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BE
A#E T FERRE I 7 1 FF v F#il# (nonhomogeneous semi-Fibonacci con-
straints) % 3 2 2 RETE O B/MEIE E R LREON 2 E X, ZOXORIZIET «
RF v F—BRE (Fibonacci identical duality) »3E b 312 Z & 2RT,
FABNHEOE L2 TR - <A F A (Plus-minus Method) 2 & 55T
AT, 51z, FERREIRNARGEIIK. EERADOENETNORMBEORERI L
HIZK - T4 vF - A-FERLTVWDEILERNT 5.

£9. 8EMDZMN & B/MURE

minimize y; + 5 + - + 97 + y5 — 2(b1y1 + bays + bsys + bryr)
subject to (i) 14y —ys = ba
(P1) (11) Ys+ya—ys = ba
(i) ys +ys — yr = bs
(iv) yr+ys = bs
(v) ye R®
. 8EHDRMA E BRI E

Maximize — (uf + p3 + - - + pig) + 2(bapia + bajra + e + bspis)
subject to (i) w1 —pe = by
(i) po+ps — pa = b3
D
(D) (iil)" pa + p5 — b = bs
(iv)" pe + pr — ps = br
(v) peR®
#EZXD, 212U (bl,bz, A ,bg) € R®I3EH,
AHETIESERENRIZEBRD A, — D 2n BHFEBIZDOWTHED LD,
4. (P) & (D)) ODHHWBEEE TN ETNUTTERT :
F@) = yi+yz+ - +ys — 201y + bsys + bsys + byr)

9() = —(uf + 3 + - + pg) + 2(bapsa + bapta + e + bspis).
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#%8 1 (Fibonacci solution) 87T 8 HIARE ATER

Yi— Y2 = b Yi+y2—ys = b
(NF) Y2o+ys—ys = b3 Ys+ys—Ys = b
Ya+ys —Ye = bs Ys + e —yr = be
Yo +y7 —ys = br Y7 +ys = bg
ik, —0fE%E D
Y1 21by + 13by + 8bs + 5by + 3bs + 2bg + b7 + bs
Yo —13by + 13by + 8b3 + 5by + 3bs + 2bg + by + bs
Y3 8b; — 8by + 16b3 + 10by + 6bs + 4bs + 2b7 + 2bg
Ya _ i —5by + 5by — 10bs + 15bs + 9b5 + 6bg + 3b7 + 3bs . (1)
s 34 | 3b), — 3by + 6bs — 9by + 15bs + 10bg + 5b7 + 5bg
Yo —2b; + 2by — 4b3 + 6by — 10b5 + 16bg + 8b7 + 8bg
yr by — by + 2by — 3by + 5bs — 8bg + 13b7 + 13bg
Ys —by + by — 2b3 + 3by — 5bs + 8bg — 13b7 + 21bg

Proof. ZDAHBARIX Ay =bTERINB, 272U

1 -1 0 0 0 0 0 O
1 1 -1 0 0 0 0 0
01 1 -1.0 0 0 0 n by
A 00 1 1 -1 0 0 0 . Y2 = by
00 0 1 1 -1 0 0 : :
00 0 0 1 1 =10 s bg
00 0 0 0 1 1 -1
00 0 0 0O O 1 1
8x 8 17%] A X fTF2EH
21 13 5 3 2 11
-13 13 8 5 3 2 11
8 -8 16 10 6 4 2 2
e -5 5 -10 15 9 6 3 3
34 3 -3 6 -9 15 10 5 5
8 8

-2 2 -4 6 —-10 16
1 -1 2 =3 5 =8 13 13
-1 1 -2 3 -5 8 -13 21
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B, Lizhio T, ZOABRRRIE—D y = A" 285, (1) 275, o

8 2 (Complementarity) (yi, ya, - .-, ¥s) & (11, p2, - .., ps) BRME (1)~ (iv) & (1)~ (iv)’

Y1+y2—ys = ba 1 — g = by
Ys+ya—yYs = bs Mo+ g — pa = bs
Ys + Yo — Y7 = be fa + s — s = bs

yr+ys = bs He + p7 — ps = by

B/ & ROBBRADPERD D :

8
> ykme = (biys + bsys + bsys + bryr) + (bapia + bapta + beste + bspis)-
k=1

iRk 3
(i) (Inequality) fEREDFEFTHREM y, u (23T LT g(pu) < fly) B D LD,
(ii) (Equality) F&id y=p DL EDAKILT 5,
(i) (Linearity) T D& &, KD LD,

fy) = —(biyr + bsys + bsys + bryz) + (baya + bays + beys + bsys)
9() = —(bip1 + bgpg + bspus + brpiz) + (bapia + bajia + beprs + bgpig).

