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1 ELC®HIC

Rowmotion (Striker—Williams [10] {2 & % @44) % DX ORRE, WA BRI E
FERAGIANBEL TELZ 2 2B THY, TOHFRE L TOMEN S FIE 0 RHTE
BIZH U THRONT WD, (—XAGGL [9], [8] X EDBE XKL EEZZINIZ\V.)
ARETlX, SHOBERELIEFESX shifted staircase & FEIEN 5 Y NEF £ A £ O NAE BRI
rowmotion %z 5.

9, (A& rowmotion DEHEZEVWHLTEZS. ¥IEHFEE PIZXHLT, P
DIEFATFTTIV (DF0, POWMAMERI T lzcl THY y<aBolEyell 2Ahiz
THED) 2UROBRTHEEGEZ J(P) ££T. ZDLE, P D rowmotion &I,

Row(l) = (P\ I) DMtz EL P DEFA T TNVD 5B THRADED

Lo TEHRSIND2HS Row: J(P) - J(P) DZeThb. LIEHFTHESE P WERT
H2HEITIE, Row ZIRD LSRN ZRZEBIZOHT DI ENTES. L ove PITX
LT, BB t,: J(P)— J(P) (NI (toggle) LIER) %
Tu{v} (WgIThH IU{v}cJ(P) THDLE)
to() =1\ {v} (el THH I\{v}eJ(P) THDLE), (1)
I (Z ofh)

WKEoTREETS. ZDLE,
Row =t,, 0---0t,, (2)

(22T, (v1,+,0,) (& P OFIIFER, DF0, [P IZBVWT vy <v; 26IEi<j] %
AT LI P DL zARZEDTHD) LRINS.

Einstein-Propp [2] &, (2) ODFRIZEH L, (MEEGRM) b~ 27V % KoM EAR, SR
RIRD L _OVIZRS BB Z 212k - T, MR rowmotion ZE A U7-. HlEFES
PIziAIE T L BNIE 0 272 Ic TR TTE 2 BIEFHEA%E P=PU{1,0} &L,

K(P)={F:P —Rs: F(1) =F(0) =1}
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(22T, Ryg RIEQOEHERDLTHEEEZKT) B, Hve PITHLT, 5B
7o K(P) — K(P) (BB k7L (birational toggle) &FER) %

Zweﬁ,w@ F(w) _
(roF) (x) = { F0)X.cp .oy L/ F(2) @=vDr3), 5
F(x) (140 D)

EBWVWTEDD., 2T, itFar<yld, x<y Thdhar<z<y &b zc P PEFE
LIR\WZ L2 HRT 5. ZOMERR N7 VEHWT, WEEIR rowmotion (birational
rowmotion) p : K(P) — K(P) %

P =Ty O OTy, (4)

(772U, (v1,-++ ,vn) (& P ORBIBLRTH S) ITX-oTEHT S, @RS Z E L NEFP
ZHARDTHAEAICHIRT 2 Z LIz &> T, AR N 27V - rowmotion 7* S & Fmhi
N2V - rowmotion METLTE 5.

FEEBH r, s ITH LT,

Rys=1[0,7] x [0,8] = {(i,j) € Z*:0<i<r, 0<j<s}

2, H (RIEFEELEVD) [0,r]={0<1<---<7},[0,s]={0<1<---<s} DHE
BEEFEG LS5, 2%, R, EORIEFIE, (1,)) < (,)) <= i<, j<j i

koTHEZL6NS. ZDEE, Musiker-Roby [5] (&, MAEHK rowmotion % # D K U f
L7zL &D (p*F) (v) (v € Ry s) DMHRARZRMMAL T, ROEHEFEHL TW5.

