HW 1 solution

1.

f® =at +at’ +at+a,
f(2)=9=8a,+4a,+2a,+a, ———(1)
f(3)=32=27a,+9a, +3a,+a, ———(2)

f(t)=3at’ +2a,t+aq,

fM)=0=3a,+2a,+a, ———(3)
f@=12=12a, +4a,+a, ———(4)
From (1)(2)(3)(4)

124 8a] [9
_ 1 39 27|a | |32
o1 2 03 a, 1o

01 4 12| a, 12

.. The augmented matrix 1s

1 24 819 |1 2 4 89| (1 2 4 8 |9 1 2 4 8|9
1 3 9 2732 01 5 19|23 01 5 19 | 23 01 5 1923
012 3o ]o123[0[]0o0 -3 -16/-23] 1001 7]11
01 4 12|12 01 4 12|12 00 -1 -7 |-11 0 0 0 5110
1 0 0 OS5
01 0 0[O0
oo 1 0]|-3
0 0 0 1]2
=>a,=5,a,=0,a,=-3,a,=2
2.
Use Gaussian elimination
2 2 1] 1 2 2 1] 1 2 0 5| 1
=[Alb]=| 4 3 -1| =2 |—E5—|0 1 3| -4 23>0 1 3| 4
-6 7 —-6]|2-1 0 1 -3|2t+2 0 0 0 |2t+6

..When t=-3 » AX=b has infinite solutions.



3.

Apply the following operations to | to obtain P
a. Addrowl1 to row2

b. Add (-1)*row2 to row]

c. Addrowl to row2

d. Multiply row1 by (-1)

1 00 100b0—10 O—lOdOIO
I=j0 1 0|=»/1 1 O|=|1 1 O|—=I1 O O|=|1 O O|=P
0 0 1 0 01 0 0 1 0 0 1 0 01

4,

According to the question » the elimination matrices multiply at the left
of K.

So we know that the Gaussian elimination is row operation.

The first three steps are following

> 10 0] 2 -1 0 0
2 -1 0 0 2100 3
3 0 = -1 0
-1 2 -1 0] rgp |0 3 -1 0| mé 0 P o R 2
0 -1 2 -1 2 ’ 4 00 &
0 o0 1 » 0 -1 2 -1 00 2 - 3
0 0 -1 2 00 -1 2 o0 o0 2
L _ I 4]
1 0 0 O]t 0 0 O]t 0 0 O]
1
. 01 000 1001 o
SBasExE2i= o0 0 1 0 0 2 Lo 2
3 E 0 01 0
00 5 o oo 1]looo 1]
Use the same Gaussian elimination on the identity matrix.
) . "1 0 0 0 1 0 0 O
1 000 1
1000 1 - 100
010 0| ro % 10 0] ) 9 oo R f 5
0 0 10 0 010 %%10 5510
0 0 01
00 0 1] 0001 L3y
- - 14 2 4 ]

We find that the result is equal to E43Ez2E2.




4 -8 5|1]0]0] [1 -2 5/4|1/4]0]0
[AIb,Ib,Ib,]~|4 =7 4|0[1]0[~[0 1 -1 | 1|10
3 4 200|0]1] |0 2 —7/4|5/4|-2]1

1 -2 5/4(1/4]0 |0 1 -2 0|-6]10 -5 1 0 0|2]-4|3
~10 1 -1|-1]1(0(~{0 1 O} 4 |-7|4|~/0 1 0(4|-7|4
0 0 1/4|5/4]-2]|1 0 0 1|5 |-8)|4 0 0 1]|5]-8|4

Now we have 3 sets of solutions corresponding to [Alb, ], [Alb, ]| and [Alb,] respectively.

4 -8 527 1] [4 -8 5|[-4] [o] [4 -8 5][3] [0
=>4 -7 4|l4|=|0|, |4 =7 4||-7|=|1], |4 -7 4||4]|=|0
3 —4 25| |o]| |3 —4 2|-8| o] [3 —4 2|/4] |1

Combine the above equations.

4 -8 5 2 -4 3 1 0 O
=4 -7 4|4 -7 4]|=|0 1 0
3 4 2|5 -8 4 0 0 1
2 4 3
X=|4 -7 4
5 8 4
6.
()
1 1 1 1 5 3
0 2 1| . 2 5 3.
) is 4x3 and is also 4x3.
0 3 1 3 5 4
0 4 1 4 5 5
U Xis 3%3.

xll le xl3
=LletX=|x, x, x,

x31 x32 x33



1 1 1 1
2 0 2 1
3 =X, 0 + Xy 3 +x;, ) =x,=0 x,=1x,=0
|4 10 ] K3 1
5] 1] 1] 1]
5 0 2 1
= 5 =X, 0 +x,, 1 +x5, i =x,=0x,=0 x,=5
15 10 K3 1]
3] (1] (1] 1]
3 0 2 1
4 =X, 0 +X,, 3 + x5 | =>x,=1 x,;=1 x,;=1
15 10 |4 ] 1]
0 0 1]
X=|1 0 1
0 5 1]
(o) ]
1 1 11 0 0 01
0O 1 1 1]. 0O 01 0. .
'0 011 is 4x4 and 010 0 is also 4x4. .. Xis 4x4,
0 0 01 1 0 0 O

X.
=let X=




[0 0 0 1]=x,[1 11

= ['xll

[0 0

= ['x21

[0 1

= [‘x3l

[ o

= [x41

= X=

- O O O

X X3 x14]: [0

1 0]=x,[1 11

Xy Xn x24]=[0

0 O]=x,[1 11

X3 i3 x34]:[0

0 0]=x,[1 11

Xy X3 x44]: [1

1]+x,[0 1
0 0 1]

1]+x,[0 1
01 -1

1]+x,[0 1
1 -1 0]

]+x,[0 1
-1 0 0]

—

—

p—

1]+x13 [O

1] T Xy [O

1] X5 [O

1]+x,,[0

0 1 1]+x,[0 0 0 1]

0 1 1]+x,[0 0 0 1]

0 1 1]+x,[0 0 0 1]

0 1 1]+x,[0 0 0 1]



