RFEARLI032FEBLHETANERA

AFrdiaan $#22 2%2a

XA B (RE) SEMHEH(0101)
# 1 F % 1 R *HE[A%%5 -+ 4%

1. Let {a,} and {b,} be given sequences of real numbers and let the
sequence {c,} be defined by

c1 = ay, Cr = bla ooy, Coap-] = dp, Cop = bn,
Show that {c.} Is convergent, if {a,} and {b,} are convergent to L.

2. Show that if fis continous on [0, ) and uniformly continuous on [a, «) for
some positive constant a, then / is uniformly continuous on {0, «).

3. Iff:[a, b] » Ris a bounded function such that / (x) = 0 except for x in
{c1, ¢3, -, cn} In[a, b], show by definition that / is integrable on [a, 5] and

that [° £ (x) dx = 0.

4. Let f be continous on [a, b] and assume the second derivative /' exists
on (a, b). Suppose that the graph of f and the line segment joining the points
(a, f(a)) and (b, (b)) intersect at a point (xg, f(x0)) Where a < xy < b. Show

that there exists a point ¢ € (a, b) such that f”(c) = (.

5. Let f(x) = 37 (x+n). Show that f is a continous function on [0, )
and that [ f(x) dx = 1. (16 points)
6. Let C be the unit circle x? + y? = 1, oriented counterclockwise. Compute
the line integral '
J. [\/l + x? - ye¥ + 3y] dx + [x* = xe® + In (1 +y*)] dy.
C

7. Prove or disproVe that the equations
x2+y2+z2 =3 xy+1tz=2,xz+ty+e’ = 0 canbe solved forx, yand z as ('

functionsof rnear (x, y, z, t) = (-1, =2, 1, 0).

(Except for problem 5, each problem for 14 points.)



