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Finite geometry and the Lefschetz property
for Artinian Gorenstein algebras
Toshiaki MAENO (Dept. of Mathematics) .
We construct Artinian Gorenstein algebras associated
with matroids. The constructed algebras are shown to
have the strong Lefschetz property for the matroids
coming from the finite projective spaces. Our result has

combinatorial implications in the finite geometry. Our

construction is generalized to block designs.
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Finite geometry and the Lefschetz property for Artinian Gorenstein algebras

Toshiaki MAENO"

Abstract

We construct Artinian Gorenstein algebras associated with matroids. The constructed algebras are shown to

have the strong Lefschetz property for the matroids coming from the finite projective spaces. Our result has

combinatorial implications in the finite projective geometry. Our construction is generalized to block designs.

1. Introduction

The Lefschetz property is an interesting topic in the
research on Artinian algebras from the combinatorial
viewpoint. Let A = @i’;o A; be an Artinian commu-
tative graded algebra with Ap # 0. The algebra A is
said to have the weak Lefschetz property if there ex-
ists an element [ € A; such that the multiplication
maps | : A; — A, are injective or surjective for j =
0,1,...,D—1. If one can find an element [ € A; such
that the multiplication maps I* : A; — A;;; are injec-
tive or surjective fori =1,... ,Dand j =0,... , D—1,
then the algebra A is said to have the strong Lefschetz
property.

In the complex geometry, the Hard Lefschetz Theo-
rem [10] for a compact Ké&hler manifold (M, w) states
that the multiplication map by the Kéahler class [w]

induces the linear isomorphisms
[w]dimg M—j . Hj (M, (C);H2 dimec M —j (1\47 (C)

for 0 < j < dim¢ M. The Lefschetz properties for Ar-
tinian commutative algebras are considered as a ring-
theoretic abstraction of the Hard Lefschetz Theorem.

Tt has been turned out by the works [15], [16] due to
R. P. Stanley in 1980 that the Lefschetz property pro-
vides a powerful method to investigate combinatorial
objects. Now the Lefschetz properties attract the in-
terests of algebraists and of combinatorists. (See e.g.
[6], [13], [17].) In particular, the Lefschetz property is
useful to show the Sperner property of some ranked
posets. For a finite poset P, the maximal cardinality
d(P) := max{#C | C: antichain of P} is called the
Dilworth number. Let P = UiD:O P; be a finite ranked

poset with level sets P;. Since the level sets P, are
antichains, we have the inequality

d(P) > max (#F:).
If the equality holds in the above inequality, then P
is said to have the Sperner property, which is named
after Sperner’s theorem [14] on the size of an antichain
of the boolean lattice.

In the present article, we discuss the Sperner prop-
erty of the finite projective geometry in relation to
the Lefschetz property of a certain Gorenstein algebra
based on the results by Y. Numata and the author
[11]. As a special case of our construction, we get a
family of Gorenstein algebras with socle degree 3 as-
sociated with finite projective planes. In Section 4, we
will illustrate the idea of the proof of the main result
of [11] in the case of finite projective planes. The finite
projective plane is regarded as a nice example of block
designs. We also show that our construction and re-
sult for the finite projective planes can be generalized

to a certain class of block designs.

2. Lefschetz property for Artinian Gorenstein

algebras

In this section, we summarize characterizations of
the Artinian Gorenstein algebras over a field of char-
acteristic zero and a criterion for an Artinian Goren-
stein algebra to have the strong Lefschetz property
following [12] and [18]. A Noetherian commutative al-
gebra A is Gorenstein if its localization Ap has finite
injective dimension for every P &€ Spec A.

In the rest of this article, K denotes a field of

1) Bt
1) Department of Mathematics
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characteristic zero, and A = @io A; is a commu-
tative graded algebra over K with dimg A < co. The
following propositions give lucid characterizations of

Artinian Gorenstein graded algebras over K.

The algebra A is

Gorenstein if and only if A is a Poincaré duality al-

Proposition 1 (See e.g. [4].)

gebra, i.e., dimg Ap =1 and the natural pairing
AiXAD_iHADgK
is nondegenerate for i =1,... [D/2].

Let P = P, = Klz1,...,z,) and Q = @, =
K[Xy,...,X,] be the polynomial rings over K. By
identifying X; with the differential operator d/dx; on
P, we can regard P as a Q-module. For a polynomial
f € P, define the ideal Ann f of @ by

Amnf:={a € Q| a(X)f(z)=0}.

Proposition 2 ([2], [3], [5]) Assume that the algebra
A is generated by Ay as a K-algebra and dimyg Ay =
n. The algebra A is Gorenstein if and only if there
exists a homogeneous polynomial f € P, such that
A>~Q,/Annf.

An Artinian Gorenstein algebra A has the strong
Lefschetz property if and only if it has an element
I € A; such that the multiplication maps [°~2" : A; —
Ap_; are isomorphisms for ¢ = 1,...,[D/2], which is
called a Lefschetz element. The characterization of
Gorenstein algebras in Proposition 2 is useful to know
whether an element [ € A; is Lefschetz or not. Let
B, = {agd)}ie ; be a family of homogeneous polyno-
mials of degree d in Q. For a polynomial g € P, we
define the d-th Hessian Hess]g? g of g with respect to
By by

Hessg(?g = det(a(d) (X)a;d) (X)g(2))ij € Q.

?

Note that Hessgl))(1 X9 is the usual Hessian

2

8zi(?gmj )ij.

Hess g = det (

Theorem 1 ([12],[18]) Let f € P be a homogeneous
polynomial of degree D and A := @/ Ann f. Take fam-
ilies By of homogeneous polynomials of degree d af-
fording K -linear bases of Aq ford=1,...,[D/2]. An

PR B TR FE s No.53 2013

element | = a1 X1 + -+ + a,X,, € Ay is a Lefschetz

element if and only if f(a1,... ,a,) # 0 and

(Hess]%f?f)(al7 ceosap) #0
ford=1,...,[D/2].

Corollary 1 For D = deg f < 4, the Gorenstein al-
gebra A = Q/ Ann f has the strong Lefschetz property

if the Hessian Hess f is not identically zero.
3. Gorenstein algebras associated to matroids

Definition 1 A pair (E,.#) of a finite set E and
F C 2F is called a matroid if it satisfies the following
axioms.

(i) 0 e 7.

(i) fX eZandY C X, thenY € .Z.

(iii) If X,Y € # and #X > #Y, then there exists an
element z € X \ 'Y such that Y U {z} € .Z.

Here, % is called the system of independent sets.

The matroid theory plays important roles in the the-
ory of combinatorial optimization. (See e.g. [9].) The
structure of a matroid is a generalization of the linear
independency in the linear algebra, so the fundamen-
tal notions in the linear algebra can be reformulated

in the framework of the matroid.

Definition 2 Let M = (E,.#) be a matroid.

(1) A maximal element B € .Z is called a basis of M.
We denote by = (M) C F the set of bases of M.
(2) For a subset S C E, define r(S) := max{#F | F €
Z,F C S}. The map r: 2F — Z>g is called the rank
Sfunction of M.

(3) For a subset S C E, define the closure o(S) of S
by o(S) :={y € E|r(SU{y}) = r(S5)}. A subset S
of E is called a flat of M if S = o(S).

The set L(M) of the flats of the matroid M has
a natural structure of a graded lattice with the join
aV f :=oc(aUp) and themeet a A § := aNf. A
graded lattice L isomorphic to the lattice L(M) for a
matroid M is known as the geometric lattice. If the

rank function r : L(M) — Z>( satisfies the equality

rlanB)+r(eV ) =r(a)+r(f)

for all o, 8 € L(M), L(M) is said to be modular.
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Example 1 Let F; be the finite field of ¢ elements.
The set P"~1(F,) of F,-valued points on the (n —1)-
dimensional projective space forms a matroid un-
der the usual linear independency. We denote it by
M(gq,n). The corresponding lattice L(M(q,n)) is a
typical example of geometric modular lattices. The
matroid M (2,3), which will be discussed in Section 4
as the Fano plane, consists of 7 elements and has 28

bases.

