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Intersection of Lines in R>

Recall: Intersection of Lines in R®
(i.e., systems of linear equations)

For two lines in R2, there are three possible outcomes:
(1) One solution (lines intersect at a point).
(2) No solution (lines are parallel, no intersection).

(3) Infinite solutions (lines are coincident).
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outcome in R® algebra sketch
one solution result makes sense
(e.g., X = 3, y = _5) P(3,'5)
no solution result not possible T

(e.g.,0=1)

infinite solutions

result always true
(e.g., 3=3)
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. . . 3
Intersection of Lines in R 7,4/’(7/20,3

A linear system may have:

A) One unique solution:
- the lines intersect at one point
- the angle between two lines may be calculated from
the dot product of direction vectors

B) No solution:
- the lines do not intersect
- the lines are parallel & distinct (i.e., in the same plane)
OR
- the lines may be skew (i.e., they are not parallel)
- they do not intersect because they lie in different planes
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B) No solution:
- the lines do not intersect
- the lines are parallel & distinct (i.e., in the same plane)
OR
- the lines may be skew (i.e., they are not parallel)
- they do not intersect because they lie in different planes

C) Infinite solutions:
- the lines are coincident

A linear system of two (or more) equations is said to be
consistent if it has at least one solution, otherwise it is
inconsistent (no solutions).
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Equations of Lines in R*:

slope-intercept Yy = mzx + b

cartesian Ar+By+C =0
vector r=7To+tm teR
parametric Tr=xo+1tm,

y=19yo+1tm, teR

May 23-9:51 PM

Equations of Liges in R”:

vector ¥ =179 +tm teR

parametric Tr = xq9+ tm,
y=yo+tm, teR

z=2z9+1tm.
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Ex.1 Solve the following systems and describe the geometric
relationship between the lines.

(@) ™ =(-2,0,-3)+(5,1,3)
7 = (5,8, —6) + s(—1,2, —3)

~245t =5-5 O 3 eqgaathons,
Ot =% 423 @ | Liknaans.
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0, 0 =(u12,3) + s(3.44)
£ 0=(0, 0, (4,50
@ told sfwe syskem as usuad
@ FQCDW\\.’L"LM (—é—I%,lBXQ:(%,qlq
C———_ 5
aratle) dirachon
> C(M_dl: ‘H\d a \Md'l-k‘é
\mﬂ' Crom &, S am Ly
4,0,2) r.
“4=0+3t n-lovt B3-S+t
~§=t 3=+ {=t
TS ineonsisteadt
. no shhon, Lt abe pacatlel
bl distinet .

May 16-11:48 AM




06x Intersection of Lines in R3.notebook June 01, 2018

Assigned Work:

p.497 #8,9, 11,12
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