Math 483 HW 1 2023 Due Friday, Aug. 25. Calculus review.

Calculus is very important in this class. Exam 1 does not use much calculus, but
exams 3 and 4 do. Most of the final points come from topics covered after exam 2.

Place your solutions on a separate sheet of paper. DO NOT place solutions side by
side.

YOU ARE BEING GRADED FOR WORK NOT JUST THE FINAL ANSWER. As
a rule of thumb, you should have some idea of what you were doing, even without the
book. You are encouraged to form groups to discuss ideas and HW problems, but do not

copy.

1) (Q4) Find the derivative m/(t) if m(t) = exp[\(e’ — 1)] where A > 0 is a known
constant. (Note: exp(t) = e'.)

2) (Q10) Find / 30%y~*dy. (Treat 0 as a known positive constant.)

3) (Q10) Let K(0) = nlog(f) + ¢(0 — 1) where ¢ < 0 and n > 0 are known constants.
(In this course, log(t) = In(t) = log,(t), the natural logarithm of ¢.) To find the global
maximizer 0, of K (), use the following steps.

d
a) Find 70 K(0), set the resulting derivative equal to zero, and solve for 6.
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d
b) Show that WK(Q) < 0.

4) (E2) Find/0 yzgydy.
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Important topics for communications and control theory (electrical engineering) in-
clude signal processing (detection or estimation), information theory, stochastic processes
and pattern recognition. Important topics for computer science include data mining,
information theory and pattern recognition. Important topics for manufacturing and
industrial engineering include quality control and reliability.
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