For a given matroid M = (E, %), let P := K[z |e €
E] and @ := K[X.|le € E]. Define the polynomial
®yr € P by

<I)M = Z rp,

where zp := HbeB xp. The Gorenstein algebra A,y is
defined as Ay := Q/ Ann @y,

Theorem 2 ([11]) (1) If L(M) is modular, then the
algebra Ap; has the strong Lefschetz propety.

(2) The dimension dimg (Anr); of the component of
degree i is equal to the number of flats of M of rank i.

Corollary 2 The geometric modular lattice has the

Sperner property.

Remark 1 The Sperner property for the lattice
L(M(q,n)) is deduced from the result on the incidence
matrix of M (g, n) due to Kantor [7]. Baker [1] also has
proved the Sperner property for a class of lattices in-
cluding geometric modular ones. Our argument gives
another proof of the Sperner property of the geomet-
ric modular lattice based on the Lefschetz property of

the algebra Ay,.
4. Finite projective planes

The finite projective plane gives an example of the
geometric modular lattices. Here we sketch the proof
of Theorem 2 only in the case of the finite projective

planes.

Definition 3 Let E be a finite set and . C 2¥. The
pair IT = (E,.%) is called a finite projective plane if
the following conditions are satisfied:

(i) #L > 3 for every L € &,

(ii) for any distinct elements p,q € E, there exists a
unique element L € £ such that p,q € L,

(iil) #(Ly N Ly) = 1 for any distinct Ly, Ly € Z.

An element of .Z is called a line of II.

PR B TR FE s No.53 2013

It is easy to see that the lines of a finite projective
plane IT contain the same number of points. When a
line of II contains n + 1 points, we call IT the projec-
tive plane of order n. A finite projective plane II is
isomorphic to the projective space P?(FF,) for some ¢

if and only if Desargues’ theorem holds on II.

Definition 4 For a projective plane IT = (E,.%), the

incidence matrix Ji = (Jp,1)per, Ley is defined by

I 1, ifpel,
PR 0, otherwise.

The Levi graph I'rp of 11 is a bipartite graph with the
set V(I'm) = Vo U Vi of vertices and the set E(I'r) of

edges defined as follows:
Vo.=E, Vi =%, ETn)={(p,L)eVyxVi|pe L}

For a finite projective plane Il = (E,.Z), we have a
canonical matroid structure on F by taking the set

#(1) = {{p,q,7} € 2F | p,q,r are not collinear}

as the set of bases. We denote by My the obtained
matroid. As a special case of Theorem 2, we have the

following:

Theorem 3 (1) For a finite projective plane I1, the
algebra A = Q/ Ann @y, has the strong Lefschetz
property.

(2) The Hilbert function of Ar is (1, #E,#E,1).

Proof. Let I = (F, %) be a projective plane of order
n. The cardinality #E is equal to n? +n + 1. For two
distinct points p, ¢ € F, denote by L,,, the unique line
passing through p and ¢. We have

82(bl_l _ ngqu Ly, 1fp 3& q,
Oxp0xg 0, ifp=gq.

By specializing all the variables z, to 1, we get
2 .
) n%, ifp#g,
vrl’zl B Oa lfp =q,

so Hess @y |\1x,,:1 # 0. Hence Hess @y is not identically

[ vt
0,0z,

zero. This implies that {X,},ep C Q gives a linear
basis of (Arr);. By Corollary 1, the algebra A has the
strong Lefschetz property. |
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Example 2 The Fano plane is the smallest finite pro-
jective plane of order 2. It is isomorphic to the 2-
dimensional projective space P?(Fy) consisting of 7
points and 7 lines. The corresponding matroid is
M (2,3). The algebra A2 3) has the strong Lefschetz
property. Its Hilbert function is (1,7,7,1).

Figure 1: The Levi graph of P?(Fy) and a perfect

matching on it

Remark 2 For a projective plane II of order n, the
matrix representation A of the multiplication map
(An)1 — (An)2 by I =3 p X, is given by

A= n, ifpel,
.l 0, otherwise.

So we have A = nJy. The strong Lefschetz property
for the algebra Ay is essentially equivalent to the ex-

istence of a perfect matching on the Levi graph I'yy.
5. Block designs and Gorenstein algebras

Let E be a finite set. Denote by E*) be the set of

k-element subsets of E, i.e.,
E® .= (S C E|#S =k}

Definition 5 A pair D = (E,B) of a finite set F
and B C 2F is called a t-(v,k,\) design (or simply
t-design) if it satisfies the following conditions:

(i) #E =0,

(i) B c E®),

(iii) for any disinct ¢ points ay, ... ,a; € E, there exist
exactly A\ elements of B containing aq,... ,a;.

The set B is called the set of blocks of D.

Example 3 Finite projective planes of order n are
precisely 2-(n?+mn+1,n+1,1) designs by considering
the lines as blocks.

As a generalization of the construction of the al-
gebra Ay for a projective plane II, we introduce an
algebra Ap for a block design D in a similar manner.
Assume that D = (E,B) is a t-(v, k, A) design. Define
the subset A ¢ EtHD) by

A:={SeE¥Y|S¢ B, VB ecB.

Let P := Kz, | e € E] and Q := K[X. | e € EJ.
We consider P as a Q-module by identifying X, with
0/0x. as before. Define the polynomial ¥y by

Up = Z Ts, Tg:= H Tp-

SeA peS

The algebra Ap is defined to be the quotient algebra
@/ Ann Up. Note that we have & = Uyy for finite
projective planes II.

For an element 7 € E® | put

U B

BEB, TCB

Z(T) =

Lemma 1 If #Z(T) does not depend on the choice
of T € EW then Hess Uy is not identically zero.

Proof. For an element T' € E® | we have

#{SeA|T CS}
= #{peE|{p}UT ¢ B,VB € B}
= #(ENZT) =v-#Z(T).

For two distinct points 4, j, we have

5
O0x;0x; SeA, {ijrcs

1
v SD DENED DR LA

TeE® {ij}CT pEZ(T)

TS\{i,5}

We may put #Z(T) = m as a constant independent
of T. By specializing z. = 1 for all e € F, we get

)G e ifi#
ze=1 0, if i = j.

0?Wp
é%ci&vj

Hence, we have Hess Up|,_ —1 # 0. I

Theorem 4 Let D be a t-design witht < 5. If #Z(T)
does not depend on the choice of T € E® | Ap has the
strong Lefschetz property.
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Proof. For t < 3, the strong Lefschetz property for
Ap is an immediate consequence of Corollary 1 and
Lemma 1. For t = 4, it is enough to show that the
2nd Hessian Hess® ¥y with respect to the set of the
monomials { X; X}, is not identically zero. We have

ot
8$¢6.’Ejal'kaxl
Epgz({i,j,k,l}) xp, if 4,7, k, 1 are distinct,
0, otherwise.

By specializing all variables x, to 1, we get
(Hess(Q)\I/Dpr:l = ¢ (Hess'” H xp)’z,,:v
pEE
where ¢ is a nonzero constant. From the Hard Lef-
schetz Theorem for the product of the projective lines,
the algebra
Q/Am [[ z, = K[z, |pe E]/(x}|p€E)
pEE

has a Lefschetz element > x,. Hence we see that
(Hess(z)\I/D)|xp:1 is not zero. The same argument
works also for ¢ = 5. ||

An intersection number of a design D is the car-
dinality of the intersection of two distinct blocks of
D. A 2-design D = (E,B) is said to be symmetric, if
#FE = #B. The symmetric design is also character-
ized as a 2-design with a unique intersection number.