Proof.  ¥T, /ML (Py) »SEBAILHEE (D,) 2 7F X - ¥4 F A% (Plus-minus
Method) TEZ 5 [10l, ZOHAETIXEHMEED 2RIEICER L T, NEHZHHEE
T51RAZFVTHMAT VWS, THIZFEHEEET>T W5,

v = (y1, Yo, ---, ys) € R® % (P,) DEITHREFRL T D, FED p = (ug, p2, ..., ps) €
REIZHLTZO1IRAZF I WTIA, #IWR (1)-Gv) ZAHVWS &

Ui + s + -+ us — 2(batn + bays + bsys + bryr)
=yl + 3+ + Ui — 2(bayr + bsys + bsys + bryr)
= 2py1 — 2p2Y2 — - -+ — 2usYs + 2pay1 + 2p2y2 + - - + 2sys
(1 — ) = 13+ (4o — p2)® — o + -+ (ys — 1s)” — 113
+2[(p1 — p2 — b1)yn + (2 + p3 — pa — bs)ys
+ (pa + ps — p6 — bs)ys + (w6 + 7 — pis — br)yr] + 2(bapa + bapia + bepe + bspis)

HER D LD, FRZEM

D) = p2 = b (i)’ ppa + s — pt6 = bs
(i) po+ps —pa = bs (V) o + pr — s = br
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DT Tk
Yi +y5 + -+ 1y — 2(b1ys + bsys + bsys + bryr)
= (y1 = m)? = g+ + (ys — ps)? — p1g + 2(bapia + bapta + bepss + bspis)
ThbH, FERX
YL+ 45+ -+ y5 — 2(bayn + bays + bsys + bryr)
> —(f + p3 + -+ p3) + 2(bapta + bapta + bepis + bspis) 2)
B DID, FEIX
() yw=m 1<k<38

DEFIZWOBY IO, Thbb, ()~(v) 2T y & () ~@Gv) 2T p oL

T AFEX (2) DD LD, FFIEERME (1)~(iv), (e), 1) ~(v) BEDIZDL EIZRY

BT 5, 2D 167516 EIL LR AEARIX, FE 10O (NF) ICRMEICAR D, HE—Of#
(G, G20 -, 98) = (U1, 3, -5 Hg)

2bb. () THEASNE, £oT, (P) 75 (D)) Aldhie,
B EHEZ S, pe RS % (D)) OETTHMET D, ZOL EERD y e RS ITH
LT

—(W 43+ + pd) + 2(bapo + bapa + bepis + bspis)
= — (1 + p3 + -+ pd) + 2(bapsa + bapa + bepis + bspis)
+ 2y1pn + 2pp0 + - -+ 2Ysis — 2y1p1 — 2Yauz — -+ — 2ysils

= —pd + 2y — p5 + 2yopin — - — pg + 2ysps + 2(bapta + bapia + bepe + bspis)
— 2y1(by + p2) — 2yapi2 — 2ys(bs + pa — p2) — 2Yapis
— 2y5(bs + pe — pa) — 2yepte — 2y7 (b7 + ps — pe) — 2ysiis
= —(m—y)’+yi—(2a—y2)’ +ys— - — (s —ys)* + 3
—2(y1 + Y2 — Yz — ba)pz — 2(ys + ya — Ys — ba)ia
—2(ys +ye — yr — be)pre — 2(y7 + ys — bs)us — 2(bryy + bsys + bsys + bryr)
MR D LD, Rz &M

(i) ymt+ye—ys=b
(i) ys+ya—ys = bs
) Ys+Ys—yr = bs
(iv) yr+ys = bg
DT TIX
—(u} + p3 + -+ pa) + 2(bapa + bapis + bepe + bspts)
= —(m —y)’ +y; = — (us = y8)* + 45 — 2(brys + bays + bsys + brys)



Thbh, FERX

—(} + p3 + -+ pg) + 2(bopio + bajus + beps + bspis)
< i+ ys+ -+ yi — 2(biyr + bsys + bsys + bryr) (3)

MDD, FEIX
() me =y 1<k<8

DEEFZRYBIT D, Thbb, (1)~@1v) &2i#kT p & ()~(v) 22T g 1ITHL

T, AERB) KD ILD, EEEEM (D)~(@1v), (e), ()~ (iv) KDY LD L EIZRDY

RIS 5, T 1678 16 #3572 1 IRABERRIE. HE 1O (NF) (CEEIZR D, HE—DfE
(gl) QZ, ey gS) = (/l'Iv /J“;a . N;)

