;:sc Ax lx AERm and x#O Is e anelgm,valueof et ?
Why? (10%)

9 Suppose Ax=Ax, AeC“"“, x#0, and A 1s a skew Hermltlan

- S

' atrix. “Is 2. realorpurelylmagmary? Why‘? (10%)
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