EE 1.1. PEFES P = R, s LOXEHR rowmotion p 12X U T,
(a) (Grinberg-Roby [4, Theorem 32]) {EE®D F € K(P) I LT,

1

F(r—i,s—j) (5)

(p"7HF) (v j) =
(b) (Grinberg-Roby [4, Theorem 30]) LD F € K(P) 2 LT, prtsH2F =F.
(c) (Musiker-Roby [5, Theorem 2.16]) —r < < s X LT, P! = {(i,j) € R :
j—i=1l} 8L Z0LE, FED Fe K(P) IZHLT,

r+s+1

H H (ka> (v) =1. (6)
k=0 pep!
R Lz Z itk oT, ZOEHNPS, P =R, LOMEEmIR rowmotion Row
DIRDMEENEPND.
(a) (i,7) € Rps & T € J(P) LT, (i,5) € Row T I) & (r—i,s—j) &1 &Ik

FfETH 5.
(b) (Brouwer-Schrijver [1, Theorem 3.6]) fE&® I € J(P) (Zx LT, Row"™*T2(I) =
1.



(c) (Propp-Roby [7, Theorem 23]) f£ED I € J(P) IZH LT,

(r+l+1)(s+1)

1 r4+s+1 T 512 (—7§l§0@<\:%),
> #RowF(I)N P =
rts+2 = D —1+1) 0<I<sDEX).
T+ 5+ 2

HEER r (S UT, Ry, = (0,r] x [0,r] DD LIEFRS 5, %
Sy ={(,j) ERryp: 0<i<j<r}

EBWTED, shifted staircase & MR, AFEO EHWIE, NAPI rowmotion %% 0
BUNMEL 7z & E DRI (pFF) (1,4) (0<i<r) DHRARELG X, ThEAAEL TR
DEHD (d) ZFEHT DI L TH 5.

EE 1.2. FIEFESE P =S5, LOMNAEHK rowmotion p 12X L T,
(a) fTED F e K(P) 2/ LT,

1

() () = 5y "

(b) (Grinberg-Roby [4, Theorem 58]) L&D F € K(P) 2 LT, p*T2F =F.
(c)0<I<rizLT, PP={3(,j) €S, :j—i=1} £BL. ZOLE, [LED

FeK(P) izxLT,
r+s+1

H H (ka> (v) =1. (8)

k=0 pep!

(d) POeven = (i i) € S, i (ZMEEL Y, POl = {(5,i) € S, :i A} £BL. Zok
&, EED F e K(P) LT,

r+s+1 r4s+1
I I (MF)o=11 II (Fr)o-=1 9)
k=0 ypgpOeven k=0 yep0,0dd

PIEFERE Res, Sr 3ENTHN AR, D BOI=ZAFa— )LEHFPEESTHD, &
H11, 12 RO I =AF a -V PEEFESIIH LT —#bTtE s (6] 2R &) .

AFEOREBIILAT D@D TH 5. 5 2 HiTlk, HOEM R, I2X3 %5 Musiker-Roby
DOHHRARZMN L, TOIEHDOE L 725 Plicker BIBIRRDHIGEHZ 52 5. 55 3 fi
T, shifted staircase S, (X UCHMOIARARZ G2 5. 5 4 fiTix, 22, &5
3EITHEAHRARNZHWZER 1.1 (¢), 1.2 (d) OIFHOME 2 HiHT 5.

2 HOEBEDHZEDPERAR

Z OHITIL, Musiker-Roby DII/RAXZMT L, %O DFEHTHE L 72 5 Pliicker #BH
BRADHGEEHZ 5 2 5.

9, Musiker- Roby DARZRRZ 72012, G52 HETS. D % 72 ORDEE L
$5. u,v € DITHUT, udbH v ~D D ADBFIRE (lattice path) &%, D Diud3|
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L = (vi,ve, -+ ,u,) T, v1 =u, v, =0, vigy1 —v; € {(1,0),(0,1)} 1 <i<r—1) 2A/
TEDDIETHD. udbH v ~AD D NORFRBERDILTHEEE P(D;u;v) &K
AR DI (L1, -+, L) 12, £D 2 DORFREE L;, L; bHARZRane s, 3k
R#E (non-intersecting) TH 2 L \\S. D Didl u = (ug, - ,up), v = (v1,--- ,v;) € DF
XU T, FEREM TR (L1, , L) T L € P(D;ui;v;) (1<i<k) THsHEDEIK
DRTEEE LOD;u;v) £BL. DO v IlGERAOoNEA Z(v) ZHVWT, KR
¥ L, #&FRKOM L= (L, ,Ly) DEA wt(L), wt(L) ZENZTN

