Choose 4 among the following questions. Please give complete ar-
guments to the questions. If you can not answer a whole question, you
may try a special case.

1. Let f: 73 — Z3

3 21 T
f($,y,2):(4 d 0)(3/)
61 3 z

compute | Z3/f(Z%) |. Explain your method.

2. On d-dimensional space, find all the a’s and f’s so that the fol-
lowing integrals converge

(1) .
/ dr,z € RY.
lel>1 | z |

(2) X

' d RY.
Jora T " €

3. Compute

/oo Z—OS}——da: a> 0.
—ooa+

4. Find the maximum of the function f(z,y,2) = z+y+ 2z on the
surface 2z? + y? 4+ 2% = 1. Sketch the proof of the theorem you used.
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5. Let V be a finite dimension vector space over R, B:V xV — R
is bilinear, show that if
(1)B(v,v) =0,Yv eV (2)B(v,w) =0,Vw €V = v =10
then dim V must be even.

6. Given a positive integer p > 2 and variables zy,z,,...,2,. Let
S = {zi,xiy-..xi, | {t1,%2, -3} = {1,2,...,p}}. Define an equivalence relation
»~” on S by imposing the condition :

xi1$i2“'xlkx'k+1 .‘17 ~ TiyLipes IL'.ik“ .'lt,'k....’ltip

whenever i — i34 # +1 (mmod p). Show that S centains exactly 27 —2
equivalence classes.

7. Let
20 0 O
-11 0 0
M = 6 -1 0 -1
1 1 1 2

Find P such that P"*MP is the Jordan Cononical form of M .

8. (1) What is the definition of analytic function defined on C.
(2) Suppose f : C — C is analytic, with Ref(z) = constant. What can
you say about f? Verify your statements.

(3) Suppose f : C — C is analytic, with Argf(z) = constant. What

can you say about f? Verify your statements.

(4) Suppose f:C U {oo} — C is analytic. What can you say about f.
(5) Suppose f : CU {0} — C U {oo} is analytic. What can you say
about f? Verify your statements.




