Math 3210 Tutorial 2

Example 0: How to solve a linear Problem:
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Theorem: Definition of Hyperplanes

A hyperplane in R" is defined as

cTx =2z

Where x is a vector in R™ and z is a constant

Every single vector on the Hyperplane is orthogonal to the vector C
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Hyperplane in 2D
2x+2y=4

Remember that the Dote product of two vectors normal to each other must be zero
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Hyperplane in 3D
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Example 1: Given that the points (1;37%);t2:356)2:58) is on the same hyperplane,
find the formula of the hyperplane. [(” ,0),01,0, I) ( V0, 5)
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Operations on set:

Basic proving techniques in sets:

To prove A to be a subset of B, we generally prove towards the direction that for any

element x belongs to A, it belongs to B as well
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To prove two set being equal, a well known technique is to prove that they are subset

of each other.
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Closure of a set:

Some Definition:
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A very simple example:
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Convex set:

Aset C is said to be convex if all x; and x, inCand 0 <A <1 , ;A +x,(1 —2)
belongs to C as well

Fact 1:

Any close/open interval is convex:
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Fact 2:
Any finite intersection of close set is convex

(OM,‘J{’)/ 9,,“‘7?& oy € QU (onve X
e Vv, e, Dot ] €9y,

& U-WY, eall G -

) ¢ \ X € all G- s
now('Xe[an/ '9”60

7 //

Example 3:
Union of convex set may not be convex
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If there’s an ascending sequence of convex set, then the union of the sequence must be
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(Try to prove for the case of intersection)

Convex combination:
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Example5: If a set of points are on a particular hyper plane, then any convex

combination of the set of points are on the hyper plane:
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Example6: Consider a LPP, if a set of points in the feasible sets give you the same
numeric value, then any convex combination of the set of points will give you the

same value.
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