I 2 NN D

I 2.1 Let us return to the topic of linear |l and its cor-
I DN s B o have a linear I with

SHEEE >nd 5 B (say 11, 29, x3, ¢4 and x;) with the ||z
I 0 atrix.

011 313

0 0 2 1]2

000 216

By using o I known as || v con find a I so-

lution easily.

e The last row of the || I matrix I 22; = 6, so 5 = 3.
¢ The second last row of the || ]I matrix now gives

2r3 — dxy + 3 = 2.
So 2x3 — 4xy = —1. If we let x4 =t, t € R, then z3 = -—|—4t).

e Now NN 7, = ¢ and z; = ] + 4¢) into the I given
by the first row of the || matrix.

:cg—|—-—|—4t))—t—|—9:3.
This gives zo = [} — 2¢).

e Since none of the above |l on =1, we may let 1 = s, s € R.
Thus, a || W of the linear N is

(—11 — 2t)
(—1 4+ 4t)

]
1 | |
W T IR N= W

s,t € R.
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I 2.2 An R otrix is said to be in I form
if it has the | INEESEEE I

1. All rows | N B of zcros are | 2t the bottom of the

matrix.

2. In any two I rows not || I B of zcros, the first
non-zero entry [Jij the left) of the row below is further to the right
than the first non-zero entry [Jjjjij the left) of the row above it. (The
first non-zero entry of every row is called the ||l entry of that

row).

An I atrix is said to be in reduced || N if it has the
two I 2bove (that is, it is in I [ «ith the I
I

3. The |l entry of every row is 1.

4. In every column | I > I <ntry, all entries above the lead-

ing entry is zero.

I 2.3 Note that by I 2 and 4 I if a0 N
matrix is in [N HEEEE form, every column that has a ||

entry would have zeros ||} clse in that I

There are three basic [l known as [ ~v IR
that we can |l on an | matrix. The three | 2r¢:

1. I 2 row by a non-zero I

2. I tvo rows.
3. Add a I of one row to I row.

N 2.4 Two I B o said to be 7ow |IEEIN if
one can be I from the other by a series of ||l row opera-

tions.
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N 2.5 [f the I B of two lincar I are row
B (hcn the two linear | have the same I sct.

BN 2.6 Prove I 2.5
EE 0.5 and the relative ease of || NN T N from

an [ atrix in IS (or S B (orm (see
B 2.1) gives us a way obtain [ I to . I

linear |l Let us see an [N
B 2.7 Find a | W (o the linear N

HE BHE
- — + - =

BN The B otrix of the linear [ is

00 0
A=QR2 4 6 :
2 4 6

BN | BN ¢hc I s of BN o NN

2 4 6
(a) I ovs 1 and 2. — OOIOII .
2 4 6
6
0 )
0

S O
S O O

2
(b) NI row 1 from row 3. — I 0
0

(c) N 3 times of row 2 NN 3. —

S O N
S O
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We have arrived at a IIIIIIIEEE form of A. From the last row, we

have x5 = 2. | ~; = 2 into the second | we have
203 —7(2) = —12 which I =; = 1. I :; = | and 25 = 2
into the first [l we have 2z, +4x9 — 10(1) + 624 + 12(2) = 28 which
B . 20+ 30y =7 Ifwelet x9 = s, x4 = t, 5,t € R, we have
x1="7—2s — 3t. Thus a ||jjjj HEEEE of the linecar N is

B 2.8 How do we know which || N o I 2d
in which order to apply to an ||| | ||| HEEE n what [ ve
il I . I 2y (20 [ o N o
B or > Il atrix in order to reduce it to I
I D B (o1

I 20 I

Step 1: Locate the INIEEEE column that does not consist || of

ZETros.

Step 2: I tvo rows, if pummmm to bring a non-zero entry
to the top of the column found in Step 1. This non-zero entry will be

a [ cntry.

Step 3: For each row below the row | I the I <ntry
found in Step 2, add I N of the row I the
B <ty so that the entries in the same column below the || R
entry I 7ero.



17 I vith

Step 4: Now cover the top row (the one | I the I cntry
just used) in the matrix and repeat the entire process from Step 1

for the || ] N B i this way until the entire
matrix is in NI form.

B .0 N S Civen o B
trix, | I 2.9 to reduce it to a I form. Follow

the NS W to obtain the HENEEEN EENEENNNEE form of the
| putisee

Step 5: ] M BN (0 cach row so that all || R
entries become 1.

Step 6: | with the last non-zero row and || N
use the |l entry in that row and add I [ of that

row to the rows above it so as to NI zcros above each || N
entry.

B 2.11 It can be proven that every matrix has a ||jjj
I form but can have many N I forms.

S 2.12 Use I 2.9 and 2.10 to reduce the |IIEEzGzGzG 2ug-
mented matrix first to [ I form and then to N N

form.
2
3 .
3

B 2.13 Solve the | lincar I using either |G

2.9 or 2.10. |



