2011 A BERTH] BEBECT: FX|=—M (kusakari@is.nagoya-u.ac.jp)

BERREF BEREM (3)

3.1 EFEMEHE

AHIE, ZRETITHAETITHH L TODIES & MEDEOEEHNTT 5. ok, FiE
T TRHZETS.

EE 3.1 nflORRZ 000, EEEZHFSTICAEIVHLTCURZLDE, nfilod
DB ki & o7 EF (permutation) & FEWR, NEFIDO#REZ P Titd. 2E, Py =1
ThHbHET 5. O

FE 32 nkZx20<k<n&RAMEEODARKETD. ZDOLEUTOEXNKILTS.

n!

(n— k)l U
NOTE: 7228, P =nn—1)---(n—k+1) &id &, k=0DHEDOHELDIENSH

DTV, k=0DEAEn(n — 1) (n—k+1) =1 L MILVFRY 5 2 & b iTHET
15 5.

nPk =

& 3.3 nlORRLLOND, AREZFFETITEERY HLIESZ, nflDb0ON5
kfE L - 7B HE (combination) & FFWY, MALEOKREE ,C, E/2id () TREd. 2
B, ,Co=1ThbdL75. O

NOTE: RoE#HET MEebt) R2MWEE2ERLTHN, LFTIE HEdbyE) &
W) HGEICRRI 2 BWR 2 5 2 THAR2HASEELE L TRV FE TS, EESINZL.
FE 34 nkz0<k<niRAMEEOBREELETS. ZOLEUTNOEXNKLTS.

"R TTED T Kln— k)] D

T 3.5 #HAEDEEICE L TUL FOMb X315,

1 ifk=0Vn==k
2Cr = n—1Cr + n-1Cry 0 <k <n
0 otherwise U
3.2 EAMLGEREDHZAA
AREIE, BEE1.3.1 #H0% (pp.25-26) IZxHad 5.
EE 3.6 AMES ADERLKE |A| Titd (#ATRTIELH D). O
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EIE 3.7 [LEOAMRER A, BITH L TLL FOERXNHRIIT 5.
(1) [Ax Bl = A x [B]  (2) 2] =2"" (3)|B"| = |BI"
7B, )BT, °=1:525L75.

NOTE: 0°=1&&%x 20X Y72V AIOFE TRV, FL ¥ OEFRITHERL L
THRIZIERTE 207720, Z ORI LBEDS (z,y) = (0,0) IZB W Tk (2D 9
BOMEE?) TEAVDOTHS. T, °=0LZ2TH0=1:E2ThH, SHICE
L0 =elB2TYH, ZNRVICEYRERDREICR>TLE .

(R

0J
ES
5
9

NOTE: A#EEFTTIXO =1 MRELTEBL. 2B, ZRHETHLZOREEZHEALTY
HIETROEN, HZRETII X OBOFHAELBEIZHWE ZANRHVETORTR™HD. K
BRI CIINAIMELEESNTHDOTILE L.

3.3 A5LhITAK (BRIFE)

AEIL, BREE 13 1O (pp.24-25) & 1.3.3 4 (pp.32-38) Xt 5.

EHE 3.8 [LEOHMREAS A BIZXILT|AUB| = |A| +|B| — |AN B| 233

S EUIXAUBICRTDEREEEREL TS, £2 T, AUTINLOEENRED L

ICHZ ENTVDENEBEZTHD.

o AICORRTHESE: |A|OFTIEZFHZLATND.

o BIZOHF/THEFR: |B|OFT1IREIEZTEZ N TNS.

e AL BOWGIZI®T5EH: |A], |B|, |ANB|OZRENTIEFTOKZ LA THD
TERKELTI+1-1, 9RbLL1IEETHA LN TNS.

ULEY AUBOERPENS 1EITOEX 5N TNWEDT, FiBIX|AUBlIC—%. O

EBL3 S IHMTEEEOEGER VB D LD ICHRT 52 LN TE 5.

