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1 00000 noro_matrix.rr

O000c , asir-contrib OO0 OOO0OO0, 00000 ‘noro_matrix.rr’ JOOBOO. O
Ooooodd, O ‘noro_matrix.rr’ O0O.

[1831] load("noro_matrix.rr");
[2014]

gbooopoboobod, D 1linalg. ODO0O.

[2014] linalg.random_mat(3,5);
[0-1-1]
[-130]1]
[ -2 -2 4]

O0C0Cc,f ODOOCOOOOOOODDOO.

1.1 O00oo

1.1.1 matrix,vector,linalg.unit_mat

matrix(m,nl,listoflist]) :: mO n0O .
vector(sizel,list]) :: OO0 size OOO.
linalg.unit_mat(size) :: OO0 size OO0 .
return [l

size

m

n oono

listoflist oopooag

list 0o

e matrix, vector 000, linalg.unit_mat ‘noro_matrix.rr’y OODO.

e matrix, vector , listoflist, list 0O OO0O,O000.

e listoflist [[1,2,3],[3,4,5]] 0000000 . 00000,00c 00000 OOOO.
e list (1,23/0000c . 00000, 000000000 .

[1559] matrix(2,3);
[00O0]

[00O0]

[1560] wvector(3);
[L0O0O0]

[1561] linalg.unit_mat(3);
[100]

0
1

155

> = 01 O O
N © O -
o W

]
]
] matrix(2,3,[[1,2,3],[4,5,6]11);
]
]
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1.1.2 linalg.random_mat, linalg.random_rmat, linalg.random_vect

linalg.random_mat (size,bound) :: O ODOODOO.
linalg.random_rmat(m,n,bound) :: m 0 n OO0OOO.
linalg.random_vect (size,bound) :: 0O O0O0O0O .

return O

number O
e linalg.random_mat(size,bound) , 0 O size, D0 bound D OO0 O0O0O00O0O.
[ ]
e linalg.random_rmat(m,n,bound) m0O n, 00 bound DO O OOO.
linalg.random_vect(size,bound) 0 O size, 00 bound D00 OO0OOO.

[1579] linalg.random_mat(3,4);
[21-21]

[0-211]

[31-21]

[1580] linalg.random_rmat(3,5,2);
[0-1000]

[0-1010]1]

[-100-111]

[1581] linalg.random_vect(3,6);

[ -323]

1.1.3 invmat

invmat (1mat)

cmat04Ooong.
return o
mat oood

e DO mat .

e 0 [invmat,denom] DO Oc . , invmat O, denom 0O O 0O0Oc , invmat/denom O O
a.
e mat00,00000, invmat 00,0000.00,¢0,00000,0000.
[1575] A=linalg.random_mat(4,5);
[2433]
01

w O

-2 ]
-4 3]
76] L=invmat (A);
0 38 00 ]
[ -3 -28 63 45 ]
[ 18 16 -36 -42 ]
[ 24 -4 -48 -18 ],114]
[1577] AI=L[0]1/L[1]1$ AIx*A;
[15781 [ 1 0 0 0 1]
[0o100]1]

[30
[02
[20
[1576
LL



Chapter 1: 00O 00O noro_matrix.rr 3

[0010]
L0000 1]
1.1.4 det,nd_det

det (mat[,mod])
nd_det (mat[,mod])
cmat 0400,

return [l
mat

mod

e det nd_det J mat 0 Q0.

e 0 mod, GF(mod) Oc OODO.

e JIIDODODOO,0D0DOD ODODODODODODODO.

nd_det 00000000000 O0OOOc . 000O00ODOOODOODOOO,0000
O0D000,00 detD O0Oc .

[91] A=matrix(5,5)$

[92] v=[x,y,z,u,v];

[x,y,2z,u,v]

[93] for(I=0;I<5;I++)for(J=0,B=A[I],W=V[I];J<5;J++)B[J]=W"J;

[94] A;

[ 1 xx"2x"3x74]
[1yy2y3y4]
[1z2z"22z"32z"4]
[1uu2u3u4d]
[1vv2v3vid]
[95] fctr(det(A));

[[1,1], [u-v,1], [-z+v,1], [-z+u, 1], [-y+u, 1], [y-v,1], [-y+z,1], [-x+u, 1],
[-x+z,1], [-x+v,1], [-x+y,1]]

1.1.5 generic_gauss_elim

generic_gauss_elim(mat)

0000,
return o0
mat o0

e 00 mat 000000 (reduced row echelon form; rref) 00, 0000000.

e U [BD,JK OOOOOc.UO mat mO nO,0000 rO,B rd nrOc.DO
0,J00 KOO nr00000cC .

e JU0 mat rref 00000, reef 00 J[IJ] 10000 D, 00 0 O,rref O K[I] B
oo 1,0 0000o.

e 0000y OO,0000000cO,rref 00000,00000000,0000,0
O00O0cO0O000O0D.
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[1600] A=linalg.random_rmat(3,5,2);
[0-1-10-11

[101-10]1

[11000]

[1601] L=generic_gauss_elim(A);

([ -1-11]

[11]
[-1171,2,L0121,[341]]

O,mef 00000000O.
def my_rref (A)

{
S = size(A); M = S[0]; N = S[1];
L = generic_gauss_elim(A);
B=1L[0]; D=L[1]; J =1L[2]; K = L[3];
R = length(J); NR = N-R;
Al = matrix(M,N);
for (I =0; I<R; I++) {
A1[TI]1[J[I]1] = D;
for (L =0; L < NR; L++ ) AL[I][K[L]] = BLI][L];
}
return Al;
}

