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1 Matrix : Guass-Jordan Elimination

1. Solving Simultaneous Equations
Gauss-Jordan Elimination© & Th2 AHWA A Z7]

3z +2y —2z = 4
r +3y +2z = 7
2r —y 4z = )

32 -1 x 4
A=11 3 2|, x=|y |, b=|7
2 -1 1 z )

(b) & E A} d¥E bE A8 augmented matrix [A|b]oll o 3}
Gauss-Jordan 2 A S & &3}A L.
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(hi6)
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(hi9)

11 :

12 :

13 :

11 :

12

13 :

12 :

13 :

13 :

(3, 2, -1, 4];

(%o01)

[1’ 3, 2) 7];

(%02)
(2, -1, 1, 5];
(%03)
11 / 3;
(%o04)
12 - 11,
(%05)
13 - 11 * 2;
(%06)
12 x 3 / 7;
(%0T)

13 + 12 * 7/3;

(%08)

13 /4;

[

[2,-1,1,5]

[

100
010
0 01

3,2,—1,4]

[1,3,2,7]

17
0,1,1, —
77’7

[0,0,4,8]

]

o Nlw ~5
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(%09)  [0,0,1,2]
(%i10) 12 : 12 - 13;

(%010) [0, 1,0, %]

(%i11) 11 : 11 + 13 / 3;

2
(%o11) [1,3,0,2
(%i12) 11 : 11 - 12 *2/3;

(%o12) [1,0,0, ]

-=>

(%113) linsolve([3xx+2*y-z=4, x+3*y+2*z=7, 2*x-y+z=5], [x, y, z]);

(%o13) [r=,y=2,2=2

| w
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2. Finding an inverse matrix
Gauss-Jordan Elimination®. 2@ 3 & F3}7]

(a) ¥E A &9] J & IE AHE 3 augmented matrix [A|I]ol] o 3}
Gauss-Jordan 4 7 & & £3A 2.
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wxMaxima results

(%i14) 11 : [3, 2, -1, 1, 0, O];

(%o14) [3,2,—1,1,0,0]

(%i1s5) 12 : [1, 3, 2, 0, 1, 0];
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(%i16)

(%i17)

(%hi18)

(hi19)

(%i20)

(hi21)

(hi22)

(%123)

(%i24)

(%125)

13 :

11 :

12

13 :

12

13 :

13 :

12 :

11 :

11

(%015) [1,3,2,0,1,0]

[2’ _1’ 1, O’ O, 1];

(%016) [27_1a1a0707 1]

11 / 3;
1
(%017) [1,-,—=,-,0,0]
12 - 11,
77T 1
1 - =, —=,1
(%o018) [0,3,3, 3 ,0]
13 - 11 * 2;
75 2
1 -, -, —=,0,1
(%o18) [0, —5,3,—3,0,1]
12 x 3/ 7;

13
(%020) [07171a_?7?70]

13 + 12 * 7/3;

(%o021) [0,0,4,—1,1,1]

13 /4;
111
(%022) [0, 0, ]., _Z, 17 Z]
12 - 13;
3 1
(%023) [0, ]., 0, 278’ 278’ _Z]
11 + 13 / 3;
2 1 1 1
(%024) [1,5,0,1,5,5]

11 - 12 *2/3;
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5 1 1
(%025) [17 07 Oa %a _%7 Z]
(%128) invert(matrix(
[3:2,_1] )
[1,3)2] )
[2,-1,1]
));
5 _1 1
28 28 1
%028 - |
o2 Am oz
1 4 1
(b) 919 A= RE AL AL FHLAA —ATA=T S B
o] A] L.
[A|T] — [T]A™Y]
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%gi)132)010
-1 1 i 2 -1 1 00 1
3 2 -1 %~ 1 100
1 3 2 > = -1 |=1010
2 -1 1 -1 3 3 0 0 1
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2 Relation

1. Types of Relations
A {1,2,3,4}0M z+y <=4 AAE RE FY3h = (2,9) € R

(1,1)
(2,1)
3,1)

(1,

1,2) (1,3)
(2,2

)

(a) R WEALA QI 7}?
Not a reflexive relation ((3,3) and (4,4) are missing)

(b) R T3 H ol 7}

a symmetric relation

(c) R& whoh A A 17)7
Not an anti-symmetric relation ( (3,1) and (1, 3) : a counter example)

(d) RS 4x 43828 AZ JERJA L.

1 11 0
11 00
A= 10 00
0 0 0O
() A*, A A'E T3 L.
3210 6 5 3 0 14 11
» 2210 s |54 20 s | 119
AT = 11 1 0 |’ AT = 3 21 0 |° A= 6 5
0 0 0O 0 0 0 0 0 0
after replacing all the nonzero elements with 1
1110 1110 1 1
2 |1 1.1 0 3 1110 4 | 11
AT = 111 0|’ AT = 111 0 |’ AT = 11
0 00O 00 0O 0 0
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(1) 919 AB2A RS FoH A7
Not a transitive relation ( A # AV A%V A% v A?)

(g) RE W3 aejzg agA L.

2. Closure

(a) R reflexive closure® 734X 2.
{ (1L1), (1,2), (2,3), (2,2), (3,3) }
(b) Re] symmetric closureS 3}A] L.
{ (L1, (1,2), (2,3), (2,1), (3.2) }
(¢) R transitive closureE F3FA] 2.

{ (1,1), (1,2), (2,3), (1,3) }

O O =

O O =
\/

Page 8



HWO04 Solution Young W. Lim

3 Algorithms
1. O(g(n)& 27 Fapal L.

(a) f(n)=6n3+12n2+1

(d) f(n)=(6n+4)(1+logn)

f(n) = O(nlogn)
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