FHE 3.9 [LEOAMRES A, Ay, ..., Ay I L TULF OBMRDS KNI 5.

n

Ay U= UA =) (=D Y A, N0 Ay ]
k=1 1<iy < <ip<n
SEEA n BT 2IHMIETRT. n=1DEEIIHL. n>1E95. LN TIEREHO ]
FEEEODT-DITHIFEMN 1 <i;<---<ipr<nl & li, <n] THEFLTS.

|AjU-- UA,| = AU UA, ]+ A, — (AU U A1) N A,
(- EBL3.8 k1)
Ay U UA, 4|+ A = [(AiNA,)U---U(A,-1NA,)|
o (CDF [ g e N0 Ay ]
+H A = (AN Ap) U- - U (A1 NA))
(- HEDRE L D)
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= Z:(_1>k+l[zz‘kgn—1 |Ai1 M---nN AZkH
1 An] = Y (FDF D g [(An N AR N0 (A4 N1 A)]
(. IRREDE L D)
= Z_i( l)k—H[Zikﬁn—l |A11 AR Alk”
Al = 30 (CDF Y g A N 0 Ay A
= 2o (DS qanin i 0 N A]
+|A | Zk 2( 1)k+2[2ik§ln/\ik:n |Az’1 AR AZkH
= Zk 1( >k+1[22k<nmk;ﬁn |Az‘1 M---N AZkH
AL+ 2o (D R qunign [ O N A ]
= Zk 1( >k+1[2zk§lnl\ik7ﬁn |Az‘1 M---nN Azk”
+ Zk 1( >k+1[2ik§1n/\ik:n |Ai1 ---n A%”
= P (CDME g 1A NN A ] O

NOTE: ZOEHTRLEENL, 55LWhITAK (sieve formula) RLEERIRER (inclusion-
exclusion principle) & FHIiIL 5 H 4 TOOEERAXNTHS.

5l 3.10 HJEHE n ADO/R—F 4 THIFEHEEZEN T VB FERLEFY LB M HELT
FEVND. ZDEX, HELHSDT LB Y MIATY T HRWE D RO LT o%id ]
WY HDHIEAI D ?

HEE D N1 D n ETOBELESEMT, £FTj OHEERFFoTCERLET LBV
FHEICHER ) TRTETSD. LT L,2,... nHBEOHEENZ TR LB bD
BB 1, Gar o Gn BB END Z L BMAFER (1, o, - - ., jn) TREL, Zh b DNERER
2% X TRETDH. £, Firi OHKEEPES TRoTELET LBV FEZITH-o
T L% ) W GIECHIGET DIEFR 2R E A, TET. HOENC A XA TD X Y icRkEHT
x5.

Ai=A{01, -, Jn) € X | ji =i}

DL ERDDZMOMTTORUL|(AU---UA)| Y &0, WESGOERIVLUTFD
XOIEHTE 5.

[(AyU---UA)) | =1X|-]AU---UA, | =nl—|A U ---UA,|
EH3.9 XV,

n

Ay U UA =) (=D Y A, N0 Ay

k=1 1<ii<-+<ig<n
PLEXVRDDZZEIDHTTOEIIRD L 2T RO BND. 7L, Apitkzmd b7
HIRISRIE T1<iy<---<ipr<nl] & [P] THIZLTWAS.

(AU UA)Y = nl—[A U--UA,|

= nl =3 (CDMI e A NN A

= = (DM s H U odn) € X | Jiy = 151 iy, = i }]
S I SRy

= nl =3 (=D)MCy (n — k)

= nl— ZZ=1(_1)R+IZ_;

= =gy =+ (D)



FROMEERANDE, |X|=n!THEDT, TELDICT LB FERBALTHHEDLH
GO VLR MY e TLEDRWERp, 13

_1—%+%_~..+(_1> i'
THEZBND. limy op, = e !~ 0.367879 - THDEDT, MIEEDERTHENEE,
TRELDIZT LR FERZBLTY, HEBHOOT LY MY zo TLEDRVHERIE
KI37% L7 B (Fidn > AR BIFVOTHRIBT%). FHEVREETEECVNLS LS Th
5. fENEER T D A B 0D 0B HNR N -~

3.4 BEHOHALITF
AREIE, BFEE 1 HOMEREE 10 % (p.39) ICxHET 5.

EHE 3.11 AB%|Al=n, |Bl=kTbdLORILHOAREGLTS. ZDLx, A
D B~OHIOERITLLFDO L 51272 5.

