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1 ooooooooo noro_matrix.rr

O000o0o0oOooO, asircontrib 00D ODODODODOOOOOO, OOOOOOOOO
‘noro_matrix.rr’ JO00O0O00O0O0. ODO0O0OO0OO0OO0OOCOOO0OO, OO ‘noro_matrix.rr’ O
goooo.

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

ooooboooooooooooboobog, 0o linalg. OOOOOOO.
[2014] linalg.random_mat(3,5);

[0-1-1]
[-130]
[ -2 -24]

000000000,000000000000000000
1.1 oooooooao

1.1.1 matrix,vector,linalg.unit_mat

matrix(m,n[,listoflist]) :: mO nO0000O0OOOO.
vector(sizel[,list]) :: O0OD0O0O size ODOOOOODOODOO.
linalg.unit_mat(size) :: OO00 size 0O0O0OOOOOO.

return oo

size

m

n ooad
listoflist ooooooo
list ogad

e matrix, vector 0000, linalg.unit_mat 0 ‘noro_matrix.rr’ 000000 0OO.
e matrix, vector O, listoflist, list 000000000 O,00000000O0OO.

e listoflist O [[1,2,3],3,4,5]] 00000000000000000. 000000000000
000,00000000000000000000000000.

e listO [1,23]000000000D0. 00000O0DOOOODODOOO,OD0O0O00ODOOO
goooooooooobooog.

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

L00O0]

[1560] vector(3);

[ 00O0]1]

[1561] linalg.unit_mat(3);
[100]1]

[010]

[L0O01]

[1659] matrix(2,3,[[1,2,3],[4,5,61]1);
[123]

[ 456]
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1.1.2 linalg.random_mat, linalg.random_rmat, linalg.random_vect

linalg.random_mat(size,bound) :: 00000000000 OOOO.
linalg.random_rmat(m,n,bound) :: m 0O n 000000000 DOOOOOO.
linalg.random_vect(size,bound) :: 0000000 O0OOOOOOO.

return oo

number ogd

e linalg.random_mat(size,bound) O, 000 size, 000 bound 0000000000000
ogoooo.

e linalg.random_rmat(m,n,bound) 0 m 0 n 00,000 bound 000000000000
good.

e linalg.random_vect(size,bound) 000 sized, 000 bound 0000000000000
gooono.

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

[0 -211]

[31-21]

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

[0-1010]1

[-100-11]

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

[ -32 3]

1.1.3 invmat

invmat (mat)
cmat00QO0oo0oooo.

return ooad

mat oooo
e J0DO0O matoooooOoOO.

e 00O [invmat,denom] 00DODOOOODO. OO0, invmat 000, denom 0000000
000, invmat/denom 0000000.

e mat00000,000000000000,invmat000000000,000000000
0.00000,00000,000000000000000000,0000000000

15675] A=linalg.random_mat(4,5);

31

01

-2 ]

31

w O w

L
L
L
L
L

N O WiN
O N O W

-4
[1576] L=invmat(A);
[[ 038 001

[ -3 -28 63 45 ]
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[ 18 16 -36 -42 ]
[ 24 -4 -48 -18 ],114]
[1577] AI=L[0]/L[1]$ AIx*A;

(16781 [ 1 00 0]

L B e B e |
o O O
O O =
O = O

0
0
1

—_

1.1.4 det,nd_det

det (mat [,mod])

nd_det (mat [ ,mod])

return

mat

mod

oo
oo

s mat 0O0000000.
O

det 000 nd_det 000 mat 00O0D00OOOO.
00 mod 0000, GF(mod) DOOOOOOOOO.

obooooooobobooobooboboo,0coboobobobooooooboobooooogon
gbooobOobooooboboooooobon.

nd_ det 0000000000 O0OOODOOOOOOODOOOOODOODO. ODOOOOOOOOO
obooobooooboobo,0boooobobobooboooob,00n0 detbooogn

good

[91] A=matrix(5,5)$
[92] v=[x,y,z,u,v];
[x,y,z,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

L B e B e |
= e

X
y
z
u
v

[ 1

[95] fctr(det(A));

v©2

v'3 v'4

[[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)
»0000oooooo.

return

mat

goo

oood

e J0D00 mat 000000 (reduced row echelon form; rref) 0000, 000000000
ooooooooon.
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e 00O [BD,JK/OODOOOODDOOD. 00 mat0 mO nO000,000000 r0000,
BOr0Opr0000O0O0O0.DO0OO,JOO0DO r, KOOO nr0000000000.

e J00DDOD mat 0 rref 000D DDOOODO. rref 00 JJOO 100000 D, 000
00 0O0O0Ooooo,ref0 O K[JOOD BOO 100,00000000000.

e 1I00IDOUDODDODDOUD,D0UDOODODDOUOOODOO,ef0 0OOODOOOO
ugbg,gboobobobobodbg,obobbodg,oboboboodboboobobaon
ooo.