For a t-(v,k,\) design D = (F,B), we can easily
check that #Z(T') does not depend on the choice of
T € E® in the following cases:
(i) Every intersection number is less than or equal to
2
(ii) Steiner systems, i.e., A = 1,
(iii) Symmetric designs with A = 2.

So we may apply Theorem 4 in the above cases.

Remark 3 For a symmetric t-(v,k,\) design D
satisfying the assumption of Lemma 1, we have
dim(Ap), = #E = #B = dim(Ap); as a consequence
of the non-vanishing of the Hessian of Wp. The matrix
representation A = (A p)per,Ben of the multiplica-
tion map [I*~! : (Ap)1 — (Ap); by [ = > X, is
given as follows:

(v=1)!
A _ (v—=t)1”
B { 0, otherwise.

peEE

if pe B,

Hence, A is a constant multiple of the incidence matrix
of .

PR B TR FE s No.53 2013

Example 4 The Hadamard design of order n is a
symmetric design of type 2-(4n—1,2n—1,n—1). It is
conjectured that the Hadamard design of order n ex-
ists for every n > 2. This conjecture is now confirmed
up to n = 107. A Hadamard design of order 107 has
been found by Kharaghani and Tayfeh-Rezaie [8]. For
the Hadamard design D of order 3, the algebra Ap has
the strong Lefschetz property. In this case, we have
Hilb(Ap) = (1,11,11,1). The Levi graph of D has a

perfect matching.

Example 5 (Witt systems) A ¢-(v,k,1) design is
called a Steiner system S(t,k,v). The Steiner sys-
tems S(4,5,11), S(5,6,12), S(3,6,22), S(4,7,23),
S(5,8,24) are known as the Witt systems Wiy, Wia,
Wao, Was, Way respectively.
Theorem 4 to the Witt systems. The Witt sys-
tem Wi; is the unique 4-(11,5,1) design with 66
blocks. The corresponding algebra Ay, has the

We may apply our

strong Lefschetz property and its Hilbert function is
(1,11,55,55,11,1).
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Discriminative Pattern Mining and Related Algorithms

Yoshitaka KAMEYA"

Abstract

Frequent pattern mining is one of key techniques in data mining, but there is a practical inconvenience that it often yields a

flood of common or uninformative patterns. Discriminative pattern mining, on the other hand, tends to find more intuitive

and useful patterns, by fully exploiting the class labels attached to transactions. This report discusses a variety of

techniques that have been proposed so far for discriminative pattern mining and their underlying concepts. Furthermore,

this report describes RP-growth, a discriminative pattern mining algorithm which is recently proposed by the author and

his colleague.
1. [FU&IC

B Y — VI RTFRIIHGRAE, - T8~ A =
BT 2RENLETFETH Y, FRICEAINLRT VR
DFAAG R % BT 53277 v MWD
HoNTR 5, BRI Y — VSR 7L T X2
135 bW RDNET H54LTED, Apriori ¥ FP-growth 2353
HTHD, Lo L—hT, I8y —vicii
HHZ b DRIRLE b DB G EN D 2 L% L,
P50 E WS MEDH > 72,

ZHUTHL, T—=IR—APDE I F I av
W Z SRR HEA L 7258, SRy fobg) %
FOIN—=TFFLTEE, INsDIL—THDER
ZHODNCT 2880 = B FEIFEH INTED,
ARETIEZ D & I %89 — v %53 (discriminative)
NRY—=VEMER, b7 Yo avDI V=713 T A
LU, ICHREICSC GRES NS, HlZE, H5
FF YV R=VIIB LN Lotz Ev) 2 D
DY ITAMEZ 5NTWB EE, By —rhoiki
1 T v v R=VIKG LA E L ATHEE O
MEIE) Dy R TED, B SY =TT T
ZBING ) L) RBBRE LIHEZ WAl
N, BHEIEE 2T LTy — 3 EIE XD
FERNEY AT THHETZ S, 1221, Bl k)Hic
BEEINZ2 7 ) R LD IE—TRNE E 2 5. fiE
KBy — A FHREIRLAREINTED,

subgroup discovery™,  emerging pattern mining”, contrast set

mining”, supervised descriptive rule discovery'®, cluster
grouping®® HDLTHIGN T3, BBT 505 ik
Al 8 — BRI NTHIRE TN 3 1) 2 B E DOWE
&% DI Z RO,

AEETIEERAN 88— FE TR DFEEFRIT DN T
L, FHH ORI L 72 RP-growth”” EMEEIS 7
NI ZLZHYT B, HARINZIZLL N OR§RZ LS.
FPHEi & LC 2 B CRlE R EA L A%, 3 HiCEkn ]
8 — VS TFEDIE & 70 D8 Y — U FERTRDOU
MZBRD, 2 L TAEICHA Y = FRICE W THE
WY NSEGE, IO, B2 T 5. 5 HiTiE
RP-growth ZaliA L, fHHARIHHRIRZRT. 6 fiTA
Wz kLo, SHROPEZIRND,

2. *E

Z U OICEER R ODEAT S, Fx DFILIIEY A
AN DT—=FRX=ZAD =1{t;, b, ...,ty} DHBHHDE
T2, 22T b I Iy a vy EMHINSETA T A
Wz 13k DEGTH S, D ICHBIT 22 ToT7A
TLADELE X EFH ZLTE NI I av ik
75 AEE ¢ DRD—D ¢, ITETDEEZD(1<i<N).
X DEDEEE Y — v LI, AlRgR 88 — v DS
e L#EL (e=20TH3). HlZilExc,THDLEE,
Ty oy Iy ay ¢ 33F—rx Zililz9) £,
RRETIETA T LRENC2IEFE < (Q4RmIzidsd) %
AL, FIvYITay, Ry —hD7A T AL

1) R AR 1) Department of Information Engineering
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RNy = FEREZFOBE T VT ) X L

2 < Ko P ciiRens &35, £/, b7V
Yrrav /Ry —vEich < 1T R 25
25, D=0, Ry —r x ZYRIIGETRY b
(01 Xa, o Xy BRETL0, Xy o X )y BB A A LLAX,) D
WENPICERAEZ 6D (Fx T4 T4, x<x <
<x). F, TATLAEAGRERLETEHA A1 D
Ny —vERRINDG, I, ATl fERIxaT
F—=FR=Z (A AN ) 1B 2HBEED S A
N5, Hlzix, y—=rx il I7 9 Ac D7 Y
7y avOE Ne,x)=#ilc=c,xc t, 1<i<S N} (#S
G S DEER) BV EE, FFHER pC, x) &
NMe,x)/N o5 IND, i, O OBE LS -
2, ple,—w) =N, —x)/ N=#{i|c;=c,x L1, 1 <i< N}
/N, p(—¢,x)=N(—c,x) /| N=#{i|c;#c,xC t, 1 <iS N} /N
TELRT, IO DRINFESR 2 i > TIPSR
SHHERDS p(x) = ple, x) + p(=c, X), p(e) = ple, X) + ple, ),
ple|x)=plc,x)/ plx) FEFHHEI NS, ARETIZ0<p(c)
<1 BLUD0<px)<1 DR ZRIDAEEZ S,

