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The Ime segment (absussa pl absussae)Ts thestralght Ime
joining some point A to some other point B.

Aray Is a line-with a start point but no end point (it goes to
Infinity).

A plane is a two-dimensional surface. It is given by three

noncollinear (do not lie on the same line) points or by a point

and two noncollinear vectors.

Space Is a three-dimensional or 3D because there are three
dimensions: width, depth and height.

- A direction vector shows the direction of a line.

A normal vector is a perpendicular vector to the direction of
the line.




Let OA and OB e the pesition Vectors of two 0] ntsA and B with'respect to
an origin O. Let OP be the position vector of a point P onthe line AB.

OP = OA+AP = OA + t AB, where t Is a scalar (parameter).

t more than 0 and less than 1

A
t less than O

tlessthan O - a ray
t more than O - an opposite ray
t more than 1 tisO - a point A
tisl - apoint B
t more than O and less than 1 — a
segment




“The line is t multiple of the line AB
AP =t (B -A)
P-A=t(B-A) [+A
P=A+t(B-A)
Any point of the line can be founad.as one point
of the line plus t times direction vector.

DAVIIETXA, YAl #1 (Xe — Xa; Ya - V&)
IS a vector equation of a line AB.




Given two points A=[x;, 4] and B=[x., v.]
and vector AB= (X,-X, Y»-Y1),

P=A+tAB
[X, Y] = [Xa, Ya] +1 (X& — Xa; Ya - Ys)

(Distinguish x and y coordinates)

wiherparametric equations of aline in a plane are:
e SXEX (Xz'xli)T
y =Yy, +t(y,-y,), t belongs to R
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Let A=[x,, y,] and B=[x,, y,] be two points. The
midpoint between them has coordinates

S = [(Xat+X8)/2; (Yatys)/2]
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* Find equations of the line that passes throug ‘andiB= [1,3] and
find"the coerdinates ofi the midpoint.

(a) Direction Vector: B — A = (3,2).

(b) Vector Equation:
[ X,y ] = ['211] + 1 (312)

(c) Parametric Equations:

X =-2 + 3t,
y=1+2t, tbelongstoR
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@ Widpoint: " [(1-2)/2; (1+3)/2]
[_015; 2]




Find out if a point C=[1;2] lies on the line that passes through
A=[-2,1] and.B=[1,3].

Parametric Equations are x = -2 + 3t,
y =1+ 2t, tbelongs to R

Put coordinates of C instead of x and Y.
1=-2+3t, sot; =1
2=1+2t, sot,=0,5
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t, is different from t, so C doesn't lie on this line.




cior equzion of 2 [ife i Sgzce
The is t multiple of the line AB
AP =t (B - A)
P-A=t(B-A) /[+A

P=A+t(B-A)

Any point of the line can be found as one point of the
line plus t times direction vector.

——
—

DL Z] S, Yy et (Xe — XA YA — Ve, Ze —Za )
IS a vector equation of a line AB In space.
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Theparametiic.eguations.of aline.ln

e

Given two points A=[X,, y; z 4] and B=[x,, ¥, Z ;]
and.vector AB= (XX, Vo-Y1 Z »°Z 1),

P=A+1AB

[X,V, Z] = [Xa, Ya, Za] + 1 (Xa —Xa; YA —VB; Zs — Za )

(Distinguish x and y coordinates)

The parametric equations of alinein a plane are:
X=X, + 1 (X,-Xq),

LY EYL YY),
Zz=2,+1t(z,-2,), t belongs to R
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ax+by+c=0,

where a, b, and c are real numbers, and both a
and b are not zero

a and b are components of a normal vector of a
~ line -

x.and y. are.coerdinates of a'point
CIS a y-axis intercept




Tihe Cartesian equiation of aline (general fionm)
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e Vector equation of the lineis =
= [X’ y] = [3’1] =l (1"2)
The parametric equations of the'line are
X=3+T,
y=1- 2t t belongs to R

Eliminate t term (use addition or substitution method).

X=3+t so t=x-3
y=1- 2t,
y=1-2(x-23)
y=1-2x+6

PUt evenything to enesides s

A >

y+2x—-7=0

The Cartesian equation of the lineis2x +y—7=0




e

* The other way how to find the Cartesian n of thelineisto find a
normallvector n (anormall vector of the line) that IS perpendicular tevector

v (1,-2) n.v=0

If a=(a,a) then nis(a, - a)

change x and y component, then change the sign befor e one component
v=(1,-2) then n=(-2,-1) or(2,1)

point A lieson theline so
-2(3)—-1(1) +c=0
-6—-1=-cC
C=T7o

-_-E
—

A

e Cartesan equation of thelineis -2x-y+7=0
It is-1 multipleof 2x+y—-6=0
They expressthe sameline.




There Is no Cartesian eguation of a line in
space.

It can be written just for the line In a plane.




