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wy wy
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4. MUATHEEERES, FRHBROSBEERBEESIRE BHHEWREORE, p=1 , 5§
H AL
w:X; = (1,0)7; wy: X, = (=1,0)7, X5 = (0, 1)T
BRRET R 0 X, = (1,0,D)7T; w,: X, = (=1,0,D)7, X5 = (0,1,1)7

k=09X)=0; w(1) =w(0) + pX, = (1,0, N.=0
k=190X,) =2; W) =w(@) - pX, = (2,0,0)7T; N.=0
k=29X;)=0; WQB) =W(Q2)-pX; =(2,-1,-DT;, N.=0
k=39X)=2 W& =WwW(@3); N.=1
k=49X,)=-3 W(5)=W(@“); N, =2
k=59%3)=-2 W(6)=W(5); N, =3
TE:
#ar-E

. ERE LRI AN, = FEARD L
3. RRIER RN —FEA

5. XPATFRERES, FRHRMSEERBEHESREBIFRIENEENTE X (RYBWAE
oMmE, Mp=1), BEHERITE.
w1:X1 = (1, I)T, wZ: XZ = (—2, I)T, wg:Xg = (2, —Z)T
WGtk
AR R Wy X, = (1,1,1)T; Wy Xy = (—2,1,1)T; w3 X3 = (2,—2,1)T
WIHEAL = AR R B g, (X) = WX, g,(X) = WTX, g:(X) = WX
k=0 gXy) =0, gX;) =0, gXy)=0, N.=0
Wl(l) = Wl(o) + le = (1’1'1)T
{Wz(l) = W,(0) — pX; = (=1,-1,-1)7
Ws(1) = W3(0) — pX; = (-1, -1, -1)7
k=1 gX;)=0, g(X;)=0, gX;) =0, N.=0
W1(2) = Wl(l) - pXZ = (3'0'0)T
{Wz(z) =W,(1) + pX; = (_3'0'0)T
W3(2) = W3(1) — pX, = (1,-2, _Z)T
k=2 gX;)=6 gX3)=-6, g(X3) =4, N.=0
Wi (3) = Wy (2) — pX; = (1,2, -1)7
{W2(3) = W,(2) = (=3,0,0)"
Ws(3) = W3(2) = (1,-2,-2)T
k=3, gX))=2, gX;)=-3, glX;)=-3, N.=1
wy(4) =w,(3) = (1,2,-DT
{Wz(4) = W,(3) = (=3,0,0)"
Ws(4) = Ws(3) = (1,-2,-2)7
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Ws(5) = Ws(4) = (1,-2,-2)7

k=5 gX)=-3, gX;)=-6, glX;)=4, N.=3
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W5(5) = W5(4) = (1,-2,-2)"
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G12(X) = g1(X) — g, (X) = (4,2,-1D)"
Gi3(X) = g1(X) — g:(X) = 0,417
G3(X) = g2.(X) — g3(X) = (=4.2,2)"
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X
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wi:X; = (1,07,X,(-1,07; wy:X;=(0,17,X,= (0,-1D7
a) WIFRHERY; = fi(x1,x2),i = 1,2, . HERBESEHFERLE Y ZEHEMAT 2.
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b) ZH—MREEEHg(Y)
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ROA%EEGY) =2, HBgW)RETYMEL, EWSNgY) =y —1/2

AR AR ANME—
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FIBREETT MRkl , KvJ (W, X )FIVJ(W, X,)
Vi (W,X) = 9 =1 -Ww'X)(-X)
ow
VW, X)) = (A -W'X)(=X)) = (=6)[-2,-3]" = [12,18]"
VW, X,) = (1 -WTX,)(—X;) = (=5)[-1,—4]" = [5,20]"

BEZFRIFRERVIW, X)) = (1 - WTX)(-W)




9. RN LL FBREIAT A, F12 MUK (X, X,) = exp (=[lx — x| ), Kao6) = 0

wl:Xl = (O,O)T, X2 = (1,2)T; (Uz:X3 = (1,_1)T,X4 = (3,0)T
« k=0, X' =X, =007, KyoX)=0 N =0
FAX € wy, HE,0(X) <0

