Solution TD 0
Exercice 1.  Calcul Direct
Exercice 2. (A) Draw and then examine whether $A$ is an open or closed set in the following cases:[image: ]
3) [image: ][image: ]
2) [image: ]
4) [image: ]
B) Find the Cartesian equation 
[image: ][image: ][image: ][image: ]
C) Rewrite the set $A$ using polar coordinates
[image: ][image: ][image: ]
Exercise 3. Sketch the sets of points below and indicate which ones are convex [image: ]
[image: ]
[image: ]
4) This set is the closed  fourth  quadrant. It is clearly  convex. There is no need to sketch it  
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2) By a multiplication by o we get  p? < apcosp + apsing, thus in rectangular coordinates

2*+y? < ar+ay,
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which is reduced to ( —g)2+(yfg)2g%: (%

This expression describes a closed disc of centrum (g, %) and radius %. From the condition

OSq:g%fo]lowsthatthesetAisthatpa.rtofthedjsc,which]iesininthisangularset(a

circumference angle).
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1) Point sets in the plan, given in rectangular coordinates should be described in polar coordinates
instead. Sketch the sets and use that = = pcosp and y = psine.

The point set A is the intersection of a closed complementarv set of a disc and the closed right
half plane supplied by the point (0,0). In polar coordinates this is described by
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2) Since = > 0, the point set lies in the open right half plane. It follows from z2 < 1 — y? that
2% +y? <1, so the point set lies in the unit disc.

1
Finally, 3 +y? < z? describes the interior of a branch of a hyperbola. The two limiting curves
224+y?=1 and 22—y = % cut each other at the points (?,i%),
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In polar coordinates the upper is described by p < 1, and the lower bound is given by

5+ o*sin? o < ¢®cos’p,  hence by a rearrangement,

< 0* {cos o —sin® o} = o® cos 2.
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Summarizing we get the following polar description
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1) The set is the interior of a parabola where we furthermore have the restriction —5 < y < 0.
Obviously, this set is convex.

2) The set

{(&9) | 22 +34* > 2} ={ (z,9) (%) +(ﬁ) >1
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2
is the complementary of an ellipse of centrum (0,0) and half axis v2 and ‘/;

It is clearly not convex.
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3) This set is the complementary of a parabola . It not convex
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1) It follows from the rearrangement

A={(z,y) |32° +2° <6} = {(I,y)
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=)+ (%) <1
CORICIRE
that the set is an open ellipsoidal disc of centrum (0, 0) and length of the half axes v2 and V3.

The set is open.
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Theset A = {(z,y) |2 +y* > Va2 T2 >1)
{(0,0)} U{(z,y) | Va2 +92 > 1}
{(0,0)} U{(z,y) [« +* = 1}

is the complementary set of a disc (centrum (0, 0) and radius 1), supplied with the point (0,0).
The set is closed.
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Theset A= {(z,y) | max{|z],|y|} <1} = [-1,1] x [-1,1] is a closed square.
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The set A = {(z,y) | |z| + |y| < 1} is the open square bounded bv the lines

z4+y=1, —z4+y=1, z-y=1, —z—y=1
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1) When 0 < p < acosy we get by multiplying by p > 0,

0<¢®<agcosp, ie. z2+y?<ar, and then by a rearrangement

(x—g)z+f < (5)2. Since 0 < ¢ < g,weget a closed half disc in the first quadrant of centrum (%,0)

and radius
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