[{f € BY| fiZHHSH }| =nl,C,

SEBA n > kDL XM AILIC0 LR VR, n < kOBREEEZD L, WHOMEEIL, AD
%%% BDYRDEFREZRA LEN0 Y THHTORE —BTH5D0TE(k—1)---(k—n+1) =

(k n) —n‘kC kfcié O

EHE 3.12 AB%|Al=n, |Bl=kThHEIRILEOHARESG LTS, ZnLE, A
MNH BA~ORRFOEBUILL FO L S22 5.

k

[{f € BY| fIFRE} = (=1 4Ci (k=)

=0
FEBR S ={feBA| fIZ2H}, B={b,by,.... 06} &L, il LF, ={f € B
b € f(A)Y L35, Zobx, EH3TB) ZEXTHK ..., (1<h< - <ji<kIZ
*LUF2135.

|Fj N0 F | = [(B\A{by,, -, 0, 1) = (k—4)"
EH3.7(3) LEHE39EZ X T, RO S| IFLL PO LI IfEbNnD.
WI=H¢HHUWU&N

—Kﬂ, U )|
( 1)Z+1[Zl<]1< <]Z<k|F]1ﬂ mF]zH
( ]‘)Z [Zl<]1< -<Ji <k(k Z)n]
{(=1)C (B —a)"
kﬁfixl(l) ( Q" -
NOﬂELM_n<k_¢M@k%i%6ﬂ {f e BY| iz} =0 T74bb,
n<kDEEE, 8 (—1),C (k—i)" =0 OBRIESLT 5.

NOTE: &5 OMEEITRRS 2 A5 —V 7 (Sn) L BERRBER1EH 5.

kn

>
p
p
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3.5 HE2STH

AL, #RE1.3.28H0%Y: (pp.29-32) IZxHET 5.
EE 3.13 AXD X 52 nxn DDA FE3DHN SR 5IHE SRR
BHEEZD. TOL D REBRMETHKTAO00,0) 05 P(n,n) S
FTIT < IR O 7 2 5 V8 (Catalan number) &

», C, THET. =L, HElEc, =175, O O?"l
FI 3.14 I ¥ T BB L TLL FOMbNS R T 5.
o — 1 if n=0
" C()Cn_l + Clcn_g +---+ Cn_lco if n>0

S n=0DLEEFWHBEL. n>0ETD. kE0<k<néRAMEBOHREET .
ZDEELL ORI T .

o K& 1(0,0) D2HIEAAL (k, k) ITATS D O B, fLED i < kITH L THEF A (4,4)
IO RV OMEEBIE, KR (1,0) TR (kE—1) ZXA LT 2IEHE Lo
HE TG D, Thhbb Oy &—KT 5.

o KT R (K, k) P OAET A (n,n) [T BRKIL C,_ BV FF/ET D

THHDOHFEIEILD C, = Zzzl Ci1Chor = CoCroi + C1CL—o+ - -+ C,,_1C NELND.
O

EHE 3.15 (1 7 —DAH)
2nCn

" on+4+1

SEBA (BRSO HoRT) K1 0(0,0) 35 P(n,n) £ TORBEREOMEEIT ,,.C, . Zh
5D Y bARERREEE, Thbbiy OP O _ LNZZAH TR OEEIX, K148 (0,1) &
(n,n+1) ZRESEDCBETAXIFMECERTHZ LI2E Y, K1(0,0) 056 (n—1,n+1)
DR O E BT 5 Z B0 D FERIIA pp.30-32 &), L-T, R
SRR DIERUT 5,C . £ 5T, Oy = 9nCn — 9nCpy = 280 2487, O

n+1

NOTE: &P 3.14 DMt K2 RN TAH A 7 —DAXEEL Z L ITHERE. RO
AEANWDE, FRRVOFMTIFHTE 2D7E0, AHEZEOMHMAZEZ 5 0 TH .

NOTE: VA b« 44 57— (Leonhard Euler) 1A A 2D 5 18 HALICIGHE L7
Bord. B L b ZERECAE L BMHIIN DRI R EM A E LT (BFITRE IR
5 b ERAT LT 7). R, BEOH LW L0 T34 7 —DrRAX) 725
HONFETD. BlzIE, e =cosl + jsind bAA T —DAXEFEINS.
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3.6 nfEDEZLEDHEICERFNEVNLIICANIBEDLE

AREIE, BFEE1.3.2 O[T (pp.26-29) IZxHT 5.

nfHOEZ L HORBICEZRHNTERVE S ICANIMELRIIMEY FH1EA90 2 Z
DMEDLEIIELZXHTE0E DD, FEXHTE0EINCL o THIZD->TL 5.
AEHITIEENENDOHEIT OV TEmT 2.

