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Exercise 1: (5 points)

Let B= {1334} = (& n=12...}

1) Show that FE is a non-empty, bounded set.
' 8392 Y a2 g2 B ol v (1
2) Show that sup(EF) = max(E) = 1. : o H
. sup(E) =max(E) =1 ol o (2
3) Show that inf(E) = 0.

.inf(E)=0 ol ouv (3
4) Show that min(E) does not exist.

Exercise 2: (8 points)

The sequence (u,) is defined by: ug = 0 and for any integer n, u,1; = %le

ctnir =3 0 nt® sk ol r s w0 =05 1 T pma () RN
1) Prove by induction that: (Ui C-»L.UL, o)
(a,)x for all n, up > 0;
| Cun20cn § Jol o s
(b) for all n, u, < 1. |
.‘un<1(n§d,.‘cf.*
2) Demonstrate that the sequence (u,) is monotonic and convergent.
a4, (ua) WOV ey (2

3) The sequence (vy,) is defined for any integer n as v, = ﬁﬁ-} Demonstrate that (v,) is a geometric
sequence. Specify the common ratio and the first term.
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4) Express v, and u, as functions of » and find lm wu,.
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Exercise 3: (4 points)
Let

e xe“ff, z#0
ro={r

Using the definitions, show whether f(z):
: f(z) <oF b B3] Oy colay adl Jlamzaly
1) is continuous at z = 0.

2) has a derivative at z = 0. »
Lz=0 as Gie L (2

Exercise 4: (3 points)

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

= e Unll ol § £leaY v 2 ) 1
v2=1.8Lta.nh§;§—d

where d is the depth and L the wavelength. If d = 30 and L = 270, calculate the value of v. ‘
2V b Cennl « L=270 4 d=30 O 13} .ix oll Job sa L o lll 5F oa d S

2. The functions
ot 2
1
l14e 2

are two different forms of activating functions representing the output of a neuron in a typical neural
network. show that fi(z) — 2f(2z) = —-1.
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. fi(e) - 24(22) = -1 o v
o S Good luck

fi(z) =tanhz, fi(z)=
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