3. SEH/INY—UHKE

31 EARNERFA

A Ry — R AT ZFIHT BRI, T 3HiTE
FHEL 72 BN Y — VR TFEO SR 2 YU B R 2,
B Y — U F AL 3T Y — VA @ O 5
YR—b pr) > oz — v x 2 THOTHT
ZEThD WY —UFRTIEY 7 R c DIEHIEE
Dir\v), I To 32 —YPE525BETHY, &
AR — b (minimum support) &WEXID, e DERIFHE
KL, FEARCERA IFEE Y — O RE A LD
PR EZ 505, Hix PRI A RO 7 L) A LD
REINTETVD, 7= A =V 7O &
L CE4 % Aprior 13H EOIREERZ1TH 713
ALTH2 2, ), BHEORIBEIFRTEDS T
1%, HEROEEZET 57012 Figl DX I HHEREA%
EZ2 % (Gl ciid) @, ZomRATIIH
HiRD R OEEZOBIARE (prefix) TH 5 Z L0205,
AHRETIE Figl D% L AR % BERERAK L5,

ZIT, xcx THUL px)2px’), ThDDE px) 1%
x DIEKRITH L TIRD T 5720 Tpv) 13 HFNE: % 5
D) LI, Y — U FFETIE 2 O SCEERN: 2 FH
L THRRZEROBA ) 2479 . B Figl 12T p({A,
By <o & hrot &5, 5 L BOHIED S 2 DR
x’={AB,C}, {A B, D}, .. IZL px)<p({A,B)) <o
LIEGIZID, (A B} DITZEAID TE 5., Z DN
DIFIERIC ST DRI TH 2 2 EDHIS I TR S,
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%)
PR N
A {B} cr o}
P D N

{A, B} {A, C} {A D} {B,C} {B,D} {C D}

{A.B,C} {A.B,D} {ACD} (B G D}

{A. B C, D}

Fig.] HEHEEA (274 72475 A B,C,D D)

32 Ik NY—VREBERNYIR—K EFEE

HIffioR/IN R — b o 123D B D ISR 7225,
HAEN s 88 —v 08U o 1k LIBIEICAH) T 5 2
EDHISN TS, ZDT28, L= —H &
ZHEL, ZHUthHbt o ZHEEPET 2 07 k%%
—VHRB X fTbn, SNRICIIR/ N R — b BRNE
(minimum support raising) > & V> 9 FHEDSH 513,

B/ — b ERNETIE) A P2 HEL, RSB
FRRPIC RO 7o Y =V 2R — b px) DKZE
WIHICKERN S 5. 2D & EBhfi) A b DY A XS k DLk
o7 L &, k JmHDONY =V 2 2E2 5. §5L%
DRITHFRIND Y =2 x 1Z px) 2pz) THIFUL
oV o Tpx) <pz) THIUX x ZRETHE
RZFMDTE S, ZOEEIZNS iR — b o (i
ZIE o=1/N) »6HFL, 7 2RO 7T
=% oc=min{p@), 6 & LEARIETLS oD
WTRAID T50D LEHITH D, F7ApMliY A R Tl (&
+1) FHU T O 3Y — 3@ IEE S NS,

33 =DM

B Y — U R RFETIRIEEITE W L RVIZE S
FCHRET V) R Lot ERNTEL?,
CTIRIA S HIS NI RSB 8 — 8 J L 7 v
TYRLTH2 FP-growth TR E NS Trie Wit & F
Fy T — & N — 2 2 fHHUCHIH T 5. Trie MG
BoRINT—4 (2 2 TIEHBRE O -5 v
Yrrav) BRI EHT 57— iETHY, R
N7 — & A3 el oy %2 AlRe R R D B9 5. FP-
growth CHIV»% Trie fiilk FP-tree &MEIEN S, Fig2
W EI vy arofll ZRUKIET 5 FP-tree TH
%. FP-tree TIEFOERT A 7 LDOHBIEDS) A b TE
XD, FPree DHEMIMIAEIND x[n] £\29) T
SXOUZBITS x ZT7A4TL4THH, n IHRHRND»S
ZDRiIRICR D NRAPAELN DN =V DI T —F R—
ANCHBIT 2R TH 5. T—F R=AThD 7 7
¥ a VIGEEL - S D% S BN S DS, 9 Trie Mid

)



RNy = FEREZF OB ET VT ) X L

2k, Rt ry a yERmI NG,

FIZ FP-growth (& Fig.l O X 9 BRERAZFHRFINC
WA T E FPtree EPEIZILD FP-tree % HEEE
LTWwL, Figd 3w R—F2 2 LwIFfFDTT
ELNRY =V p oY = (B} ZIEBBRICSMMT &
FP-tree ZWEEET T2\ wTw3 P, At
FP-tree DREFHARATT A 74 A & B 13 1 [BIL2HEL
LTELT, i FR—rofilfyic kb, Hiksns,
Heole 7 AT L C HRBEMAE FPree 13IEHIC
NS %D, TOX)ITHRINC Y — v ZIERT 572
NITHER S NS FPAree 13/NS K7D, XEVIHERL
R oD, ZOAMAITHRAT— 5 R—2
%%k@ih,%ﬁﬁhmkﬁﬁwﬂé%t?:kﬁ&
VIR K DEDD SNTN S

71’-—rzx;{:ém

Lo

L B B[]

[ R B
{A.B.C.D} c
{A.B.D.F} E

{B.C.E} F
{A.C}
{B.C.D}
{A.C.E.F}

Fig2 FIv¥27>avofl (k) & FPtree ()
JEHT A7 L EETE

E TR . ZHIER: P-tree :
{B,C}[1] {C}[1] Root
{A.C}[1] {CH[1] |

C[2]

Fig3 &A1& FP-tree HEERDHI
4. FRINY—2EE

41 BHEE

D 4 FiTIEERAN Y — L FEREAR ORI DN T
B2, 3 HICHIRARZHAN 5 — U FEEL L DR E T
1388 — 52 BEHIIEDE T H 5, By — v
FHRTIEVR—1F p) DREVAY—V x 25D 5
ZERBPEE LT, kA8 — U R RCIREED
D5V IA ¢ 1L CBHEEE R(x) DRZVY—V
BHEODIERZHBEET S, EE R 1213 x 2~
TErIvH I aviBEEI TR c WKETH NI VY
73 a VRO HOEEVEERT LODFHI NS,
BEGDORRAN % — > Fk (subgroup discovery, emerging
pattern mining %5) T4 MMEHOBHEREZ W5, Lae
L Kralj Novak & DRfFFEEE 719 12k ), —BoBhEEIX
U728 — 1252 % (F L 6 k 85 —v %5
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A%) T Te5, ARG TIE D &) ZEE
JEIZFHTH 5 L5 9. DA ENLEREETH 5.

o TS (confidence) p(c | x) 1&7 7 AMHEIHIHIFER, ®
THOSND, —F plx | ©) 27T A ¢ IS8T 3
IEDVFR—F LD, px|—c) ZEADYR—F LI
S5, Growth rate GR(x) = p(x | ¢) / p(x | —¢) &
emerging pattern F&5LY THWV S, x 28 ¢ 12X
B, ¢ DUOMTIEH X DBl » T & 2 5fEIc R
B9 5. A Epointwise mutual information)
PMI,(x) = log p(c, x) — log {p(c) p(x)} 17 % A boHT
THOSNZHEETH D, WEL LD ple,x)/ {p(c)
P} ZLift EPER, 2 ORI TH B,

o F5EE (precision) &FBIK (recall) (3MHEMER
FROFHICHC S NAIERTH D, @il Ry —>
FROARTIE, ple|x) & px|c) Z7TA ¢ I
K925 x OREEEL B E Bd, £/, Z0OiH
FPF Fx) =2 ple | %) px| o)/ {ple| %) +px| o)} %
F {li (Fscore) EWESR, 77 R ¢ &%=V x D
He D KRBT 2 FROIFEE L L T Jaccard £R2X
T =plc,x)/ {p(c) + p(x) —plc,x)} B3 205 FlEE
Jaccard fREUTHITH 5,

e Leverage L.(x) = p(c, X) — p(c) p(x) |IFHEHHIR] DI
RS DIEEEE L THW S, subgroup discovery B
ZETHIV» 5 weighted relative accuracy ¥ & ZHliTdH
%, £, 18l SDX) =p(x|c)—p(x|—c) 1% support
difference & MHFID 2 &A% <, contrast set mining"
HETHYLNS, s OBEIEIZEETH 2,

o itilE 2 HEREEHOBIEOM S 2 X THIETH
5, e, & {x,—w) RHEREH C £ X OFEB
HE L7 E, C L X DD p° fili% B
Zod0)=Fc o epwe o T, X)) ERET, 72720
7(c,X) = {p(c’, X))~ p(€) pe)} / {p(c)) px')} TH %

