
9 . 2 3- Dim Systems

?A system with 3 variables is a 3-dimensional

system. axtoy+cz=d

? Ohe equation 13x429+7=61=61 is me such
egn.. from a 3 Dim System.

? This egn - Single
describes... plane

a plane

? Cover Up Method
? let x=0, 7=0

then  3 .072 .0+7 6
? let X=0, 7=0

t h e n  3 . 0 + 2 7 + 0 = 6 ?
? let y=0, z=0

t h e  3 x + 2 - 0 + 0 = 6 ?

7 = 6
( 0 , 0 ,  6 )

( 0 , 3 , 0 )

( 2 , 0 , 0 )



? The solution of a 3-Dim Syster with 3egn
has the following soluton configurations.

> e

I = parallel

11 eleveP2

unique soluton
Inconsistent Systems

all parallel
No-solution one plane to

two concurent planes
No solution

?  la
? 13

5 * l ,
No Solutio



* C o n s i s t e n

al l  p lanes concument
?=-2

t=o
t =

t=2

Two planes concurent:

os-many soluton
(1- Dim Solut).

1 paramote line

@method of Solutions

?  g r a p h i c a l ,  n o t  c o n v e r e n t
? Subt i tu t ion
? Elimination

? Gaussian

a Gauss-Jordan
? Cramer's Rule
? matrix invese

Do-many soluter
(2- Dim Sola)
(parameters, plane,



Ex use substituta to Solve
Solve 5x-2y+37=20

2x-4y-37=-9 (3x3)
x+61-87=21

( i) Solve the bottom egu for x: x=21-6(4) +8(*)

x = 21 - 6y +8? x=21-24+8

Nel sub that  ind the unued egns ( top Legnst ;
x=5 )

{5 (21-69+87) -2y+3z=20
+2 (21-6y+82)-4y-37=-9

+5-16y +137=-51 (2x2)
1-324+437=-85

(ic) Solve the tapegh in the 2X2 for y:
4 = 5  - -  ?  ?- 16 - 16 y = 13 z+5116

=64
16 =4

(r)  Subind the unused 2x2 egh:

-32[162 +567+437=-85 (1X1)

2 6 7 - 1 0 2 7 4 3 8 = - 8 5
1 7 7 = 1 7

+ = 1-

(V) answer
( x ,  1 ,  z )  =  ( 5 , 4 ,  1 )



EX Solve via Elimination

5 2 - 2 1 + 4 7 = - 1 3
eliminate there 5 x : = 8 y - 4 7 = - 7

2x+ 3y +2z = 5

? Strategy is to eliminals the x positions of the
bottom two egas. After that we eliminate
the y positor of the bottom egu.

# X + # y + # z = #
#y+ #z=#

Final
f o r

# z = #
Revese Substituti

a From her we solve- the boton on for t and
subst, into the middle to solve for y- the
subst. the zay int the top eyu togett.



Solve via Gaussian Elimation

5x -2y+47=-13
5 x - 8 y - 4 7 = - 7
2 x + 3 4 + 2 7 = 5
"mult. R1 by -IfaddtoRe ireslace Ra with the
results"
?  i n  c o d e : -R, +R2 ? R2)

5 x - 2 y  + 4 2 = - 1 3 * - 1
5 x : - 8 4 - 1 2 = - 1 +

Top row remachs
unchanged

2 x + 3 y . + 2 7 = 5
skip use,

5x-2y+47=-13/4-3131*-2But to Avoid fracting
0 x - 6 y - 8 7 = 6 sect least common
2x:+3y+27=5 *5 multiples.

+ 1 0 + + 4 1 - 8 7 = 2 6 + 1
0 x - 6 y - 8 7 = 6

?10 x: +159+107=258

+ 1 0 x + 4 y - 8 7 = 2 6 ÷ 2
- 6 4 - 8 z = 6
19y +27=51

5 x - 2 y + 4 7 = 1 3
37. +47==3
38g: +42=102



"by the Book" the lowest common multiple
o f  3 5 3 8 is 114
5x-2y+47=13

3y +47=-3*38
38y+42=1024-3

5 4 - 2 4 + 4 7 5 1 3
114y+1522=-114 *1

+1141-122=-3064

5x-29+47=13
Gone 3y +4z=-31407=-420

X =

1 2 0

3 2

( x ,  5 ,  7 = < 1 , 3 , - 3

* Check your answer at

matrixcalc.org

1 4 = 3

=  -  3

Back Substitute
? Check the topean..

5 x = - 1 3 + 2 - 4 2

+-13+2(31-46-3)

= - 1 3 + 6 + 1 2

5 x =



math 104 C W  1 1 a Name.

