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1. (10%) Among 33 students in a cl帥， 17 of them earned A's on the midterm exam, 14 earn吋

A's on the finaJ exam, and 11 did 00七 e叮n A's on either examina.tion. What is the probability 

that a ra.ndomly selected student from this cl部s earned an A on both exams? 

2. (15%) Suppose that three numbers are selected one by one， 如叫om a.nd without replacem酬，

from the set of numbers {1 , 2, 3,. . ., n}. What is the probab此y tl:叫 the third number 恤

between the fust two jf tbe 趾st number is smaller tha.n the second? 

3. (15%) Prove that if X is a posit ive, continuous, memolJ岫s random variable with distribution 

M伽n F , then F(t) = 1 - e -.\t , for some λ> O. This shows 七hat the 呵。nenti圳 the only 

distribution on (0，∞) with the memoryless proper句r

4. (10%) Let 丸， 品， 沌， and X 4 be four independently selected r組dom numbers from (0,1) 

Find P (1/4 < X (3) < 1/ 2). "':(3) is t he the 3rd sma.llest va.lue in {爪，品，沌， 几} .

5. (25%) Mark each of the following 吼叫ements 'True C~.，) or False (F). (Need NOT to give reasons.) 

(a) A real squ缸e matrix may have complex eigenvalu聞組d complex eig~mvectors. 

(b) Let M be a symmet巾 matrix. If M is invertible, then M- 1 is also a symmetric m的rix.

( c) Let M be a re剖 squ位e matrix of size n. If II Mxl12 = IIxl1 2 for alI x ε ]Rn ， then M is ω 

orthogonal matrix, MT M = In . 

(d) Let M be an m x n m.atrix, m 手 n. We have rank(i\P' M) = ran.k(MMT ). 

(e) Let M be an m xηmatrix， m 手 η. We have oullity(MT M ) = nullity(M M T). 

6. (15%) Suppose that A is a squ缸e matl'íx of size n ， 個d 扣 ， . .. .， λk are distinct eigenvalues of A , 
with the corresponding multiplicity m l, . .. ,m k , r個pectively， where m l + . . . + mk = η. Prove 

the determ.inant of A is 

det(A) = λTI λF2 ...λrk. 

7. (10%) Let 1m and 1n be identit-y matrices of sizes m and n , respectively, where we 8."唱ume

m >ηCan you fmd an m x ηmatrix A and an n x m matrix B such 七hat AB = 1m and 

BA = ι? (Expla.io yo盯 answer. )
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