Section 1.1.1 [matrix vector linalg.unit_mat|, page 1
1.1.6 linalg.compute_kernel, linalg.compute_image

linalg.compute_kernel (mat[|rhs=vect])

s ggoooooo.
linalg.compute_image (mat)
s 0gdoooo.
return 0o
mat (]
vect oo

e m n0,000000 n0D000U0 mOOUOOODOOOVOODO.
e linalg.compute_kernel U0 mat UOODOODO.

e linalg.compute_kernel OO [[vl,posl],...,[vlposl]]] D000OOc ., viOOO, posi
,vidOOO,0 0000oooooooo. pesidOOOO OOO.

e O0c vect 0O, O [sol[[vl,posl],...,[vlposl]] OO0 OO0O. sol mat sol = vect OO
(00),00000c¢ .

e JIOODO vect O OOOODO.

e linalg.compute_image U0 mat U QOODO.

e linalg.compute_image U0, [vl,posl,histl],.. ., [vlposLhist] 0O0O000Oc ., viOO
O,posi,viDOOD,0 000000000000, posi 00000 000, histi |
vi, mat 000 O0000c . 00y 000,00000,00,0000000. 00
ogoooo,on0 o vid.



Chapter 1: 00O 00O noro_matrix.rr 5

[1643] A=linalg.random_rmat(3,5,3);

[2101-11]

[2-2101]

[21-1-1-11]

[1644] linalg.compute_kernel(A);
[([l10-8461,0],[[012-101,1]1]

[1645] linalg.compute_kernel (A|rhs=vector(3,[1,2,3]));
[fo0o8-5-61,[[[10-8461],0]1,[[012-101,1111
[1646] linalg.compute_image(A);
[[[L1117,0,(1)*<<0>>],[[ 0 -3 0 1,1, (1)*<<1>>+(-1)*<<0>>],
[[ 00 31,2,(-3)%x<<2>>+(-1)*<<1>>+ (1) *<<0>>]]

1.1.7 linalg.minipoly_mat

linalg.minipoly_mat (mat)
O matdO0o0ooOng.

return gooo

mat 0
e I mat 00OODODO,0 xOOODODO O.

[1682] A=linalg.random_mat(3,3);
[ 22 -2]
[01-11]
[1-2-1]
[1683] linalg.minipoly_mat(A);
X" 3+2*%x"2-x-6
[1684] A~3+2xA"2-A-6%1linalg.unit_mat(3);
[00O0]

[000]
[000]
1.1.8 linalg. jordan_canonical_form,linalg.sample_mat

linalg. jordan_canonical_form(mat)
»00000cOO0O0O0O0O0O.

linalg.sample_mat (list)
»00cOOOOOOODO.

return 0
mat ooo
list OcOOO0OOOOO

e linalg.jordan_canonical_form(mat) OO0 matO00Oc OOODOODOO.

e O [P][lel,s1,nl],.. . [elslnl]],defideall OOOOO0O ¢.,PO0O,0 P (-1)APOc O
000000000, fesini] ,0 ei, 00 siO0c O0OO00O ni0OO00OO.

e 00,0 a0,...,am0000000. 00,0000000c . 000 000, defideal
O. deflideal 000000 ¢, 00c 00,00000000000000 00O. 00O,
gooooobo,b0bobobdddd be .
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e linalg.sample_mat(list) 00 0Oc O0OO0ODO OO. List [fel,sl],... [els]]] 00000
,leisl] 00 ei, 00 si Dc O0O0O0O0.00000cOO00OOOOO .

[1-20]

[-121]

[0-21]

[1807] L=linalg.jordan_canonical_form(A);
[[2-20]1]

[-101]
[2-2-11,0[2,1,11,[1,2,111, [1]

[1808] P=L[0]$T=invmat (P)$PI=T[0]/T[1]$
[1809] [1810] [1811] PIx*Ax*P;

[200]

[011]

[0O01]

[1810] A=linalg.sample_mat([[1,2],[1,1],[2,3],[2,1]1,[2,111);

[ 202113 14 678 0 0 ]

[ -1 1-2-120 -14 -720 0 0 ]

[ -7 0 -13 -840 -105 -5040 0 0 ]

[ 54 54 0 380 0 2268 -54 0 ]

[102 112 16 672 0 0 ]

[ -9 -9 0 -630 -376 9 0 ]
[110704210]

[110704202]

[181 1] L=linalg.jordan_canonical_form(A);
[[0-64200022]

[0600000 -21

[ 42 -294 000 0 -1 -1 ]

[0O006 0108 00 1]

[ -6 42 48 000001
[00-1-10-1800 ]

[000O o 02001
foooo10-201,[[2,3,1]1,[2,1,2],[1,2,1],[1,1,11], (1]

Section 1.1.7 [linalg.minipoly_mat], page 5



Index

Index

(Index is nonexistent)

(Index is nonexistent)



Short Contents

1 O778778877970 77940 7797778377917 783778377820

T3 T T 82 NOTO_INALTIX.IT o v o o o 0 0 0 0 oo oo oeveveseses



Table of Contents

1 0O""8c”"88~"9701 ~"940U
"T9777°837791°°83°7837 782 ~"83 0 ""82

NOTO_MAtriX.IT. ...t iiinnnnnnnnnnnn, 1
1.1 O0778c™"88~797°~81 0 ""96 0 ~~817799°"82~"8b~"87 0 ~~95
........................................................ 1
1.1.1 matrix,vector,linalg.unit_mat................ 1
1.1.2 1linalg.random_mat, linalg.random_rmat,

linalg.random_vect ...........cuvininnenennen .. 2
1.1.3 dnvmat . ... 2
1.1.4 detmnd_det.............0iiiii 3
1.1.5 generic_gauss_elim........................... 3

1.1.6 1linalg.compute_kernel, linalg.compute_image
................................................. 4
1.1.7 1linalg.minipoly mat.......................... )

ii



