C. Test 1. Econ.Anal 13.0ct.21. NEPTUN: Name:

1. A. Compute the derivatives of the following functions!
1. Y1)z + @ + In (3x)

2. In (/)
3. 27" cos (22 — 1)

B. Let f(x) = 2*. Compute W I What is the limit of this fraction as Az — 0 ? What is
f'(5) 7

2. A. Study the monotonicity, convexity and local extremal values of the following function!

f(z) = xIn(z).
Draw its graph!

B. Study the monotonicity of the following sequence!

3n+4
<_1)n52+6‘

3. A. Compute the limit of the following sequence! a,, = (1 + %)773@

B. Let ¢(z) = =2z — 12, 2o = 13, 2,11 = ¢(x,). What are ¢! and ¢™(1) = z,, ?
1. Find the fixed point z; of ¢ !
2. Introduce Az = x — z and ¢(Az) = ¢(x; + Az) — zy. Calculate ¢ and ¢" !

3. Compute z,, !

- 1/\/§ = _1/\/5 — — fa? ?
4. A. Let nq = ( 1/\/5 ), Ty = ( 1/\/§ . Do n; and ns form and othonormed basis? Why? Let

( é ) = any + Biy. Compute ( g ) !

B. Let T be a 2 x 2 matrix formed by the transition probabilities of a two state (labeled by 1 and 2)
stochastic system, where

1. Find an eigenvector v; corresponding to the eigenvalue Ay = 1! (This is the equilibrium state.)

2. Find the eigenvalue Ay of T' corresponding to the eigenvector vy = < _11 ) !

3. Calculate o and (8 in < (1) ) = av; + Py !

4. Calculate T'(avy + Bug), T?(avy + Bua), ete.