[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]
[-11]1,2,L012]1,[341]]

ooOo,rref 0000000000 OOOOOO.
def my_rref(A)

{
S = size(A); M = S[0]; N = S[1];
L = generic_gauss_elim(A);
B = L[0]; D = L[1]; J = L[2]; K = L[3];
R = length(J); NR = N-R;
Al = matrix(M,N);
for (I =0; I <R; I++) {
A1[I][J[1]1] = D;
for (L = 0; L < NR; L++ ) A1[I]J([K[L]] = B[I][L];
}
return A1l;
}
00 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 oobooboooooboooon.

linalg.compute_image (mat)
s 0bhoboooooobooboobooog.

return ooad
mat ooooa
vect oooooaoa

e mi nU000O0,00000000000000000n0000O000O000mMOODOOC
goooooboooooobooon.

e linalg.compute_kernel 00ODOUOOO mat 00O0O0O0OOOO.
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e linalg.compute_kernel 0000 [[vl,posl],...,[vlposl]] 00DOOOOOODO. 000,
vi00O0OO0OOOO,posi0,viO00OOOOO,00000000000000O0DODOOOOOO
O0O.posi00O00O00O0O0O0OODODODOO.

e DO0DO0O vect 00DDODODOODO, 00O [sol[[vl,posl],...,[vLposl]]]00O00000O. O
00 sol 0 mat sol =vect 00000000 (DOD),00000000000.

e I00OOOOOOO veet OOOOOOOOOOOOO.
e linalg.compute_image OO0OOOO0O matO00O0000O0O0OO.

e linalg.compute_image OO OO, [vl,posl,histl],... [vlposLhist] 000000000O.
O00,vilO00000O0,posi0,vidO0O0OO0OO,000000000000000000
O00000. posi 00000000000 OO0O. histiO,vi0,mat00000000O0O
gooooooboboboboboo. ooooobboboboobooo, oo booo,oog,
O0000o0oo000o0. 00o0oo00ooo00o0ooo0o0, 0000000 vibooo.

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

[2101-11

[2-2101]

[21-1-1-11

[1644] linalg.compute_kernel(A);
([l10-846171,0],[[L012-101,1]]

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

1.1.7 linalg.minipoly_mat

linalg.minipoly_mat (mat)
00000 mat OOOODOOOOOODO.

return oooooo

mat ooooa
e 000D mat0ODOOU0ODOODODO,0D0 xOOOODODOOOODOOO.

[1682] A=linalg.random_mat(3,3);

[ 22 -2]

[01-1]

[1-2-1]

[1683] linalg.minipoly_mat(A);

X" 3+2%x"2-x-6

[1684] A~3+2xA"2-A-6xlinalg.unit_mat(3);

[L000]
[000]
[L00O]
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1.1.8 linalg.jordan_canonical_form,linalg.sample_mat
linalg. jordan_canonical_form(mat)
s O00000o0ooboooooooooooon.

linalg.sample_mat(list)
s gobooboboboobooboobooobooobooboooboa.

return ooo
mat goooood
list goooooooooooad
e linalg.jordan_canonical_form(mat) OO0 OD0D00 mat 000000000000
ao.

e 00O [P[lel,sl,nl],... [elslnl]],defideal] DO ODOOOO0OODODO. OO0, POODDO,
0000 P (-)APDOOOOO0OODODOOOOOOOO, flelsinil 0,000 e, 000 si 0
0000000000 ni 00O00O0OOOO0.

e 000,000 a0, ..., amO0O00O0O00O0O0OOO. OOOODOOOO,00000C00O00O0O
00000000.00000000000000, defideal 000000 . deflideal 0000
gboboooo,gbooobobobo,0boboboooboobobobooooobo.ooo
g,gobobboaoboobooda,obodoboobooboobooobag.

e linalg.sample_mat(list) 0000000000000 00000000000000. list
O [lel,s1],...,[els]]] 0000000, feisl]] D000 e, 000 si 00000000000
00.0000000000000000000000000.

[1-20]

[-121]

[0-21]1]

[1807] L=linalg.jordan_canonical_form(A);

([2-20]

[-101]

(2-2-11,002,1,11,[1,2,11], (1]

[1808] P=L[0]$T=invmat (P)$PI=T[0]/T[1]$

[1809] [1810] [1811] PI*A*P;

[200]

[o11]

[L0O01]

[1810] A=linalg.sample_mat([[1,2],[1,1],[2,3],[2,1]1,[2,111);
[ 202 113 14 678 0 0 ]

[ -11-2-120 -14 =720 0 0 ]
[ -7 0 -13 -840 -105 -5040 0 0 1]
[ 54 54 0 380 0 2268 -54 0 ]
[102 112 16 672 0 0 ]

[ -9 -90-630 -376 9 0 ]
[110704210]

[1 1070420 2]

[1811] L=linalg.jordan_canonical_form(4);
[L0O-6420002 2]

[0600000 -21]

1
L
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42 -294 0 0 0 0 -1 -1 ]

000601080 0]

-6 42 48 00 0 0 0 ]

-1 -10-18001]

02001
10-201,0[2,3,1],[2,1,2],[1,2,1],[1,1,111,101]

Lo T e B e B s B s B
[IY
o O

o O O
o O O

00
00

oo Section 1.1.7 [linalg.minipoly_mat], page 5
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