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1. Let f be a bounded real valued function f on an interval [a, b]. Show that for any two partitions,
the lower sum is always less than or equal to the upper sum. [15]

2. Show that every continuous function on a bounded interval [a, b] is Riemann integrable. [15]

3. FixneN. Let Y = {(a1,a2,...,a,) : a; € {0,1}}. Define d : Y xY — R by d((a1, az, - . ., an),
(b1,b2,...,by)) equals the number of {j : a; # b;}. Show that d is a metric on Y. [15]

4. Let (X,d) be a compact metric space. Show that every sequence in X has a convergent
subsequence. [15]

5. Let h: R? — R be the function defined by
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Determine as to whether h is continuous at the origin or not. Compute partial derivatives
D;1h(0,0) and D2h(0,0) if they exist. [15]

6. Let f: R™ — R be a function having continuous first order partial derivatives and satisfying
f(kx) = k2 f(z) for all k,z € R. Show that for any a € R",

ZaiDif(a) =2f(a).
[15]

7. Use the method of Lagrange multipliers to find the minimum of 2y? + y2 + 2y32, subject to the
condition 2y; + 3ys = 2y3 + 13. [15]