1. Use Gaussian Eliminator lo solve

x - 2 y + 3 7 = 9 * 1 ; * - 2
-  X  # 3 y - z =-  64

+

2 x - 5 9 + 5 7 = 1 7 4

x - 2 4 + 3 7 = 9
9 + 2 7 = 3 * 1
4 : -  7 = 1 6

# 2 - #

x - 2 1 + 3 7 = 9 Gaussian form
1+27=3

z =3

? Back substitute
? Bottom: z=2
midd le :  y=3-2753-262)  =-1

+ t x = 9 + 2 4 - 3 2 - 9 4 2 6 1 - 3 1 2 )
x=9-2-6
x = |

((x,9, 2) = (1, 1,2))



8 Gauss - Jordan Elimininati

Jordan desited to continue row operations

No obtain the form zero this out now

#X #
#

# 7 = #
Continued from Classwork))

Ei In the CW We went tom

x - 2 y + 3 7 = 9
x + 3 9 - 2 = - 6

2 x - 5 9 + 5 2 = 1 7
t o x -Zy +137;= 9.

y  + 1 2 z : = 3

*  = 2 * - 2 ;  * - 3

Not instead of back substitutin.lets zso ont

the uppe triayle of numbers

x, 21140z)=3
y HO z; - 2

Z = 2 / 2)
x+0y+07 =



OTips ? Clean up your syste before beginning f

0.3 x+0.3y +0.5z=0.6
0.4x+0.49+0-47=18
0.4x +0.24+ 0.1z=1.6

a multiply all rous by 10 to eliminale the decimal

37+3y+57=61
4x+49+42=18 ÷ 2
4 x + 2 4 + 7 = 1 6

3 x + 3 y + 5 7 = 6 1
2 x + 2 y + 2 2 = 9 * - I
4 x  +  2 y  + 7 = 1 6

o makesilet a "one" - 1-Re+R, ? R,
+ y  + 3 2 = - 3 * - 2 ; + - 4

2 x + 2 y + 2 7 = 9
4 x + 2 4 + 7 = 1 6

? Now start Gauss-Jodan Process:
x + y  + 3 7 = - 3

-4z=15
6-2y -117=28 Swap rows

x + y + 3 2 = - 3
= 2? 412=28

4z=15
*  4

* - 1 1



x + 4  + 3 7 = - 3

- 8 y - 4 4 7 = 1 1 2 =
4 4 7 = - 1 6 5

x +  y +y  +  3 7 1 = - 3 *

- 8 ? =-53
-  4 z = 1 5 *

4 x  + 4 y  1 1 1 2 7 ;

= 5 3

= 1 2 7 = 4 5

+

4

3

4x t i l l y? = 3 3
= 5 3

- 4  z = 1 5

* - 2

- 8 x - 8 1

??

= - 6 6

= 5 3

= 1 5-  4 z
1 1

-  8 x = 1 3 .

1 = 5 3

- 4 z = 1 5

x = 1 3 / 8

= >  y = 5 3 1 8
?  z = - 1 5 / 4

(x,y,z) = (8, 83,-39)



EXI 3x3 with as many one-dimsolutons

A + y + 7 = 7 * -3; *-1
3 x - 2 y - Z = 4
x+64+57=24

x + y + z = 7

-5g-47=-17
1 5 g + 4 2 = 1 7 4 +

x + y + Z = 7
- 5 9 - 4 7 = - 1 7

0 z = 0  =  r o w a t z e r o s
11 ? oo many solution

? let Z be the paramets t" (&=t
Rhe Row: -5y-41=-17

- 5y =-17+46
y = 11

Top Row: x+(7-4+) +(t) =

ANS:

= 7

x  =  1 - $ + ) Desmos 3D

aline in 3D



EX 2-parameto do solutons Systen
4x+61 -27=8 ÷ 2
6x+91-37=12 ÷3

- 2 x = 3 1 + 7 = - 4 ÷ -1

2 x + 3 y - 7 = 4 ; * - I
2 x : + 3 y  - Z = 4
2 x : + 3 y - 7 = 4

2 x + 3 y - 7 = 4
O X + 0 1 + 0 Z = 0
O x + 0 y + 0 2 = 0

?  l e t  & = t  x y  =  s

S o l u t i  i s  a
2- Dim Suntac

( p l a n e )

them toegn: 27+3(8)-147=4
s o  x = 4 - 3 5 + t

Solution:

(x(tis), y(trs), z(7,8)) = (23stzt, s, t)
Sace all "t"'I"'s" are power =1 this
sartace is @plane

*all three planes are concurent*

(2

9.21s
completed


