Lecture 4 Parometric solutions of linear systems

Def A column vector is o woatrix with one column.

Note (1) We will usually refer to a column vector simply as o vector.
) We will rarely use the term "row vector' for o mofrix with

one frow.

3) We write R for the set of all column vectors with n entries.
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4 To a given vector in IR', we con add ancther vector in IR or

multiply a constant.
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(5) We can visualize vectors os arrows
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Prop Tk o linear system in voriobles X, ¥, Xn is solvable, the qenerol

solution for ¥ = is parametrized by

X =Vt v+t vt -+ tevy with 4 6, ,ta€R

for some vectors Vi, Vu, ", Vi €IR .
Note (1) The porameters t ,t.,,ta come from free variobles
= d=4% of free variables
2 For d=1, the solution set is given by o line.
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% free to wove a\ong the direction of ¥

(3) For d=2, the solufion set is given bg o) P\ane_

Y = VL‘\‘JC\V)H"&;_V?_

2 free fo wmove a\omg the directions of VW,



E_x Paroametrize the genem\ solution of each linear system.
Xit 3%+ X3 = |

(1) 1 =4X—9X% + 2% =~

—3X2—6X3 =3

Sol We consider fhe watrix of the system.

% Xi —EX3=-2 . Xi=-2+5X%3
Xo+2X3 = | Xo= | —2X%s
Set ¥s=t (free varioble)

Xi -2+5¢ 2 5
é Xa | =1 | -2t [ = | +t]|-
X3 t ) |
2K —4Xa+ X3 tBX4 = 3
Xi— 2 X,

(2) T X4 =2
5X|_6X2_2X3_5X4 =-2

Sol We consider the wotrix of the system.
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Ex For eoch linear system, classify its solution set os an empty set,

o point, a line, or a P\ane.
(1) 2x+6Y—42=2
Sol We consider fhe watrix of the system.
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The last column does not contain a \eaclmg 1.
Column 2 ond column 3 do not contain a \eadmg 1.

= The system is solvable with 2 free variables

= The solution set is |a plane

Note In foct, an e%uaﬁon of the form ox+by+cz=d represents

o) p\ane_

=+ =

) X+ y+ z2=2
X—24y+4z=5

Sol We consider the wofrix of the system.
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The last column does not contain o \eaclmg 1.
Column 3 does not contain o ‘eacimg 1.

= The system is solvable with 1 free varioble

= The solution set is |a line

Note Geowetrically, the system represents 2 planes

which are not parallel




X—24y+3z=|
2X—44y+6z2=3

(3)

Sol We consider the wotrix of the system.
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The lost column contains o ‘eacl'mg 1.

= The system is not solvable

= The solution set is ’cm empty set

Note Geometrically, the system represents 2 planes 5
which are pam\\e\A 5

X+3y+thbz=4
4) ] 3X+5y++z2=8

5X+HFYy+ z2=4
Sol We consider the matrix of +the system.
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The last column does not contain o leading 1.
Al other columns contain a \eaclmg 1.

= The system is solvable with o unigue solution

= The solution set is |a point

Note Geowetrically, the system represents 3 planes

which intersect ot o point.