(EEOEFRE N THlokETHEI L

e Generalized Bayes factor (GBF) p(c | x) / p(c | —x) 1FX
AT vy b7 =7 OEHNITTE 2 T
SNTAREETH .,

Z ZCHERDIZ IS OB 3.1 Hi Tl 7o K
FEZ R, By — VI T LT AL THG S
NDRN BRI D 32 D F FAHTERVRTH 5.
Z 2 CH L DAy — Y FERTHETIE 43 bR
% GIRRAE 2 il THRERZRIDBAI ) 217> T %

42 ROC 9

75 A c T AT - x Do L E,
ZNoDNRY = 2O THERZG 5721 Tldel, &
DRERRIIC Tx 2723 b 7o a g7 7 A ¢ (i

).

p



RNy = FEREZF OB ET VT ) X L

BT 5, IR x=c 2EZ, ZORANZX 2 HE)
TELEZ NG, DL EFHA Y — U FERIGHHIE
BoO—HE Wad s, EAETITTRIONS C45 %
Ripper 7% £ DFIAIAEE 7L 3 X LITEBER %179
D3, G R 8 — o FE R T AR MR TR T DS 2 5,
FAH 22 B2 8 VTl ROC (receiver operating
characteristic) 7717 7" DR LTE D, @il 8y — %
Wb 2D ROC OB SRR T N T A L9 Z
DEMEMNFEZ R TE 5. ROC 7IHTTIE TPR (true
positiverate) & FPR (false positive rate) % 2 il & 9" A1
2] (ROC 22fH]) 252 5. RS ORHETIE TPR A%
IEDH R —F px|c), FPR 2DV H—b px|—c) I
WIET %, 4.1 HiTEBREEIX NS TPR & FPR
DB E LT 2 EWTE, @Ay —> (D8R
¥ ROC ZEH LD 1 JUTHIET 5. Figd 1k 4.2 fica
\F 7= BREHEE DR % Siiikic & > T ROC 22 iz 8
L72bDTH5, /£ LM (FPR, TPR)= (0, 1) STV IUE
IIEERGERI Y —> (38R THhHEFR5.

1

Recall Precision Support diff.

7

0 L 0 — 0
0 02 04 0B 08 1 0 02 04 06 08 1 0 02 04 06 08 1
FPR FPR FPR

F-score GBF

08 Ik} -4 08

08 0B

x «

= =
04 0.4
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AF

02 0z 4 02

1

038

X2
=k

ik}
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\

02 0z

0 T 1
0 02 04 DB 0B 1 0 02 04 D6 0B 1 0 02 04 D6 OB 1
FPR FPR FPR

Fig4 BR% Z%BIEED ROC it

43  IREREE

ARD K ) A NIZEEG Y — D B IRe, 88—
Y RIER L 036 B DE\ R Y — » OPRR 21T
Z 2T ROC %[ RIcBWTHED Y — x D3H
(FPR, TPR) = (uy, ) 12H27 LT %, 2D x % x IZH5
KLU EE, ROCZEHE LT x 135 (0,0), (0, ), (uy, 1),
(w1, 0) CHENLHIVHAET 5. ROC ZEHICEB VT
FEERBOR (0, 1) \SEWTBRW Y —2ThH D, Figd
D & 9 IIROEBEHEE R, TlE (FPR, TPR) = (0, uy) IZF
DIRDSEANTd 5 D200 F Wz 5 & Figl DX
) BERERARIZE VT x DU O AR CEIE L1 5 B
BEDFR R(x) % R 0-0 EHATES, ZLT
B R 7 — S HL E [RRIC BA7 b 87— V38R (32
ffi) #HEz27LE, SFHPRE (branch and bound) DI
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B RVERICHE, k FEICBHEESRZ VWY — ¢
WL T R <R(z) THIUXx LUFZEAD T3 4E
KIETIEZ D X)) RatRiEEss ROC 22Tl
(convexity) %7 SRBEEE (1213 1SR LG nr
B L INTELDY P, %k RP-growth DFEEHTCT
I3 FiEX> GBF IZHEHARETH % bR T 5,

44  I5F

Al S 7 — L FEFLIEE  DIGHICE- S N Tw 5,
FRZZ\ DM & 750 8 8 — 128D R D
B ORSETH 2 7Y, 7, FEHSITX DA
RY =Nk BT 5 ALY v RO BHEAN T TR
HEINTHR2 Y, 7528 v 7L 7561 % FE)
ez 2% EEN) ELTEEoaRENET—F =
A=V TIRAITHLD, Holtlzr 7 A8 DERDHEL
Nz (ED X BEMDME S NI 670) Ev
IS ST, K7 IR R TR, JEEE ZDfED
W7o 7 AT L E R UG RS — v 2 JDV, 2Dk
MRy =267 57 A8 DIFRZELT). b 19 EEAD
SMIEMEZD> & WEINERE FHENIC O 20
BT 5, Z0fth, FEOHMS 47 Dong & Bailey Difii
SR DI ST B,
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Study on Dynamic Characteristics of Alluvial Media by using Theory of Aggregate Body

Katsunobu YADORI"”, Tuyoshi TACHIKAWA?

Abstract

This paper describes a theoretical study concerning soil-structure dynamic interaction problems on an alluvial medium.

The dynamic interaction of a poroelastic half space is investigated using an analytical model based on Biot’s theory of

wave propagation.
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HIIEHET 2.

_ | Pe’ (lz|=B,|y|=C)

P(i
W=1"0  (zI>B.lgl>0C

(1)

1) R
1) Departmentof Architecture
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ZZT, P=4BCp,, B & C [TFEBONAE, p, 13k
PREHAT R4 72 0 OANELOIRIECT—E, o I3MELOMHE
i, j=V/-1Th%.

sy X

|
L, #,, |

1 ffFET L

BEERET MBI DHIEDISTIE, OTHREDRE
RixQ), QX THEzxBh,
[EFUEMEARIZBILCY (1, m=x, v, 2)

om=2 Nein+ dim(Le+ Qe) @)
[MRskicRIL ]
S=Qe+Re 3)

72, HotkET ST EBHEA Y 3kT
Hzb5n5.

grad(Pe+Qe)—N curl curl u=phti
+ U+ bla— 1) @
grad (Qe+ Re)=puii+ oo — b(a—U) |

ZZ7T, Oim €im €, u (VFAILEEEOESIT
VI, OTHIRT V)L, dilatation, ZEHiX7 RV TH
D, S ¢, U XKD, dilatation, ZE(7X7 kLT
»5. F72, 0 ,, 1T Kronecker ®§ THD. L, NI
AERDT ADES, P=L+2N, O IZHFLHMEA - RRA
IOERAREL, R IXFARHIBUKDJEAFRIMEZ B3 26784
Thd. oy (THBKOFERELZRE LT A LR OE
W, 0 (ZAFLEPER - BRI OE Bl o0 »
1A LR DA I8 L T-RIBUKOE & THD. b
IR TH D, BRI LR s - 13, FEEic X
DGy B KT

RIZ B PR D.GC DERIIZHOWTRRS. 7EkD
D.GC OELIbIE, 3 Fourier £HlZ X 28 ATE%
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B L72 b DO TH 72Dy, Al TIE3RILART > %
IVESBZERER L TITS . ZHIIEER S Fourier 28
i o WEHE TR, FOFRIUTEETDHRT v
¥ VB DI A BHR UL LI OO FFE I AT
ZHRBLOBWHIETHD. T7bb, X1 ITRTE
W7 L OBEREIEAD)., (12)RUTHETHRT o x
A, Wi (=12) 1FERTEZ bR,

&= —p,e’ ' B:C/N f ) f " Ao
-cos Bx cos YydBdy (i=1,2)
T,=—p,e''B'C*/N j:i[ﬂ Ase=®7
-cos Ax cos YydAdy
T=—0.eBC/N [ [ e
-sin Ax sin PydAdy ®)
ZIT, AALIREERTHS.