r k
=[12w), wt(@)=]]wt(L
i=1 j=1
LEETDH. LT,

(Dsusv) = Y wi(L), (D)= ][] 2
LeL9(Djusv

Dju;v) veD
EBL. 2FD, (D;u;v) FIELERTREOREKTH 5.
EFE 2.1. 2 1 (a,b), (¢,d) € Ros = [0,7] x [0,s] (7z7ZL, a<c¢,b<d &33) LIHH
BBk IZHLT,

o a<i<c¢ b<j<d
Hy(a,b;c,d) = 1 J) € Rys o . . 10

<. Hi(a,b;c,d) RD 2k fHD 5
=(a+i—1,b+k—i), vi=(c—k+id—i+1) (1<i<k)
2#Z,

£(Hk(a7b;cvd);u17"' s Uk; U1yt vt ,’Uk;) (11)
W(Hk‘(aa b7 ¢, d))

CEFRT D, TIT, k=00 L EX, &(Ho(a,b;e,d);0;0)=1THd KT 5.

vr(a,bye,d) =

B EE Hy(a,b;c,d) ZET [a, ] x [b,d] ADORATRROHEE (k>2 DL &) TH
D, Uly -, UL Ci%O)—Fﬁﬁ@ﬂl’HﬁJﬂZ‘é‘é k 1@){—(_\, Vi, 5 Uk Ci%@i‘.ﬁﬁﬁ@ﬂl%iﬁﬁkj
5 kHORTHS.

il 2.2. HlZIX, r=s=3, (a,b) = (1,0), (c,d) = (3,2), k=2 D& E, Hy(1,0;3,2) I&
LIZBWTHEATRLAZ THDOE» 640,

Z(2,

+Z(2
+2(2,
Z(2,0)Z( ,1

0
0

v2(1,0;3,2) =

AN



3,2), 7
U1 : : V2 O

O
uy U2 O
(1,007 _°

1: Hy(1,0;3,2)
Musiker-Roby (&, MEILK rowmotion Z#EDV R UIEL 72 & T DD %, FERERTF
R EHWTERNIZERTALEZEATNS.

EIH 2.3. (Musiker-Roby [5, Theorem 2.7]) P =R, £ 3 5. X € K(P) 526N
L&, {X(v):ve P} 2ZBHEALL, BHEH

X(v) (v=1(0,0) D& X¥)
Z(v) = X (v) (12)
(Z DAth)
ZwEP7w<v X(w)
CE-TEED Z(0) Zve P OEALTS. COLE, 0<k<itjiCHLT,
iy (50 = PR =Kl [f — ks — [k —dly, s —[j —Kly) 13
<p >(Z’]) or—m+1([i =kl [§ — Klpir — [k — il s — [ — K]4) (13)

ZIZT, M=k—i++[k—jl+ THY, [2]; =max{z,0} THD.
ZOWHRRAR S, EH 11 (a), (b) 3BEZBIZE»NDS. 7z, EH 11 (a) EHERA
R (13) »5, i+j<k<r+s+1DHED (pX)(i,)) AT 2HRLREH[OND.
ST, AHL 2.3 DFEHTHRE L DIE, ¢ (XY HIKD Pliicker MEHRATH 5.

& 2.4. ([5, Lemma 3.4])
(a) 1<k<min{c—a+1,d—b+1} IZHLT,

Sok(aa b; ¢, d) ’ (Pk—l(a + 1,0+ 1;c, d)
=pr(a+1,b;¢,d) - pr—1(a, b+ 1;¢,d)
‘I—gOk((l,b—l—l;C, d) 'Sok—l(a_‘_l:b; C7d)' (14)

(b) 1 <k <min{c—a,d—b} IZH LT,

or(a,b;e,d) - prpla+1,b;c+ 1,d)
= SDk—Q—l(a’v b;c+ 17d) ' (Pk‘—l(a’ +1,b; ¢, d)
+ Sok(a + 1:b; ) d) ’ Sok(av b;C—I— 17d) (15)
JEESC 5] T EHNEZMRT 22 LIk TZOMEERGMHL TWDEH, T I TR

DO — R TFHRNDOBEFEA (Desnanot—-Jacobi BLIDAR) ZHWD Z &2k ->TZDM#E
WZREN G Z2 52 5.



