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A Model of Placing a Liaison between Two Levels in a Pyramid Organization Structure

Kiyoshi Sawada
Department of Information and Management Science, Faculty of Information Science,

University of Marketing and Distribution Sciences

Abstract This paper proposes a model of placing a liaison which forms relations to two members of
a different level in a pyramid organization structure which is a complete K-ary tree of height H. When
the liaison node gets adjacent to a node with a depth M and its descendant with a depth N, an optimal
pair of depth (M, N)* is obtained by maximizing the total shortening path length which is the sum of
shortening lengths of shortest paths between every pair of all nodes. It is shown that (M, N)* = (0, 3) for
H =3,4,5,6 and (M, N)* = (0,5) for H=7,8,--- when K =2 and (M, N)* = (0,3) when K = 3,4,---.
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THDHEEZDIENTES., ZOEE, BHEAMORBITHBEAND X > N—[OBRE - £ 5 ERE
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72, AUN—HOBRBINEZRDZETIVEVNS DONERLZ. T2 T, B2 K H9ABMOES Iy
RAAAEE I LT, 2EANORERIREORM (LI, HRIEAMRKE SR RNk s X578
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OHfEERDS. Thhbb, @3 HO%E K HARCHEM (VXY Y) Z21DBML, TOEME, BS
M(M=0,1,---,H-3) DERBIOZDOFHRTHIHES N(N=M+3,M +4,---,H) OTHR & BB
LS E25E1C, REAMRREZR/NMITLEMRS O (M,N)* 2 RS, 720, ULV I3H%
WOBEHAHOTEEEMNITOIRBTH 720, ULV 2 EMD A 2 N—E DB OBEHRIZEDOZRIL
EAIRW, TabBUIY 2 E%R K PARDOEEMR EDMOREEITHRIEMAMRKRICIIEDRN. 22
T, %2 K AR, IXRTOEOEINVFEALT, NOTXRTONTEHADOTORN K Ths K K%
T, k7, BEIREDASZOEEAETORKOESEET

TR KDRD2ER v; Evj (1,5 =1,2,-, (K —1) /(K - 1)) OB OBREREOES &2 1, £T5
EFRU L=l Li=0), Y, L, BRESMEREEZERT. £, ERLELSRYTY VA
E OB T o 12D 2 HR v, v; MORERBORSZ 1, &95&, ;-1 ;B3I TV VHAED

BEELIc & D 2 HARORERKOR S NENETERS NN EET. 2T), CNE 2 FARO &S
BBROILR. 3510, RTEAMOBREKEORIN Y, (L, — 1) &, RIESEEEEE S R 5.

2. TARET I ORTESMEMRREEOEMLEITWY, 3. TM 2522856 ORTE S MEMRREEZRK
295 (§72bb, REAMKRREZR/NCT ) HAERS N* 2FTIRkD 5. 51T, 4. THRIEAMH
EHRREEZRRICT 2TEARS O (M, N)* 23RD 5.

2. WESEEHEEBRROERL

DIV DTHR LI NSRS M OHA SRS N OHRZZTNTN vy, ov EL, oy OFROEE
2V ETS. EEL, FREIZOEREGHED. £k, vy O K HOTAARDS S oy 25 TEHFARD
HAEENE V ZRRWEHROEGZ V, E&EL. £k, Vi, L UNOHROREEZ V3 &9 5.

ZDEE, Vi & Vs OTHMMOEMEREE & ORI,

AH(M,N):W(H—N){W(H)—W(H—M—1)}(N—M—2) (1)

EEIND. EEL, W) (h=0,1,2,--) 3ES h 052 K HKOHEAKERT. KIT, 1, &V, O
HEE, Vs &V, OEAMOEHRKEOBRING, ThEN,

LNfzzuaJil
Buy(M,N)=W(H-N) > ﬂK—MWH—M—%JHJhN—M—%—%, 2)
i=1
LN72171J71
Cu(M,N) = @wﬂywwH_M_n} 3y “K—UWW—N+%&H&}
x (N —M —2i—2) - (3)
0
THAGND. LEL, |13 2BARVRAOERERT. £, ) =0 LEHTS. 3515, N
T D SR 2 DRI, -
[yt ] -2
Du(M,N) = {(K—l)W(H—M—z‘—l)—i—l}
i=1

