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. Prove by induction that for n > 1,
11142214331+ ... +n-nl=(n+tl)! -
where n! stands for the product1 2«3+ « «n (10%)

.LetA={a, b,c,d e fghij Kk} m={{abc,d} {ef g} {h i} {j, k}} m={{a b, c, h}, {d, i}, {e 1, ], k}, {0}}
be two partitionson set A, find (a)nl - =n2 and (b)nl+n2. (10%)

. From the integers of the set {1, 2, 3, ..., 400}, 201 of them are chosen arbitrarily. Show that, among the chosen
numbers, there exist two such that one divides another. (10%)

. Solve the recurrence relation: f(n) = 4 f(n/2) + 2 n®, where n is a power of 2, and (1) = 1. (10%)

. Give an example to illustrate the Kruskal’s algorithm for the minimum spanning tree. (10%)

. Find a Confidence Interval for the ( 1- 12 2 between two independent Normal distributions, if the o 1, 0 2 are known,
but not necessarily equal. (10%)

. Let X3, X, ..., X, be a random sample of size n from N(0, 0),
show that X X;?,/n is an unbiased estimator of 6. (20%)

. In order to test at the « =0.05 significant level, the hypothesis HO: 1 1= (1 2= 1 3= 1 4 against all possible alternative
hypothesis. The sample sizes n=12.
Y ¥ (X -X)?=80, ¥ ¥(Xi-X)2=30

(1) Please complete the following ANOVA table.

(2) Determine whether we accept or reject Hp ? (20%)
ANOVA Table
Source Sum of Squares Degree of Mean
Freedom Square F-ratio
Treatment
Error

Total




10.Giving n=11 observations of X and m=13 observations of Y, where X is N( 1 x, o x) and Y is N( 2y, o y) . Using the
samples we obtain X=1.03, §’ =024, Y=166, S =0.35. (30%)
(1) Determine whether we accept or reject Ho , When
Ho: 0 =0y Hi: 0L #07
(2) Determine whether we accept or reject Hy , When

Ho: =iy Hutopd < gy’
Reference data : Foos (4,8)=3.84 Foos (3,8)=4.07 Foos (8,4)=6.04
Foos (8,3)=28.85 Foors (10,12)=3.37 Foos (10,12)=2.75
Foyis (12,10)=3.62  Foos (12,10)=2.91
toos (22)=1.717 toors (22)=2.074  toes 23)=1.714

too7s (23)=2.069



