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STP���OOO��� I

½½½ÂÂÂ

� A ∈Mm×n Ú B ∈Mp×q"AÚ B�£�¤�ÜþÈ½Â�

A n B = (A⊗ It/n)(B⊗ It/p), (1)

Ù¥ t´ nÚ p���ú�ê§⊗´ KroneckerÈ£ÜþÈ¤"
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STP���OOO��� II

½½½ÂÂÂ
1. � X ´�Ý� np �1�þ§Y ��Ý� p ���þ"ò X �� p °µX =
(X1, · · · ,Xp)§ùp Xi ∈ Rn, i = 1, . . . , p"½Â


X n Y =

p∑
i=1

Xiyi ∈ Rn,

YT n XT =
p∑

i=1
yi(Xi)T ∈ Rn.

(2)

2. � A ∈ Mm×n Ú B ∈ Mp×q"XJ n ´ p �Ïf§= nt = p§P� A ≺t B§
½ö p ´ n �Ïf§= n = pt§P� A �t B§u´ A Ú B �£�¤�ÜþÈ§P
� C = A n B§½ÂXeµC = (Cij)d m× q�¬|¤�z¬�

Cij = Ai n Bj, i = 1, · · · ,m, j = 1, · · · , q,

Ù¥ Ai ´ A�1 i1§Bj ´ B�1 j�"
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STP���OOO��� III

+ü«�ª

m¼êµsp, sp1, spn
stpaµ1 mtimes ...

+~

example01.m
example02.m
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lmaaa I

½½½ÂÂÂ
1 �� n× pÝ
 A¡�Ü6Ý
§XJ

A =
[
δ

i1
n δ

i2
n · · · δ

ip
n

]
, (3)

Ù¥ δi
n ´ü 
 In �1 i�"

2 Ü6Ý
�{z/ª£Ó (3)¥� A¤P�

A = δn[i1, i2, · · · , ip]. (4)

555
�âª (4)§�� n× pÜ6Ý
�±d���ê� p��þÚ��ëê n£ã"3 STP
óä�¥§£ãÜ6Ý
� lmé�P�{

lm.n = n,
lm.v = [i1, i2, · · · , ip].

(5)
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lmaaa II
M = lm(A)½ M = lm(v, n)
C = lsp(A,B)
C = lspn(A1,A2, · · · ,An)

M = leye(n): identity matrix
M = lmn(k): negation
M = lmc(k): conjunction
M = lmd(k): disjunction
M = lmi(k): implication
M = lme(k): equivalance/biconditional
M = lmr(k): power-reducing matrix
M = lmu(k): dummy matrix
M = lmrand(m, n) or M = randlm(m, n)
M = lwij(m, n): swap matrix

~µexample03.m
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ÜÜÜ666LLL���ªªª⇒ÝÝÝ


///ªªª
~~~ (example04.m)
n�< A!B Ú C. A ` B `�, B ` C `�, C ` A Ú B Ñ`
�.@o¦�¥�.X3`�?

AµAv`�¶BµBv`�¶CµCv`�"�ã�Ü6L�ª L(A,B,C)�

(A↔ ¬B) ∧ (B↔ ¬C) ∧ (C↔ ¬A ∧ ¬B).

§�Ý
/ª�
M2

c (MeAMnB)(MeBMnC)(MeCMcMnAMnB)

�±O�Ù5�.�

L(A,B,C) =

[
0 0 0 0 0 1 0 0
1 1 1 1 1 0 1 1

]
ABC.

L�ý,��=�

A =

[
0
1

]
, B =

[
1
0

]
, C =

[
0
1

]
.

(Ø:�k Bvk`�.
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ÙÙÙ������äää������'''OOO���

x1 x2

x3

ããã 1: �äã

xi ∈ {0, 1}
1: on/active/expressed
0: off/inactive/unexpressed

IÙ��ä
x1(t + 1) = x2(t) ∧ x3(t)
x2(t + 1) = ¬x1(t)
x3(t + 1) = x2(t) ∨ x3(t)

(6)

(1, 0, 0) (0, 0, 0) (0, 1, 0) (0, 1, 1) (1, 1, 1)

(1, 0, 1)(0, 0, 1)(1, 1, 0)

ããã 2: G�ã

~µexample bn(01–06).m
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lmsetÚ lmget
EyeFunc: [ string ], default is ‘leye(%s)’
KronFunc: [ string ], default is ‘(%s+%s)’
StpFunc: [ string ], default is ‘(%s*%s)’
SwapMatrixFunc: [ string ], default is ‘lwij(%d)’
ToLaTeX: [ 1 or 0 ]
VarSort: [ 1 or 0 ]
Vars: [ cell ]

Khatri-RaoÈµlma¥� ctimes
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Homework

e1 Octave¿SC
SC STPóä�
|^ STPóä�O�cügù�¥�~f±9�Yù
�¥\a,��~f
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Thank You !

Q&A