.
x 3 {Q(—DWU?—N+j—U+1MN—%4—%—Qj—® (4)

j=1

—1

. EL, > =0 &EHT .
BLEXD, RIERMEHESE Sy (M, N) 1,

Su(M,N) = Ay (M, N) + By (M, N) + Cr(M, N) + Dy (M, N) (5)
LR E NS,
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3. EBETFHRS
ZITR, MZEASEGORERAMEREREERKNICT ZHEHARES N* Z2HBITHITKRD 5.
WENZN=M+2L+1 (EEL, L=12,- |[Z3=]) EN=M+20+2 (EEL, L=
1,2, [E222) @ 2@ OBEICHTTEADE, Sy(M,M+2L+1) & Sy(M,M +2L+2) DB
FRIZDWT, ROEH 1 LD LD,

EHE 1

Sg(M, M +2L+1) > Sg(M,M + 2L +2) (6)
=L, L=1,2,-, |22 TH 5.
EH 1RO, MPE5EASNEHETHRIERRERERE Sy (M, N) Z&RRIZT % N* 2K 5720121,

N =M +2L+1 DAL TEZEZNIIW. ThDE, Sy(M,M +2L+1) Z2HRKIZT5 L* Z2RDT,
N*=M+2L*+1 &g 3T L.

RH’M(L)ZSH(M,M+2L+1) (7)
EBWNWT, BMITBE,
RH,M(L) — (Ki 1)3 {KQH—QM—3L+1 _92. KQH—]W—QL—‘rl _ KQH—Q]\/I—L + (K + 1)K2H—M—L
(K 4+ 1) KHMLAL o gH=MA1L o] 1)(K — 1)KH+1} (8)
MESNS. ttb L=1,2,---, L ’lj ThH5. UFTE, Rym(L)ZHRKRICTS L ZKRDS.
Ry m(L) D LT %%£5% ARH,M(L) EB &,
ARHJ\/[(L) = RH7M(L + 1) — RH7M(L)
1
_ S I:{_(KQ +K 4+ 1)K2M8L=2 4 o( 4 1)K~ M—2L=1  g—2M-L-1
(K 4 KM E R L R 2K}KH] 9)
5. L, L=1,2,--, | 2= -1 THS.

ARy (L)1 Dbi’(ﬁﬁﬁbtfﬁ%, RO (i), (ii) AL ILD.

A)K=2mDL=10&E, H<2M+6725F ARy p(1) <0, H>2M + 77251 E ARy (1) >0

ThH5.

(i) K=2mDL=23, . [E=M=2| 1, $73K=34,---D&EE, ARy u(L) <0 ThH5.
@yan;@,k@ﬁﬁgmﬁbM5

EHE 2

(1) K=20&&, HS2M+6B5EN" =M+3, H>2M+7R85EN*=M+5TbH5.

(2) K=3,4,--&Z, N*=M+3Th5.

4. ,um-)l(-‘l'ﬁké

ZITE, RIEAREERREE BRI T D EAES 0% (M, N)* 25Kk 5.
¥9, N=M+3 BEEN = M +50ZHTHOBREIONT, RIEARSHRKEERKAICTS
M* &R D,
N=M+30kE0RESMEHEREE QL uy(M) EB< &,

Ql,H(M) = SH(M,M+3)
= RH,J\14(1)
_ (K_ 1)2 (_KQH—2M—2 +K2H—M—l +KH_M _ KH+1> (10)
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E15%. 12ZL, M=0,1,--- . H-3 (H=3,4,-) Th5.
Quu(M) D MIZTHET2ED% AQ1 u(M) EHB L,

AQi (M) = Qia(M+1)—Qu(M)

= (K RPN M M < (11)

LB, =L, M=0,1,-- H-—4TH5.
$£72, N=M+50&=OREAEEHREEE Qup(M) EB< &,

Q27H(M) = SH(M,M+5)
= Rum(2)

- G?:TF{70@4<K+4UK”*QM*?+u(+2ﬂ@H*M**+@K¥rUKH*M*1

N 3KH+1} (12)

2185, =L, M =01, H—5(H=56,-)Th5.
Qo (M) D M BT %350 % AQq (M) EB< &,

AQen(M) = Qou(M+1)—Q2nu(M)
= (K DR K DEPTM T (g ) KM (0 )R
< 0 (13)

Elb. 2L, M=0,1,--- H-—6Td5.
PLEXD, ROFEHE I NRLENS.

TH 3
(I)N=M+3DEE, M*=0Tdh5.
RQQN=M+5&E, M*=0Tb5.

EH 2, EH 3 XD, ROEHANHFELNS.
EHE 4
() K=20D&&E, H=3,4,56725L(M,N)*=(0,3), H=17,8,--- 251X (M,N)* =(0,5) Th5.
(2) K=3,4,---&&, (M,N)*=(0,3) Th5.
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