BB 2.5. 70 B LATRT i, iy BIRT ji,-- o j WERONAEEE, BHS i
17, oer ip 4T, 1 B, oo gy FIRBDROTES AR B v RS, ZOLE,

(a) (m+1) xm 7% B 7T i <j <k, FIHRTFLIZHLT,
det B® - det Blj’k — det B7 - det Bli’k + det B - det Bli’j =0. (16)
(b) (Desnanot-Jacobi DRRK) m xm 175 B LAFHRT i < j, FIRT k< 1ITHLT,
det B - det By} — det By, - det B} + det Bj - det Bj, = 0. (17)

& 2.4 DI, (14) ZRT72OE, KOHEERD

=(a+k—ib+i—1) (1<i<k),
=(a+k—i+1,b+i—-1) (1<i<k+1),
=(c—i+1l,d—k+i) (1<i<k),
=(c—i+l,d—k+i+1) (1<i<k-1)

(ﬁ”zJi, azO,b:O,c:5,d:6,k:4 @&%, Uiy Viy Wiy Z5 Ci 2 034156:@6[%.3

NTB.) Ml s Ot ~NORFREOEERE ((s;t) EMBFLT D, 2D E, (14)

* (5,6)
[ °
21 22z
w1, w2 w3 W4

Ul u9 us U4

* (0,0)
X2 a=0,b=0,c=5,d=6,k=4 DG&H
DEEF D73 FIZHN B IEZ ARG D R, (v, wj) DAEZEUITHIARE Z(u;),
Z(zj) OETERINS. FIZIE, u 5 wj ~NOBFRIEIIHT v 721 v 2B
Mo,
Cluiswy) = Z(wi) - (C(vi wy) + C(vigr; wy))-
& 5T, Lindstrom—Gessel-Viennot O #HEZ HW\ 5 &,

f(Hk(a, ba c, d)7 ULy s s Us W1,y et 7wk) = det (C(ula wj))l<i i<k

= HZ(uz') ~det (C(viswy) + C(vir15W5)) <5 <



—7i, Hi(a,b;c,d) DEE (10) 25, (14) OEHF D73 BEIBEFHRRX
7T(}Ik(a’a b7 )

= Z(ul) .

= Z(ug) -

d)) : Tr(Hk—l(a + 17 b+ 17 C, d))

m(Hi(a+ 1,b;¢,d)) - m(Hi—1(a,b+ 1;¢,d))

F(Hk(a, b + 1; C, d)) . F(Hk_l(a + 1, b; C, d))
EAZLTWS., ZOEXEND, bi,j = C(vi;wj) (1 <i<k+1,1<5< k) Bl g,
(14) 11

det (b ; + bi‘*‘lvj)lgi,jgk -det (bit1,; + bi+1,j+1)1§i,j§k—1
= det (bivj)lgz’,jgk -det (b; j+1 + bijro + big1j+1 + bi+17j+2)1§z’,j§k—1
+ det (bi‘H’j)lgi,jgk -det (b;; + bij+1 + bip1; + bi“'l’j‘l’l)lgi,jgk—l (18)
CAMETHBZ EDDN5.

ZIC, (k+2) x (k+1) 78 B = (bis)o<ichirozion &

0 (i=j=0D&&)

(-1t (i=0,1<j<kDE¥)
(-1 A<i<k+1,j=00D&&)
bi; (1<i<k+1,1<j<kDE¥)

bij =

EBWTEDS. T8, HALZEZMT I LI2&D,
det B® = det (bi; + bi‘*‘l,j)lgi,jgk , det E(l)JC—I—I = det (bi+1,; + bi+17j+1)1§i,j§k—l

BREERBZENDIBDT, (18) 1 (16) 256>, RABILT, (15) & (17) 2w
BZritkoTHHATE 3. 0

3 Shifted staircase DS DARA

Z DHiTIE, shifted staircase S, = {(4,7) : 0 <i < j <r} EOMEHIM rowmotion %
MOBEUML 72 & EDXRNARDOHRARELEZ 5.

