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Exercise 1: (4 points)

Let B = {54, ne N},

1) Show that B is a non-empty, bounded set.
2) Show that sup(B) = 3.

3) Show that inf(B) = min(B) = 0.

4) Show that max(B) does not exist.

Exercise 2: (6 points)

Consider the sequence (U, )nen defined by:

Uy >0
Unii =In(1+U,), ¥neN

1. Show that 0 < U, for all n € N.

9> 38 s max(B) ol ov (4

iy & me (Un)nen “'Ju‘“M

.neNfdp_iw0<Un Q;‘Qg.l

2. Define g(z) = In(1 + z) — . Study the variations of g on |0, 400, and specify its sign on |0, +oo[.
-0, +o0] e Lolsl sas g ¢ ]0,400] s g ax g ge) =l +z) -2 G 2

3. Deduce the monotonicity of (U, )nen-

4. Conclude that (U,)nen is convergent and calculate its limit.

- (Un)nen &b, il .3

5. Let E = {U,/n € N}. Determine inf F' and show that sup F is positive.
g sup B Ol gy g inf B (ee . E={U,/neN} ;KI5
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Exercise 3: (4 points)

Let

B xe_m%, x#£0
) = {07 s

Using the definitions, show whether f(z):

1) is continuous at x = 0.

(Where lim f(z) =1 <= Ve>0,3a>0,Ve e, |z —zo| <a = |f(z) 1] <e¢)

T—T0o

2) has a derivative at z = 0.

=0 As dalie L (2

Exercise 4: (3 points)

Find: (e 5)

dsin?(2? + 1) In(3e3% — 5x)

@) d arccos(x)
dz dz z—+00 x

(1)

Exercise 5: (3 points)

1. The speed v of waves in shallow water is given by:

SR R N AT R S
v? = 1.8Ltanh6'L—3d

where d is the depth and L the wavelength. If d = 30 and L = 270, calculate the value of v.
V0 e el L=270 9 d =30 Q5 3] i o) Job oa L o Ul 5 ga d Cu

. The functions

ol .2
B 1
C14e®

are two different forms of activating functions representing the output of a neuron in a typical neural
network. show that fi(z) — 2f2(2z) = —1.

Cfi(@) —2f(20) = =1 o o

............................................................................................................................................... Good luck

fi(z) = tanhz, fo(x)
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