3.6.1 ELFELRALLGWNES

EE 3.16 XD\ n O EELXBID R k HAOFCZERBIEN K S I ANDMED
FOEE n D kB ~DRENE (partition number) & FEWY, PF TR

O

NOTE: n D3EE P I P+ P+ -+ PP THZ2bNS. ETHRT “kEm~D5)
T LI RROMETHLFITEES L.

EWVNIDITTRDLZIZPFEY THDHDIEDN, TNETTELI R, TiE, P
FEARC ED X D e D1Z2A 5 2 PP aESERTRIIM SN THRVLR (DRl &
LA D2V, LFolbRic kY PP 2522 2 N TEB.

EFE 3.17 n D kB ~D 3 EEIZE ULl F OW{b X3 R 3 5.

1 if(n>0ANk=1)Vvn=k
Pr=S P, +P2, +- - +PF ifl<k<n
0 otherwise

BB 1<k <nDBEDHEZEZDL. KEORKIELZ LT DAL, ThLHED n—k#
DEZ kEOFD 5 BV 2D (1A D kil E T) OFICZEZR/B RN K S I AN LG
DEDOEN PHic—8+ 5. Ibb, PP=P! , + P2, +---+PF,. O

3.6.2 EFRAETTHEEZERANT H5E

T 3.18 XA WnHADOEEZXFIDH 25 EEOFEIZEHNENEL I ANIHMED
BFOMEIL, 0<k<ndBRE , 1C HMERY, k=n=0DEAIT 1R, Fh
DS DAL 0 Iz 5.

EEBH 0 < bk <nDPHDOHZRT. nflOEZ FNCIHR, & EDOMn— 1HEFTICE -1
EFT o8I0 2E2 FiEofEEk s —8T 5. 370bb, ,_1Ci HERS. O

3.6.3 EZRXALHEZEXHLAZLGE

& 3.19 RKADOH D n fHOEEZRBID 2 k HOMCEZR RPN L 5 ICANDME D
TOE%E (52 8) R2—1) > # (Stirling number) & FEW, Sk TRl O
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EVIDITTRODEZIXSHEY THHDEDR, TNETTIHELL 2. Tk, A¥—
VU 7B EITEBAREBNCED L 5 R BRDIEAH ) 2

EHE 3.20 AF—V 7Sk Izxt LTLL F oMb X3 kar4 5.

1 if(n>0ANk=1)Vn=Ek
Sk=¢ SHLikSk | ifl<k<n
0 otherwise

SEEA 1 <k < nDPBEDOHRT. RDH D n+ LHOEZXBIDRW EEOF IO
L, AT 2 0DEEDFEEOME BT 5.

(i) D nfl%E k- 1HEOFHICAN, KEDO1HEEERD OFHIANDS.
(it) BAID n % k HOFTAN, BED1EE ENALOFATMZS.

(1) DIFSIE SE ATH Y, (ii) OFEBIE kS HTHS. £oT, Sh,, = Sk 4 kst 278
5. O

T 3.21

FEER FEEIXHIT 5 & BX GG, RODERIL, ERENORIEGHOFERENLRD
EA~DEFOMEE T D, LoT, ZOBRAITEM312LY S8 (1)1 ,C; (k—i)"
LB, EESCEMEXG LRWOT, Tk b THo Al L S (1) G (k—6)" A8
Sk&—8T 5. O

3.6.4 ELFLRXANT HEE

T 3.22 XBOHDnlAOEEZXFIDOSH D kL EORIZZERNENT S ITANIHMED
FOMEEIT KIS L 225,

EEBH EBE3.21 OFFH T TIZE M LTWAR, KOAEEIL, E2KNbR5E461D
FRENORDEE~ORFOMEEE BT 5. LoT, @312 LV KISk BNEMNLD.
O

EEARE

B 3.1 nkZ0<k<niRBPEKETH. ZDOLELUTOERBKILT DL E2EF
HIITHTE 2 IV CEFRH A L.