EF 3.1.0<a<c<r & JFEBKLIZHLT,

< i< i<

Ki(aie) =4 (i,j) € §p: ="=9=C , (19)
204+2k—2<i4+j<2c—2k+2
<7 | <

Kf(ae)={G,j)es: 1='=7=¢ (20)
2042k —1<i4+j<2—2k+1

LB K (aje) D 2k D us, vF (1<i<k) & KS(a;¢) AD 2k D u, vF

)

IN

=(a+k—iatk+i—2), ve=(c—k—i+2c—k+i),

S

uf =(a+k—iatk+i-1), vS=(—k—i+tlec—k+i

7



LBVWTED, EA {Z(v):ve S} KBTS K (a;c), K (a;¢) NDOIEZERFREEKD
REBIRUZ W T,

</ . _g(Klf(aﬂc)vulgaugvv;a;UkS)
@% (CL, C) - W(Kf(a;c)) ) (21)

i _f(K]j(a,C),Uf,u;7’U1<,,U,§)
Vilae) = AR (arc)) 2

LEHET .

B13.2.r=4,a=0,c=4 k=20t %, Ky0;4) 13X 3 I2BVTHEALTERL 11 A
DEMPSRD, K5(0;4) 3B 4 1B WTEALTRUZ 6 HOmN 525, £k,

Z(1,1)Z(1,2)Z(2.2)Z(2,3)Z(3,3) - 2(0,2)2(0,3)Z(1,3)Z(1,4) Z(2, 4
+Z(1,1)Z(1,2)Z(2,2)2(2,3)Z(3,3) - Z(0,2)Z(0,3)Z(0,4) Z(1,4) Z(2, 4)
+Z(1,1)Z(1,2)Z(1,3)Z(2,3)Z(3,3) - 2(0,2)Z(0,3)Z(0,4) Z(1,4) Z(2, 4)
Z(1,1)2(0,2)Z(1,2)Z(0, 3) (2, 9)Z(1,3)Z(0,4)Z(2.3)Z(1,4)Z(3,3)Z(2,4)’
3 (0,4)22(1»2)2(1,3) (2,3)-Z(0,3)2(0,4)Z(1,4)
’ Z(1,2)2(0,3)Z(1,3)2(0,4)Z(2,3) Z(1, 4)

THb.

3y )

b5 (0;4) =

3: K5 (0;4) 4: K5 (0;4)

IhoDilsE2HVWS L, ZOHOFEHIFKD LS IZRREZENTES.
EHE 33. P=S5, 9%, XecK(P) D526 &, {X(v):ve P} 2EBEAR
U, Bz
X(v) (v=1(0,0) D& ZE)
Z(v) = X (v)
(Z DAth)
ZwEP7w<v X(U)
WZEoTEES Z(v) ZveP DEALTS. ZOLE, 0<k<2iITXULT,
77Z}(Sk M/Q([._k]"r;r_ [k —i]t)

k+1 ii) = T/)k M)/2 1([ k’]+;7’— [k—l]+)
R T o e T
w(k_M_l)/Q_H([ k’]+;7”— [/{,‘—Z]+)

ZZT, M=2k—i]y, [z]; = max{x,0} TH 5.

(23)

(k M THhoLE)

(k D& THDH LX) .
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COEMEGMHT 572012, £73 5, LOMEH rowmotion & R,., FDREHIR
rowmotion % Ii#d %, P=S, C P = R,, 8, P LOMAHR rowmotion % p,
P EOMERIRR rowmotion % p £ #3.

& 3.4. X e K(P) &9 5.
(a) X e K(P) %
R 1
X(,i) (i>joeE)
o TEHTS. ZDLE, (i,j) €S, KRLT,

1/2 1<k<i+jDr¥)
(k=i+j+1DLE)
(+j+2<k<2r+1DEX)

1 (k=2r+20Dk %)

(b°X) (i) = (5°X) (i.) x

(b) Z € K(P) % (23) TED, ZeK(P) %

Z(i,9) (i<jDEE)
Z(i,§) = Z(i,i))2 (i=j DL X) (25)
Z(j,i) (i>jDrXE)

CEoTEHETS. ZOLE, ZHEH (12) DL T X =Y & Z=7 BHIEL
TWwWsedse,

1/2 (1<k<i+j+1D&&)
(MX)@J):(#?)@J)X 2 (i4+j+2<k<2+1DEE)
1 (k=2r+2 Dk &)

ZOHIE 3.4 D (a) VWD L, EH 1.1 (a), (b), (c) OTEH 1.2 (a), (b), (c) 2E
{ZEeNTE3.