Bbb, (1) THEABNG, £oT, (D)) 5 (P AN, LihisT, MR
HEWIRHTH 5,

Fly=p0DLE (i) THDBI X, f(y), g(u) PDEHL., ME2OHRLVEFES, O
Lo T, URTOEH%2B5,
2 1 (Duality Theorem)
(i) (Weak Duality) (P1), (D) DFEITHRERE (y, 1) (2L T g(p) < fly) D ILD,
(ii) (Strong Duality) f(9) = g(u*) &7z EITREM (9, ") PEET 5,
(iii) (Optimal Solution) g 1& (P;) DEB/NRTH Y p* 1& (D) DRAKTH 5,

Proof. (i), (ii) 13, M3 X 0BISH. 7= (1), (i) & 0 (iii) 285, =

T 5IZ, (Py) & (D) DfIZIL Fibonacci identical duality (FID) 230 322, ZZ
2. (FID) & IZATFDOZAL—RDBEBEAK Y DT &%\ D (9,10,

1. (duality) (Py) & (D) EEWIZINTH 5,

2. (identical) ZFNZ N D E# R & REMEIXIIZ BT 5,

3. (Fibonacci) (Py)ld g = A" b D2 &, &/MEm = (b, Bb) 252, (Dy) &

W= AT DEE, BAIE M = (b Bb) 252, 27U, b= (by,bs,...,bs),

Fy F; Fe Fs Fy KB K
—-F, FFE  FF, R FF FF, BE, F
Fo —FeFy, Felz  FsFs  FiFs  FFy F; Fy
1 | - R -k FEFE FEF FBF BF, F
Fo F, -F,F, FF, —-FF, FF, FF RF; F;
- BE B RBE -FBFE BE R
F, —FKF, REs —FKBF, FRKF —FRKhF B, B
R, F, -F, F, -F  F -F F
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_F, -F, -F, -F —F, —F, —-F —F
—F, FF, FFy, FsFy, FuF, FFE BE F
—Fy FgFy, —FgFy —F5F3 —F,F3 —F3F3 —F)Fy —F;
1 -F5 FsF, —-FFy  FFy FFy RBF, RBFE F
Fy —F, F,F, —F,F3 F,F, —FF; —F3F5 —FFs —F;
—Fy F3F, —F3F3  F3F, —F3F5 3 Fy BF,  F
- RBFE -FBF EBE, -FBF By —IhFy —F
—-F Fy —F3 Fy —Fy F; —-F, Fy

I EL B, R 374 R Fy FREIOE LI EISEIEHTHS (R 1), mHED
BidfE (R BT+ Ry v FEIITRINT VS, — Iz, 74 RFTy FHI
(Fibonacci sequence) & 2 BE#RIZ 20 HRER (3 HEM L)

Tnt2 —Tn1—Tn =0, x1=1 19=0
DL LTEHRINS (R 1) [7-10],
&K1 7148y FEH {F,}

n|{0 123 45 6 7 8 9 10 11 12 13 14 15 16
F,/0 1 1 2 3 5 8 13 21 34 55 89 144 233 377 610 987
}ﬁ_\’t:\ (Pl) bl (Dl) ‘:%J'[JVC\ b1 = bg == b7 = 0, bg = Fg bl bf:Fnﬁi‘E%%ﬂ%ﬂ’b

(Po) & (Do) 53, COL &, BIELBARZINIL - T4 YF - a—F [012&D,
BMEERKIEIE m = M = [Fy 12725, T72bb, (Py) & (D,) DMEIZIZ Fibonacci
identical duality (FID) 23D 32D :

1. (duality) (P2) & (D) EEWIZHRNTH 5,

2. (identical) ZFNFIOERME N & REHEIZIIZ BT 5,

3. (Fibonacci) (Pg) i

N N n R C
yz(yla Y2, .- yS) = E(Fla F27 ey FS)

Dy E. FUMEm = %cﬁ 252, (Dy) b
9

* * * * c
B = (.u'la Hoy -y Ms) = ?Q(Fly F, ..., Fs)

DY E. BAEM = %g 250,
9
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7B, BE (XY vF - a—FK] (20064) TEXEEOY— T 1I0HOKIEES
1123581321
DBENATVS (3, 20 10EOETIE. 8 2OEFH 575 55
1, 1, 2, 3, 5 8 13, 21

Tibb, 7487y FHI (R1)DOEIEHF =1 5% 8IH Fy =21 FTOHJ 2
itz 572\, ZHBK - Ty vF - a—FTHB [1-9).
BARIZ, ARMEOHRIESTHR [4,7-10) (I2# Y. TR —F L HER [1,2,5,6] 1I2HK B,

S XXk
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