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’ #R is the set of real numbers
1. Let A and B be nonempty bounded subsets of R.
(a) Write the definition of SupA (the least upper bound of A).(3
points)
(b) Let A+B ={x+y : xc A and yeB}.
Prove that Sup(A+B)<SupA + SupB. (7 points)

2. Letf: R — R be differentiable and a,be R,a<b, f'(a)<0.

~ (a) Explain the téiminology: fis differentiable at a. (3 points)
(b) Show that f(a) is not a minimum of f on [a,b]. (7 points)

3. Let g be dined by g(x)=x*sin(L) if x+ 0 and g(0)=0.
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(a) Prove that g is differentiable at 0 and that £'(0)=0. (S points)

(b) Show that g'(x)is not continuous at 0 .(10 points)
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4.Find £ ang 42
dx dx

at the point(1,-1) if x’-xy+,?=3 (11 points)
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5. Let g be dined by g(x,y)= "—y-(ifl_) if (x,y) = (0,0) and g(0,0)= 0.
ined by g0xy)= =5

Find %(0,05 and %(0,0). (10 points)

6. Show that Zﬁ()s(L);; converges uniformly on R . (10 points)
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7. Evaluate each of the follewing : (Each has 7 points)
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8. Let u(x,y)=x*-y? and v(x,y)=2xy . Compute Z—i in term of x and .

y. (10 points)

9. Letf: R — Rbea continuous function. Prove that the set
{(x, f(x))] xe R} is a closed set in the plane. (10 points)