PURTIE, %l 3.4 @ (b) 2HWT, EH 2.3 OHRAAN S EH 3.3 OIHRANZ
. k:Z2 =72 % k(i j) = (j,i) THRAONDINELTD. k RELTNES D C 72
IZH LT,

D= ={(i,j)eD:i<j}, D<={(,j)eD:i<j}, D~ ={(,j)€D:i=j}

&B<. D ADKI w = (w,k,"' 7w—17(w0)7w17"' 7wk)7 z = (szv"' 72—17(Z0)7217
c2k) Ty k(wy) = wog, k(z) =2 (0<i<k), wy, - ,wp, 21, , 2, € DS (ZTD&
X wy, 20 €D THD) ZAZLTVEHEDIZHLT,

<

wS ((UJO),U)l,"' ,UJk-), w" = (UJl,"' ,QUk-),

ZS = ((20)7217"' 7Zk)9 Z< = (217"' 7Zk)



LB &, R TR OB
Dswiz)= Y W),

LeL%(Dyw;z)
(D% ws;2%) = > wt(L),
Lef0(Dsw=;2%)
ED<w;2%) = > wt(L)

LelO(D<;w<;z<)

EFEZD. ZIZT, wh(L) 1Z {Z(w):ve S} ICETAEATHY, wt(L) 1 (25) (2L
TE5E2603 {Z(v):veR,,} CHTLEATHS.

& 3.5. Loils50L LT,
(a) w = (w—lm'” ,W—1, W1, - - )wk)v z = (Z_k,"‘ y R—1,%1, """ 7Zk) L:;ﬁl‘bf,

§(Dyw; z) = (D55 w5 2%5) - (D% w™; 2%).

(b) w = (w_k;,"' , W—1, W, Wy, - ,ZUk-), z = (z—kv"' 3 Z—1,20, %1, """ 7Zk) 6:i(irl/vc’
{(Dyw;z) = %ﬁ(DS;wS;zS) (DT w27,

i 3.4, 3.5 ZHWT, &M 3.3 ZitHT 5.

EIE 3.3 DIEER. &% 2.1 © (11) TEHEIND Z(v) (ve P = R,,) ® Laurent IR
or(a,a;c,¢) TBWT, Z(v) % Z(v) CTHEEHZ THSND Laurent ZIHAZ §r(a, a; ¢, ¢)
LRT. ZOLE, EH23, 34 &Y,

- < .
(102]@'(&7 a; c, C) —9. wg(av C) P2k+1 (CL, a;c, C) —9.

@Qk-ﬁ-l(a» a; ¢, C) Z[)kS ((l7 C) P2k+2 (CL, a; ¢, C) ZZ’;? (a7 C)

ErREETATHS.
9, orla,a;¢,¢) 25Z 5. D= Hy(a,a;c,c) &L,

w;=(a+k+i—1l,a+k—i), wi=(@+k—i,a+k+i—-1) (1
zoi=(c—k+i,c—k—i+1), z=(c—k—i+l,c—k+i) (1
e, T#21 &0, _

§(D; w; z)

(D)

22T, (D) =[lyep Z(v) TH5. HiF3.5 £,

GQk(a) a; c, C) -

{(Dyw; z) = (D55 w5 25) - (D% w5 2%).

X7z, #D" =c—a—-2k+1 7205,

1

%(D) = m . W(DS) . 7T(D<).
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ZZT, (10), (19), (20) 2K d 5 &,
Ki(a;¢) = DSU{uT, - yug, o5, ,up ), DS = Kj(a;c),
ThHY, wy=uS, z=v" (1<i<k) Thd. BErs,
Forla, asc,¢) = 27 = (a; ¢) - s (a5 ¢)
Y152 ehbhd. FRIZLT,
Parsr(a, asc,0) = 27 gF  (ai0) - ¥ (a3 o).

