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[1 given a straight line
in the plane
which 1s provided with

a rectangular xy - coordinate system

A standard notation
for the line:
real variables & real constants,

real 2 - vector variable & real 2 - vector constants
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* X, y, t = real variables

abscissa

e X = X-coordinate

*y = y-coordinate ordinate

*t = parameter

(wh t 1s suggestive of ' time')
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e running point on line
= P(x,y)

e particular points on line
Py (X0» ¥o)

Py (x1, y1),

Py (x2,¥2)

e coordinate vector variable

=r = (X,y)

e particular points on line
rp = (Xo. Yo)»
= Xy

r, = (X3,¥2)
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¢a

X - intercept

°b

y - intercept

*m = slope

* p = normal distance from origin

e A, B, C = coefficients

e 00 = 1inclination

* ® = normal angle
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e, B' = line direction angles
e cosa', cosP = line direction cosines

|

e]', m' = line direction numbers
e 0¥, B* = normal direction angles

e coso*, cosPB* = normal direction cosines

e ]* m* = normal direction numbers
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e ] = line direction vector

= any nonzero vector parallel to the line

cg
(coso, cosP') or (I', m")

*n = normal direction vector
= any nonzero vector normal to the line
cg

(cosa*, cosP*) or (1*, m¥*)

A = (A, B) = coordinate coefficient vector
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A standard scalar forms

of the canonical rectangular equations of the line

 general form
Ax+By+C =0

* slope - intercept form

y =mx + b

* intercept form

§+X=1

a b

GG33-9



* first point - slope form

Y—Yo
X—XO

= m

e second point - slope form

Yy=Yo = m(X—Xp)

e first two - point form

Y=Y1 _ Y2 N

X—Xl X2_X1

e second two - point form

X—X1 _ Y=Y

X2 — X Yo —¥1

* two - point determinant form
x y 1
Xp yp 1] =0

Xy ¥y 1
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e first normal form

Xcos®+ysinw—p = 0

¢ second normal form

xcoso* + ycosB*tp =0

* point - normal - direction - cosines form

(X —Xg)cosa*+(y—yg)cosf* =0

e point - normal - direction - numbers form

(X=X )N *+H(y—yg)m* =0
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* point - line - direction - cosines form

X—=Xo _ Y~ Yo

cos o cosf3

* point - line - direction - numbers form

X—Xo0 _ Y= Yo

I m

|

 parametric form

X = Xg+1't
y = yot+m't
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A standard vector forms

of the canonical rectangular equations of the line

e general form
Ar +C =0

* two - point form

r-r,r,-r =0

e point - normal - direction form

(r-ry)-n =0

e point - line - direction form
=0

r—r, |

* parametric form

r =ry+1It
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[1 given a plane
in 3 - space
which 1s provided with

a rectangular xyz - coordinate system

A standard notation
for the plane:
real variables & real constants,

real 3- vector variable & real 3- vector constants
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*X, Yy, z, t, s = real variables

abscissa

e X = X-coordinate

ey = y-coordinate = ordinate

e 7 = z-coordinate altitude

*t, S = parameters

(wh t 1s suggestive of ' time'
& the alphabetic predecessor s of ' space')
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* running point on plane

= P(x,y, z)

e particular points on plane
Py (X0 Yo» Zo);

P (X1, y15 29),

Py (X2, Y25 22),
P3(X3,y3, 23)

e coordinate vector variable

=r = (X,, 2)

e particular points on plane
rp = (Xo» Yo- Zo)-

= Xy, ¥, 2

r, = (X2, Y2, 22),

r; = (X3,¥3,23)
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¢a

X - intercept

*b = y-intercept

*C

Z - Intercept

* p = normal distance from origin

e A, B, C, D = coefficients
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* o, B, Y = normal direction angles

e cosq, cosf}, cosy = normal direction cosines

|, m, n = normal direction numbers
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*n = normal vector
= any nonzero vector normal to the plane
cg

(cosa, cosP, cosy) or (I, m, n)

A = (A, B, C) = coordinate coefficient vector
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A standard scalar forms

of the canonical rectangular equations of the plane

e general form
Ax+By+Cz+D =0

* intercept form
X Z

L A,
a b c

e three - point determinant form
x y z 1
Xy 7 1
Xy Y2 25 1

X3 y3 z3 1
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e normal form

xcoso+ycosB+zcosy—p =0

* point - normal - direction - cosines form

(X —Xg)coso+(y—yg)cosB+(z—zy)cosy = 0

e point - normal - direction - numbers form

(X=x)I+(y—-yp)m+(z—2zp)n = 0

* parametric form
X = Xg+1t+1's

7Y = yp+m't+m''s

1z = zp+tn't+n''s
wh(,m,n) & (I'', m'", n"
are linearly independent vectors
that are parallel to the plane

or equivalently

normal to the normal vector
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A standard vector forms

of the canonical rectangular equations of the plane

e general form
A-r+D =0

* first three - point form

r—r) @,-r)x-r) =0

* second three - point form

r-r,r-r, 3-8 =0
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* point - normal form

n-(r-ry) =0

e parametric form

r =ry+tI't+1''s

whl & 1"

are linearly independent vectors
that are parallel to the plane

or equivalently

normal to the normal vector
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[1 given a straight line
in 3 - space
which 1s provided with

a rectangular xyz - coordinate system

A standard notation
for the line:
real variables & real constants,

real 3- vector variable & real 3- vector constants
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*X, Yy, z, t = real variables

abscissa

e X = X-coordinate
ey = y-coordinate = ordinate

altitude

e 7 = 7-coordinate

*t = parameter

(wh t 1s suggestive of ' time')
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* running point on line

= P(x,y, z)

e particular points on line
Py (X0 Yo» Zo);

P (X1, y15 29),

Py (X2, Y2, 23)

e coordinate vector variable

=r = (XY, 2)

e particular points on line
rp = (Xo» Yo- Zo)-
= Xy, ¥, 2

r, = (X;,Y2, %)
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.Aa Ba C, Da E7 Fa
Al’ Bl’ Cl’ Dl’
A29 B2’ C2’ D2

= coefficients
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e, B, Y = direction angles

e cosa, cosfd, cosy = direction cosines

], m, n = direction numbers
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e | = direction vector

= any nonzero vector parallel to the line
cg

(cosa, cosP, cosy) or (I, m, n)

* A] = (A]7 Bla C1)7

A, = (A,, By, Cy)

= coordinate coefficient vectors
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A standard scalar forms

of the canonical rectangular equations of the line

e two - plane form

e first projection - plane form
Ax+D = By+E = Cz+F

e second projection - plane form
(Ax—-By+D-E =0
By-Cz+E-F =0
Cz-Ax+F-D =0

N
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* two - point form

X=X, _ Y= _ 274

X7 —Xq Yo =¥ Zr — 74

* point - direction - cosines form

X=Xo _ Y~=Yo _ 2—Z%

cos Q! cosf3 CoS Y

e point - direction - numbers form

X=X _ Y= Yo _ Z2—1%

| m n

 parametric form
X = Xqo +1t

7 = zo+nt
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A standard vector forms

of the canonical rectangular equations of the line
* two - plane form

A2-l'+D2 = O

* two - point form

r-r)X@ -r) =0

* point - direction form
r-ry)x1l =0

e parametric form

r =ry+lIt
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