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Linear Ineguations and Half-Planes

* ax+by+c=0 splits the plane into the Line, and two open
half-planes, < 0 and > 0

* the half-plane with the origin is the origin side; the
line is the boundary of both closed half-planes

* Yo solve ax+bys c: draw ax+by=c, test the origin off the
line, shade its side if TRUE

* aline needs two points: y=0 for the x-intercept, x=0
for the y-intercept, then join

Convex Sets

* aset is convex if the segment joining ANY two of its
points stays inside it

* adisc, a friangLe'S interior, a half-plane are convex; a
crescent or star is not

» convex sets may be bounded (a polygon’s interior) or
unbounded (a half-plane)

¢ Theorem: the feasible region of a linear programming
problem is always convex
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Shading a region from a test point *
Q. reprecent the solution cet of 2x+3y< 6 graphically

@ draw 2x+3y=6: y=0 gives x=3, so (3,0); x=0 gives
y=2,50(0,2)

@ the origin is off this line, so use it as the test point

(3) substitute (0,0): 2(0)+3(0)=0, and 0<6 is TRUE

@ the region is the side of the line containing the origin
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the bovndary line 2x+3y=6 through ifc own intercepte
(3,0) and (0,2), a negative slope, with the origin side
chaded since (0,0) catisfiec 2x+3y<6

An Swer

shade the closed half-plane on the origin
side of the line joining (3,0) and (0,2)

Two lines, the pictures the rest of the
chapter leans on
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a linear conctraint'e

boundary line: replace <  two bovndary lines clocing

or > with =, and the in on each other: a

inequality only decidec corner of the feasible
which STDE of thic line region is exactly where
counte two constraint fines cross
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Formulating a Linear Programming
Problem

® decision variables: the unknown quantities being
decided, usually x and y

* objective function: the linear expression in x, y being
optimised, e.q. profit or cost

* constraints: linear inequations or equations the
variables must satisfy, built from the resources stated

® non-negativity: x20 and y20, added whenever negative

values make no physical sense
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