nCr = k-1Ck-1 + 1kCr1 + -+ 121G
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Ml 3.2 2,y ZlEEL, nZHARE LTS, ZOLEUTOEANKILT D Z & 25PN
JTRNTE 2 O CHEBE &
(x 4+ y)" Z C; "y

NOTE: Z ORI A4 72 ZIEFEE (binomial theorem) & FEIIVH ERL. /RS2 T

IV 1653 HHIC TR LTS HESR TR O SCRRIC RV D . T O SCHRRIEHESR & DMYARHIE & 2> DOk

%ﬂbt,io@ WeRFmO DB 2 AMG Lic & bE XD EERIR. 728, /RANMEZ
JE % WETHAN 2> D OB 2B 252 1T TR L 72 5 72.

NOTE: —HEHAKII b E H< oMb TWE, H470E AT 10 DTV
=TV (NN TT)ENTZ—F (L R)DEEPRMONTAHZE D TY. Kb drWHA
ZE Bl TRIEHIS RO HT (LU F) ICLD2bDEZE5TY. 2B, 7=
AT DX THER (IS btk e E ) OFEH b 52 TR Y, Zivh OFEIEECS IR
B AW OFRERTEZ 9 72,

M 3.3 J%, &, ¥, MOAATENEERD 4 >0OHEZ®RY 45, mifiz L TR CIZRS
B HEE—L RMT @m0 0B FRH5H0. BHEZEDTEZ L.

NOTE: /SR —/MZ XD DIFRER] ORFERIER DB, PRk e 5 203,
B O NBH ROIHKESR D (2001 FFLE) / —~ AP ESZE b RoiRIicH L.

[ 3.4 B ¥ T EDOERND5HC,,C,C,y, Cs, Cy Z3RD L.

Bl 3.5 HEEHAAND h—F A2 MO EIILL FO 5B BEZHND.

T A A

2171, WO S HEEITBRIEICEN DA TS LEZ L. HBEEEDn AT
HDHGED h—TF AL NEOHEN T, Y THhH ETDH. ZOLELTFOMNMIEZ L.

(i) AGEIIMRASIT R DD 2
(i) T, OWHEAZ 52 XK.

(iii) n =1,2,3,4,5 DHFAD T, 2K, —MHEZ T L.
B b T, I35 BIOMETEH X 72d 555 L BH BRI H 5

(iv) (iii) TPH L7z T, O—ED, (i) THERIEWMEANE 22T, L—8T2 2 L 52K
TR & TN TR X

Bl 3.6 2n A6 1 ADH7V 500 HF2>EDLFHEEEZ L2 SH. ZI2T, n AT 500 HiEE %
12, Y n AT 1000 HALZ 1 BFi-oTHRETTHD L T5. EE&OBRTTRBHE M E
D72 BV E 9 RESDIEFRIIMEY HE0EHAEZEDTEZ L. HEL, &HDH
BEZ, HENDEDTENMIXIL2NnED LTS,
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B 3.7 A4— UL /R S), S, 58,50, 58 &k .

i 3.8 [HKAE] &IXITFARARICESL LB O lEDN. JRIKHE Tid 5 OB/ AR
Z5aT O 2 BEREELYE, TINLEIELICHIE L s aARHIcREE, FIEIC

S5EIFFENEIESND. DIk, 7’@”‘@”5 IFMDLIZ, RUED LB bODLEDOH Y
R TR TE 2 D (IEfkIC xR DIRKEE DN 4 TEZ D).

M Im I

Bl z1x, —/LEDOKNZ, 2FHE3FH, 4aF/HESFARENENRILEHZY THDHF%,
BAFOXIE, 245 FHRECEY THHIFE, —FADOKIL, 1,35FH, 24FBANZE
NENFEILHFEY THIFELEZRL TS, &T, BONRZ—U Ml H5H0EZ K.

NOTE: 728, LROMELE k@0 < &, WRWREOWEIZE+ 20D, XoT,
RO D THiIFR] & Btk DOniD TEOFE] IR 52 b Tunieny. bk,
KU BIEIC T4 (bhie 5 & &) ] MEE (HE2< L)) T (0FA9)] Lno
HIR G2 5 TW5D. BURZRWERCIESH D48, T HD 32D z)xfxwva:fu\éﬁ, Rz
THESE] XTI LN % < DOV RARERER BWVWTH D

26