D2 DDRBERNS, (26) BES. O

4 BFARAKDIGHA

ZOHiTIE, # 28, B3 HOWRARN (EH 2.3,3.3) ZHWAEH 1.1 (¢), 1.2 (d)
DREADBEZE % 3T 5.

9, EHL 11 () 2T 5. ZOERIE 5] THHINTWED, ZIZTIELhE
HMINGEHz2 52 5.

EH 1.1 (c) DFEIBA. P=R,, £ BE, I >0DHA%2525. <0 DEELHAKTDH
%.) EH 1.1 (b) DM ERT S &,

r4s+1 r+s+1 )
H H <pk ) H H <pk+z+1X) (i +1).
k=0 veP! k=0 q:(i,i+l)eP!

ZZT, HUOAMORMZERT 5.
& 4.1. (a,b), (¢,d) € Rys (7z72L, a<c¢,b<d &95) ITHLT,

0(a,b;c,d) HHZZ]

i=a j=b
EBL. ZoLE,
() 0<I<s—rDLE,
HX(k+i+1)(i,i+ )
i=0
1
<k<lD&
0(0,1 — k;r,s — k) (0<k< ),
Or+1l—k+1,s—k+1;rs)
; s Iy I l<k<l g
_ ) 00,0+ 1=k s — k) U+1<k<itroed),
0(0,0;r+s—k+1,r+s+l—k+1)
s Yy ) . 2 k< . 1oL ]
Or+s—k+2r+s+l—k+2rs) (s+2<k<r+s+ x)
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(b) s—r<I<sDr&,

s—l1

HX(k+i+l)(i,i+ l)
i=0
1
00,1 — k;r,s — k)
Or+l—k+1,s—k+1;rs)
0(0,0;7 +1—k,s—k)

Or+1—k+1,0;r +s—k+1,s) (s+1<k<r+lDE%)

O<k<lDEE)

(I+1<k<sDrZ)

000,0;r+s—k+1,r+s+1l—k+1)
Or+s—k+2,r+s+1—k+2r5s)

HRE 4.1 OFER. HlZE, 0<k<I<s—rD&E, TH23 &Y

k+i+1 .. SDZ(Ovl - ka r,s = k)
X =
<p ) (Z’Z_l_l) L)OZ‘_;,_l(O,l—]{?;T‘,S—k')

(r4+l+1<k<r+s+10r&).

ATV R

(i . 0,0~ kir,s— k)
kil x py = (0, ;T .
g(/’ )(z,z+ ) ot (01— Firs — )

ZZT, po(0,l—Fk;r,s—k)=1/0(0,1 —k;r,s — k), pr+1(0,l —k;r,s —k)=1THodZ
CITHERT S L, KoskEmPRoNS. MOGEHEMIZIZREDFEKTDH 5. O

Zowi@EeHWT, EH 11 (c) DAEAZERIES. 0<i<r 23 0<j<s %
A7zT (i,5) € Z2 iz LT, Z'(i,5) %
Z(i,j) (0<i<r,0<j<sD&¥),
Z'(i,j) =11 0<i<r,s+1<j<r+s+1D&ZE),
1 (r+1<i<r+s+1,0<j<sD&Z)
AN Z/(i+r4+s+2,5)=Z'(i,j+r+s+2)=2'(i,j) ITL>TE#TS. £LT,

c d
0'(a,b;c,d) = [[[] Z2'(i.5)

i=a j=b
B, flif#E 41 DEE,

- O'(r+1—k0r+s—k+1,s)
k+i+1 N s Yy ’
H <p X) (5,7) = 0'(0,1 — kyr,s — k)

(>0,0<k<r+s+1)

(z‘,z‘-l—l)ePl
CEEETIENTED., 22T, Z2'(i,)) ODAMPEEHVS &,
Tﬁl H (ka) (v) = H;ig“ O'(r+1—FkO0;r+s—k+1,s)
k=0 ypepl HZ:%H 9’(0,l - ka s — k)
(0/(0,0;7,5)) !
= s—I+1 =1
(0'(0,0;7,s))
LY, FEHHDSERT 5. O
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Wiz, EH 1.2 (d) DifAE 52 5. R 1.2 () 1, #li# 3.3 LM 1.1 (¢) 2563 <
Zbhbnbd.)