(5) ANEBGRE @) Xz 3720l EHEy
A OFHEIND (6) A iUl

(V+8)8,=0

! ©
(Vi+69¥.=0 (i=1,2)

ZIT, vi=aax*+aY oyt ot/ ozt HD.
6) z2n () XFDRF A—H, aEp ¥
Oz (7)) KOBRPMETHS.

&=+ y*—e6t (i=1,2,3) 0

ZZT,
=AM (i=1,2,3)
F=uw/V,
Ai=lc:—j0—yle,—jOF 1 cilci—j8/2 c;
Ai=lc:—j8+lc:—jOF =4 cilci—jBI/2 &
Ai=(c;—JB)/ Ll yus— 7 B)
Ve=(P+2 Q+R)/(on+2 patp2)
a=fudn—
€= tubut Yudu—2 %z
Cs=Fu¥u— Fiz
{n=F/(P+2Q+R)
Hi=Q/(P+2Q+R)
a=R/(P+2Q+R)
Li=N/(P+2Q+R)
n=pullon+2 ot o)
H2= o/ (o1 +2 prat on)
Yer= 00/ (011 2 iyt ona)
=0/ w (g +2 gt pas)
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pu=1—8)7s ®)

FIEL, v, (XERER OB, ARk O
B, BITATLBMERORIE, « AR, g 1HEN
G %.

[ 1 OFHFE 7 L U M G OB R4 B
FEORIFE L [FRE, J57CHE— Lim\ vbid 5 R i
PR LTI, 7, RIBUKICBIT 2BERAIHE, R
BUKOFEHA E 7SS G, BAMBER L Fd5)
LA R LB (LT, 3EBANESER L7 5)
LU, zhZEn 0), (10 {ThHx5.

(B kMY

0 (|x|>B, |y|>C)
—p.e™' (lx|<B, |yl<C)

0'z|z=n=

©)
f:rz|z—o: Tyz' -0 Slz—n:0

PEEAKMEEAY

0 (lz|>B, |ly|>C)
—pse’* (lx|<B,|y|<C)
rrz| 20— Tyz| - aS,/ 82] 2—0=0

ozl z=n+ S }z=n= [

(10)

BERSAE 9) ,  (10) & Fourier F4#Fr9HU,

B KPR 5 ool a=9B,7) (D)
[PEZARMESEAR] el s+ S 2e=9(B. 7)
ZIT, (12)
- ot smﬁB sm 2.2
g(ﬂ- )A )2 pv f f

-cos fx cos FydBdy 13)

SHITRT v VB DI, Ui WSS AL L b
FEORRZRAWC, RETHICEIT 2 4 0#E 1 Ik
BAELN, A~ADRKRDLIICEES.

[F /K PEEE R
=[4/*B'C* X2 (B*+ ¥%)— 8
-8B, N/ FAB, 7)
A.=[4/ B C* X2 (2 + 71— oY
<S8, PN/ FHB, 7)
As=[4/n*B'C*-2 (2, X, + 3. X,)
- S(8, 7))/ BF:8, 7)
A,=0 (14)
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(ST KB

A=[4/ B C* 4. X2 (B*+ 7)) — 8%
& S{ﬁ- 'J"”/Ff(ﬂ, )

A, =[4/ 2 B*C* &, Xof2 (B*+ 7*)— 6
-S@B, M/ F(B, ?)

A=[4/7*B'C**2 6,4,S(8, )/
-BF/8, %)

A=0 (15)

ko TC, BEAFEEBEOREREPMIECIME L BT
IR D.GC OfFFTHIZEEIT, HiZmE CTORIBKIZEET 5

FNENOEERFMH LT, 16, A7) Xoko
(ZEND.
[i%k‘f%i“ﬁ]
=1
—.BN=—
Py eJ b 4 ao%
fm gx,.gtf;;;)xg. ™) oe macda
(16)
[FEE MRS
Uz -1
wr BN="""7+
bye’ :r"ao'g
f’“f 5*52_”‘ " M g6 g)deds
17
ZZ T, (17
Fl§)=02 &—nif—4 £y —n;s (XuvVE—ni
+Xz‘\" fz—ﬂg)

Fl&)=2 &—nd) 2 (X, VE—ni+ X, v/ —nl)
—(ni X Vi VE—ni +niX. Y.V E—nl)l
R R G R G

ol L0 :
sin (ang cos 0) sin ("E aof sin 9)

= . *sin ¢
S(¢, 6) ¢ g /cos 6+sin

Xi=—niWa/(ntWi—niW,)
Xo=niW/(niW,— niw,)

ni=AJ/R.[4:] (i=1,2,3)

a=wB/V; (13)

TEJ% B, X (=12 AT
2 X=1 (19)
[FREICACTEIMEDE A0 D.GC OfffriIZBlE, Lo
TOEITKED. TREREIXS, 91T
[‘3%7J< PEBESY

72
e i Cj I
sin” 0 ”KIWCOSIB
. \/52 -n - Fo (&) 18(8,8)déd6

(20)
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iR N ﬁ]

u, _ J-mj £ sin” 3
Jar - -
R’.‘E ﬂ'la C o Jo 2

JE —n? (nl'X,Ynfﬁ’ -t +n, XY, 6 —n?ycost B
Fi(&)
- S(E,0) }dédo @1
& HICERENMROBEA O D.GC OFFTHIFEIIE, L
TOXITKRES. fTEREX-10, 11187
LEAMESER

(jg ] B"N B -1 2 s
My 3 g2, C \ Ir

‘:1Xw‘: ”1 + X, Nrﬁ

MI(E,B)S(E,8)dEdP
{ e 2 . 015(E, 61
22

[FEZA MRS @2

@ _B N -
M'Ne‘m K: ‘u .[[1

{ GP\/if: _”sl\u' & wn? }

M(&,8)S(E, 8)dEdo
F &) &.0)8(S, 0)d
(23)
ZZ T,
_ sin{a, & cos 8}

M0
(c.0) a,Ecost

—cosl(a,§ cos6)
(24)

3. RAMEHDLETMHRD.GC D& ETNEE

BERIERZ A L, MR AR iy i g Hv
DB R R FE T HBUK OB %, SRtz OB /)
SERFE A D FEDO—>TH D L FIE D.GC OFRHED
HELT D, FI-MUKEE R VIEERFHET L &
OBHR LI DMNNTT 2 BRODS, SePEARR JOPHE
T OB A FAV N CREE S 4172 Voigt BUREREE(R &
bR

31 EERETIVICET EEHORTE

BERET VAT 23 ER T 72bb, AL
(ROREEGEREE, PR, R7 Y o hhds LUK EREEE X
FHA OB ZERE L CRESAIZZ2 B0, K
S BNTIENENDE AN G- Z THIT T 5.
FIHTERIZONWTL, BIFDOLICED .