T 1.2 (d) OFEBE. P =S, £ BX, Poeven A% KT, (PO zDoWTHFAMKT
»H5.)
T, r=2m PHEBTHILEEFEZD. ZOHAE, TH 1.2 (a) &b

2r+1 2r+1
H <ka> (i,1) - H <ka> (r—i,r—i)=1
k=0 k=0

Lz EAVNIEL V.
WIZ, r=2m—1 PERTHLILEEEZS. EH 1.2 (b) DREMMELD,

2r+1 2r+1m—1
[T II (¢x)@ =TI IT (o2 x) (20,20,
k=0 pe PO.even k=0 i=0

22T, HOOAMDOEZFHET 5.
BE4.2. P=S, &L, r=2m—-1EF&HFETHHLT5. 0<a<c<rizxLT,

6=(a;c) = HZ@] (a;c) HZZ]

a<i<j<c a<i<j<c
B, ZoLsg,
m—1
( 2z+k+1> (24, 2)
1=0
0=(0;2m — 1) (k=00Dr%)

0=(0;2m —2qg — 1)
0<(2m — 2q;2m — 1)

(k=2 (1<g<m—-1)D&ZE) ,

0<(0;2m — 2q)
: =2-1(1<g<m) D&
) Eem gty kT tUsgsmoE),
= 1
1 PN
6<(0:2m — 1) (k=2m DL %),

0=(2m — 2q;2m — 1)
0<(0;2m —2q — 1)
0<(2m — 2q + 1;2m)
0=(0;2m — 2q)

(k=2q+2m (1<q¢<m—-1) D& &) |

(k=2q+2m—-1(1<qg<m) D& ¥) .

B 4.2 OFIBA. k=0 DX i, EH 33 X0 (p¥HIX) (24,20) = ¢ (0;r) /95, (057)
LB,

ey 22+1 %S(O; 2m — 1)
H (21, 29) =———=
o Ym(0;2m — 1)

ZZT, ¢5(0;2m —1) = 05(0;2m — 1), 05 (0;2m — 1) =1 205, Kb BFEHHIE S
N5, BoOGEELRAKICUTHEIDEZENTE 3. O
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ZOffiEZ FHWTEM 1.2 (d) DIEHZ RIS, I, = [[1,
k<2m+1) £BL &, LOWHENPS,

(pk+2i+1) (2,2i) (0 <

=0

6=(0;2m — 1)
H.Hm:__;____ 7(
07 2m = >0, 2m — 1) II (i)
ARz LT,
2m—1
Hog—1 - Magtom—1 = H Z(i,i) (1<qg<m),
i=0
2m—1
[Iyg - Hogyom = H Z(i,i))™' 1<qg<m—1)
i=0
LRBIG, (9) BELND. 0

HRAARDOMDEHE LT, € 2.3 2HWSZ 22X > T, [7, Theorem 27] DME
BiREZGZ5ZENTES. 0<i<r,0<j<siZHUT, R, DHIEE Mo, M,
%

]\/fi,o = {(i,0)7 T 7(i75)}) M’J = {(07.})7 T 7(T>j)}

EBWTEDS.

Eﬂ43“P:&wt?é.%ﬁ%éﬂ%:PtFeKGﬁKﬁbt

s

vEM wEP w<v ( )

CEFETDH., DL E,

r+s+1 r+s+1
IIWM.kF I ., (P"F) =1.
k=0
ZOEMOBEELE S Z S &, HETEK rowmotion (ZX T BIRDIERNENNS.

% 4.4. (Propp—Roby [7, Theorem 27]) P = R, £H<L. ZD& &, fFED I € J(P)
LT,

1 r+s+1 s
k
— IﬂM}):————,
rts+2 = #(maxp() N r+s+2
1 r+s+1 r
k
—_— 1 ﬁM.~>:—.
T4+ s+ 2 kZ::O #(maxp (1) " r+s+2

2T, maxJ BIEFA T7)V J DMRILREDIRTELETH 5.
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