[REABEARADRL P AN DT

E}E : Y =2.65gr/em’

BTV Uk =025

(RREERER © C=2.8X10"cm’/dyne

FERZERAE « 1V =2.87km/sec

(A LRGN
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MERREILC : B=03, B~03, 5,=08

BTV UM v,={00,0.25,045)

IR RE ORISR - 1, ={50.0, 1000.0}m/sec

[REIRRAKIZDUN T

I j/WZI.Ogr/cm3

RFEERGR © C,=4.5% 10" cm’/dyne

S IGEEE ¢ V,=1.48km/sec

[ DOFEEEUZ DU T]

FAGREL © £={100.0, 1.0, 0.01 }cm/sec

gi@ﬁ%ff@ﬁ : 7700

HEMRRD OREIHRE & IR OBIRIE, B, 2 HEiReE
ORI, B, &b ORRIERE & MR OBIfRZ 4
R U 2335 & 72 DRI 6 B R Y &4
L, 25)

Ve =(1—B0)-(1—B) Vo' /(1—B)-(1—B0)

ZIT, B=B/B, Be=Bb V'L, FEIREEDIR
WORRGHEE THD. b, BRI
B™025 , P05 Dffiz & 5.

MK OE EMIE LB E 1V, 1XEhZEh
{46.39,927. S}m/sec WG L, 236 OB A RORE
WO VAFFE L.V, & LTI & ALt
oLl rimaxm% (AR = AN IS e S
728, FESOMETHE 2 55 WG % AV -,

BRI DR ENC DN T IEH AN DIk~ 5 &
Bl ZIE, B 12 \RT4d R ComtiEi s 85
EEKRBREZEICTE, BTl 1.0X10%~1.0X
10"cm/sec DIEZRL, AFRSCTHWZ ST A—Z DT
FRMEIIER AR 5 L S 25, T EEERRK
ZFL LIZDIE p 1 @ D.GC I MIE RN/
WD THS.

7283, Voigt BUREHIEROEEE I, LLFO X 2 I
D5, fEIREEE UL,

v=(Vi—2V3/2-(Vi— V)
X+2 )/ A2 W=2a,/f (4 n*—ad)
#/u=2as/f-(4 n*—ai) (26)

T, v, AE ou, XL IZFENEIUREEEAR
BT ART VUt T ADERE L OEESE R
77, Vi & V3ITES RO 1R X ORRE OHE,

a) & as I FENTENDOEBN OB TH 5.

32 LR D.GC DHIEREHIE TDER
BEET INIT D HFLFEEARDR TV
1={0.0,025,045}, 1BKEREL k={100.0,1.0,0.01 }cnv/sec,
HAMANE 7,={50.0,1000.0}m/sec & /3T A—X L45
D.GC DFEHE LU & K 2~7 1R KPR
BB, IEMIIEEAKMESER 2 2 Ehund. —7,
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O TEAIRERR T D HILEEAR LR URT Y %
BT D523 5555, ARNIERZ, ORI
FEfRE S U7 Voigt BURESEMEIRIZ 0 2 5550, ARNIERS
DB ENEIURT .

(Hk=100.0cm/sec DFE

EIRRIK OB N 355 < SERPEIR DB — B s
DEACH Y, FroiFE CORMBKOEE ZHEd 5
B KSR OB, MUK OB E A3E H72357K
MEEROEENE L. RT Y U KRE L 12D LEER
SO TBEE TR OV T FERHM RO — BT 5.
Fiz, 1RO & REOEBIRMEEZ O TED
Voigt BUREHBIERODREEL & DFENRRE N LMD, 29
L7e/RT A —ZFEISCCIIRERIED S 2 FEfEk D573
BRI Z N,

(2)k=0.01cm/sec DFE
BAPEDIRNG A, A FLHEMER & BRI R
D358 < FAVEAO HEICE T D IIEE N A R,
BAEROZENT Voigt AURETHMARDZ 11 & —Erd DA
ZaRl, SERMMHA L IIRE NFIFeh 5. EdREHL
W CORHEM 725 & LT compliance DISBOAEA 2K
W36 EThD. TIUTH IR & BB THML
T H20THY, BAMEIMEL 22512660
BRAK O EA R 70D 2 L 2B L T, AL
PER & BIBKOOT BN T 5 2 FlE 1L, i
STz Voigt BUREREMEAR & ORSEL) HFEAKPEOIR S
FAELIZ WZ LD,

(3)k=1.0cm/sec DA

k=100.0, k=0.01cr/sec DHIEDEAIZRL, TR
TR L Voigt BLKEIHME(RCIIESEE© & 72\ B KRS D
FFHNGIET D 2 EZ2RE LT 5.

(4) statical ground compliance {22V T

BEEET KT S a0 $7eb b4, M
BUK DA ST 72N DL L [R AR T Y b
EHT D5 R A 50, RS
7= Voigt BUREHIEROYE, RO EREEHE) B H
ESNHBIRIRT V) I K W HE S A T-oEa ikt
FIOMEE—F LR, ZD7, /KON
%

vi=045 DAY, MEILEIVEE 725,
S)FEHFE ST FET L OIRFUT DN T

TEEREYEY OB ST A I T HAR D B A B 5
DNTT D BRUND, Wik & RS OBEE T /U K DR
HrZ I IR OB /) 7Rl 2 D.GC 28T 545
&, ERIEEE— RO E 22 572 VR TIEES AP S
Ve TY, SEMNEOR a2 VOl Sz
Voigt BUREBPEARE A= 5 AGRET 58T A —4 hVh
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PRNT L2 ETEAIRE D b S EAARIZ S,

LU D, HEREEMO X 5 /e B mEOZ W E)E
RuERDHEE, EIREHEIOREL BN TERWVIGE
LD END, DGC OEEEMISIC ST 55 0%
NTOEIHEN DT> TRT Y U —iE &+ 5 IBER )
PET L - IS5 Z LN TET, HFKMLO
e\ VR IR O EE S AL D ARI AR — i 2 kG (A7
EDIRAK A & E WIS ) =TT VTR T 5 2 &
DIRANRGD ENZD.

OVENIART ) kb & BRI D BRI DU T

Fehti AR RN TH KL i e i 4 5
Yrty, BRI C ORI AR U AR E R
Y, WhpZ8RT Ve a U 0.5 [2imn
WEESNDT2D, KTV U HE 0.5 ISV MEZ R
ORI THD.

AR DI S, SNEURENE & HFRELL s
FAUL D.GC D T IARNE OWEFFE A VTR L
7= Voigt BRSS9~ DM & —d 2720, (KIS
BIR AR CEIR T Y % 0.5 12T MEZ SR 5
TEIEIELEZLND. LLARRD, BN
WAV TIE, D.GC DOFERIIAFLEMAR L [/ TR
TV o HERAT DA L — B D7), B
ATV e UCHIBRK DR B D BRI fE, 70
5, HREHEHORT Y o EHWAVERSHS. &
HIZ, PROEKFEOEGAEITIE, BT Y s
MBHORT Y T H7e<, MRS OHE L
%05 ES DETHRS FOTWOMEEEZ bRD. £
7o, B DIRANGAIZBW L, B SEIICE
2 BRI CEAR T e A e 2 b LT
0, SR OB V- Voigt Rk T3
BCEA. ZOXHITEIRT VUi, HlEoEK
P 1 SOl & T HEEIRET IVOIRT A — S FEL RN
b zbobniEx 5N,

Tz, YEMRERBRO OB ONAENART Y Ui
WO OLE 0.5 (ZUVAS, 2 OEE AT
JUCHWD &ETVEENRIEOMIRICE FERE LT
REEBENRET HHENDHDH. YL VN2 &
M EHIILE & U TR 255A103, IR P E L
W25, BARETNVOEAIZBWTL, EAROHER
P Th DR EHIIZE L TR W BARET UIARE
ELF b, 2ok i, BEEET MIRMRKE
EERR Voigt BUEHIEAET A2 E XY, KV EBIFERY
THERET NV CHD EBEZD.
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0.3 03
fa - fn
—f; ~f3
0.2 ~x * ~a 0.2 — S 0.2 fn o
- ° e = .
[ - - 5 S
L= R+
0.1 LN T - -
. 28N 5ok 0.1 e ® . 0.1 /:/f‘;“i\‘ﬂh
i o N o # o 8
- A L]
[y o s s ] g - . « o D\\:
o 1 a, R 0 1 a, 2 0 1 a, ~ 2
(1)k=100.0cm/sec (1)k=100.0cm/sec (1) k=100.0cm/sec
03
1 .= .
. —ty T -
0.2 . a b R 02 \' . O 03 -_q-:l‘l\. .
o g \)\‘\,,f-'“'______"""-«. ? e Py o T 5 “—»_‘__“___H_: " I. P
0.1 ® - ® A & A - I ° e @ = _-'.\__n__\-_;
Z o A ’ s
“Q_ g o
o 1 a, 2 0 1 a2 0 1 a, 2
(2)k=1.0cm/sec (2) k=1.0cmysec (2) k=1.0cm/sec
0.3
. i
-
. -1y
02 * . & b & . &
&
-
olf ‘ *
L .
Y
0 1 a, 7]
(3)k=0.0lcmisec (3) k=0.01cmisec (3)k=0.0lcmisec
X2 _EFIHRVe=50m/sec, v ~0.0) X3 | FIHE=1000m/sec, v 5~0.0) X4 _ETFIMRVe=50m/sec, v 7=0.25)
0.2
fn
1
0.1 LN
o
o
o
o
1] 1 a, "2
(1) k=100.0cm/sec (1) k=100.0cnv/sec (1) k=100.0cnv/sec
0.2
) fn
—1i
0.1
] 1 a, g
(2)k=1.0cm/sec
0.2
1
~fr
0.1
0 i a, 2
(3)k=0.0lcmisec (3)k=0.0lcmisec (3)k=0.0lcm/sec
X5 FAMR(V=1000m/sec, v 70.25) X6 b FIMEV=50m/sec, v ,~0.45) X7 - FHIMEVs=1000m/sec, v ~0.45)
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|
3 3
e fr
J (=] “ o
% & . —fi ? o 5 i
a o
1 , & 2 : - 1 . & ¥ - e,
il =} - il o N
i 1
iy & 1 a, 2
(1) k=100.0cm/sec (1) k=100.0cm/sec
|
A
Ti
4 s
A o =2 .
v oS . -fi 2
a :‘m o » s
1 : _. -
C N ’
[ a, F]
(2)k=1.0cm/sec (2)k=1.0cm/sec
21
-fi
1r-'fﬁ"‘.‘ilt
1= -
-
0 1 ) —
(3)k=0.01cm/sec (3)k=0.0lcm/sec (3) k=0.01cm/sec “
B8 ACENHR(V=50m/sec, v =0.25) B9 AENHRVe=1000m/sec, v =0.25) 10 [ERANE(V,=50m/sec, v =0.25)

BIKFER (cn/sec)

1077 1w0* 10 10 107 107F 107! 1070

GLx0
[ . g Oa o o0 m
F b & &%
E I o a .
-0 f s NN
E &
g . -h,,d- &=
-0 o as
% E o B a0 G
E = P n‘
g -wE a*
(m) u = o
-40 = -
O HEE
E L d
50E ‘2
EOW e
4 E x EEIEE
_— 0'_

12 A EHE 3 DI HR OF KRR OB

. 1 3 11 [EHRIWE

dy
(33 kom0l e (V=1000m/sec, v 5=0.25)
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4 5554

FeASE O KAL RO BRGNS 2 P E
HEDOE) ) PR EOBERARINCIY, BIRIE, RO
BN, EES, RE MR ORER L O 0%
FRMEZR ENBRE I N2 TIUTR G20, L0 biE )
REMEL RAE T THBRK DSR2 SRR IR 5 2 L1,
AR EOMELZ &M A U5 ECH EERME TH
HEEZ, AR, BT AN ORI R AL
BHPEIR & IR 5 72 B [EE 2 fEECR & LTEDH 2D
EEBEERAEA L, B RO ERa R 237 72
HOTHD.

2. TIE, SWCHEREA R OMER FLORS
R 5 BT - K« [BERIRE D.GC OfighiEz
SRILRT A WVEHEAERR L TS L. ZOHE
I, RHTET TR DEEEAD Fourier ZEHAD R
RITHEAT DT 2 v VB E EDIUTROFE ) W
WMANATZ D B L O X WHIETH .

3. T, DGC OEEfftrilz <L, etk
F ORI OB A T TS S 7= Voigt Lkl
PERE ETFIME D.GC OHE DS Z ORS 2R ~, B)
FRAMEIZ G 2 HIEBRUK OB A ZLZZ LT, IR & L
FENETFAMEDME L 72 DI FRL 720, A FLEMEA
ERIBRUR— R & Tp o THBN 5 Z E3BR I, —
77, D.GC 1%, FARMEOm A ITsEaErERIc, fun
Brald Voigt BLKSHMEROMEIZZ L2 —ET A
HDHZEERLUE L LB SEKIEDR A OF
B> HENCREA T HARIREEIR Cl3Z DR RICAZE L,
BAFN AR A R & ORIBRK 25 F 72\ O FEERL
NFETNTIIHET D LDORARLD EE2D.
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Multi Dimensional Signal Processing for Video Signals

Masahiko ACHIHA"

Abstract

Video signals obtained from a TV camera have one-dimensional temporal signal. They contain tree-dimensional

information of objects, i.e. temporal and two-dimensional spatial domains. The relationship between one-dimensional

frequency spectrum and three-dimensional image spectrum has been clear. By performing 3-dimensional analysis of NTSC

color TV signals, it reconfirms that interlace scanning and color multiplexing schemes have very good characteristics and

it clears that these have a few week points. A new motion adaptive processing for NTSC signals has been developed and

high quality color pictures have been displayed.
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Review about Vortices in Study Life

muneshige OKUDED

Abstract
The relation with vortex in the study life is described on the basis of the research result. The author has investigated the
flow process of laminar-turbulent transition as one of the research subjects. The vortices play always an important role in the
transition process. The vortex displays various shapes and behavior by the situation of the flow. Although the vortex in the
early stage is simple and regular, it gradually complicates and collapses with time. The behavior of vortices which appear in
a transition process has been clarified by experimental study over many years. The research results satisfy a physical interest,

and extend an engineering knowledge. When the transition process of a flow can be controlled with the aid of the

engineering knowledges, it becomes possible that achieves energy saving and environmental preservation.
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Effect of Stress on Driver and Traffic Safety

Motomu YOKOMORI"

Abstract

In this paper, we describe the outline of the present traffic safety measure, the stress from the outside of the car and

the stress in the car under driving, and the effect on the traffic safety of stress, Now, much safe driving supporting

technology is developed for accident prevention. Following progress of driving support technology, we propose the

continuous the safe driving education.
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An Analysis of Learning Activities of Students and Efforts of Enlightening at the Department of
Information Engineering at Meijo University

Shogo USAMI"

Abstract
This manuscript reports on efforts to enlighten students at Department of Information Engineering at Meijo University.
The Efforts have been particularly intensified for one year, and those efforts are successful so far. Analyzing the number of
classes taken and the number of credits earned by the students, the present report concludes that enlightenment of students
in early stages of learning are much effective for encouraging them to study harder and eventually lifting up average level

of their learning activities.
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