Ky (X) = Kuo(X) + K(X,X") = exp{~|IX||"}

k=1 X' =X,=12)7, Ki;(X)=exp{-1}>0, N.=1
FINX" € wyr, HEKyo(X) >0

Ka2(X) = Ku1(X) = exp{-|1XI|"}

s k=2, X'=X;=01,-1D7, Ku,(X)=exp{-2}>0, N.=0
?SJX' € Wy HKA,()(X,) > 0

Kaa(X) = Kap(X) = KX, X') = exp {=[IX1[*} = exp{~|IX — (1, 1)1}

« k=3, X =X,=GB0", K 3(X) =exp{-9} —exp{-5}<0, N, =1

Kaa(X) = Ka3(X) = exp {~[IX1[*} = exp{~[1x - (1, 1)1}

« k=4, X =X, =00, K,X)=1—exp{-2}>0, N, =2
X' € wy, HE,o(X) >0

Kas(X) = Kaa(X) = exp {=[IX1[*} = exp{~[1x — (1, 1)1}

« k=5 X' =X,=0Q2)7, K,;s(X) =exp{-5}—exp{-9}>0, N.=3
y‘jX’ € W1 EKA’O(XI) > 0

Kas(X) = Kas(X) = exp {~[IX1[*} = exp{~[1x — (1, 1)1}

c k=6 X =X;=01,-1D7, Kc(X)=exp{-2}-1<0, N, =4
N, =4 ~EfREE R
o RANIBRECH:

exp {—[1X1|*} = exp{—|1x — (1, —D)TI[}
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w:X; = 0,0)7, X, = (1,2)T;a)2:X3 = (1,—1)T,X4 = (3,0)7
o IFEPAREARRSE R E:
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m = Z X, = [051]"
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1. T B K i S M ) et D g 1 AT AR FA o /N DR TR AE T
S NEEL LIS
p(X | @)P(@) > p(X | @,)P(@,) = X e @
p(X | &)P(@) < p(X |@,)P(e,) = X e o,
BRIE, PR SFETH
P(X | @)P(e;) = p(X | @,)P(@,)
FERRASE 3.2 Honf N T () 1B T -
T R
P(e) = PO{EQ 1 @) + P(x{EQrH T @,) = [ p(x|@)P(e)dx+ [ p(x| ,)P(w, )dlx
Q

2

BV e L € P (IR SE B 0 (TR, R PR BAREER 0 IR p(X | @) P(@y) = p(X| @,)
P(e,) I f/Dy, BT BAS K S0 M3 S DR JU 52 /N R AR 3 R U
2. CRIPIAS—HERE S 1 SR 5 iR K

X, 0<x<1
p(x|@)=492-x, 1<x<2
0, else
Xx-1 1<x<?2
p(X|®m,)=93-%, 2<x<3
0, else

TR A play) =0.4, p(@,) =0.6 o XRS5 J0AE 6 J) 1 R B DA B A 1) 43 S
M P(e) .

p(X|@)P(a) > p(X | @,)P(w,) = X e
P(X|@)P(ey) > p(X | @,)P(®,) = X € o,

0.4x, 0<xx«l1
p(X|®)P(mw)=70.8-0.4%, 1<x<2
0, else

0.6x-0.6, 1<x<2

p(x|@,)P(®,) =11.8-0.6x, 2<x<3
0, else



0<x<1:

P(X|@)P () =0.4x

P(X| @,)P(w,) =0

p(x|@)P(@y) > p(X| @,)P(®w,) = X € &,
1<x<2:

p(x|®,)P(m,)=0.8-0.4x

p(x|,)P(®,) =0.6x—-0.6
st.p(x|@)P(e) = p(x| @,)P(w,) = x=1.4

1<x<1l4.

P(X|@)P(@) > p(X| @,)P(w,) = X e o,
1l4<x<2:

P(x|@)P(a) < p(X| ®,)P(@,) = X € ,
2<x<3:

p(X | a)l)P(a)l) =0

p(x|w,)P(w,) =1.8—0.6x
p(X|@)P(@) < p(X| ®,)P(w,) = X € w,

Zi L,

w;, O<x<1l4
@,, l4<x<3

AW, otherwise
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P(e) = [ p(x|@,)P(@,)dx+ | p(x| @;)P(e,)dx
:TkQGX—QGMX+i(08—04@dx:012
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= A [L(a’1|a)2)—L(a’2 |a)2)]P(a)2)
N VA nl_l . 0 =
RTINS G [L(e, | @) — Ly | @)]P(w)

P 1A LR BUIB R T 5 4 RE, (FLR A B A SR . 354 fi /N 3 e T
FIGERTIRRH 0, FIPRHRZIOR A 1, I = HOH B Lt 2 —RER . DRk
T o R e U 01 K e
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o, FRTEA L
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DA T =R, MRMEAR B s Bt 2 B = MREA X, X, X, B B2

T
X, 1p(X;|@)=0.1 p(X,|w,)=07
X, p(X, @) =03, p(X,|w,)=0.45
Xs: p(xa | a)l) =0.6, p(xs | a)z) =05
(1) B DU i N R IR AE P P =R AR T — S22
(2) e R FE RPN D, U LS8 a5 /) XURS: ) e o DU e =N RE AR 2% J T — 2K
it
(3) HEIELFIRFIELEN, EIHEZ = IKLRMLIR .
(1) DU-$r g /N R HE D -
p(X|@)P(a) > p(X | @,)P(w,) = X e
P(X|@)P(@) > p(X | @,)P(@,) = X € @,

F AR



p(X, | @)P(@,)=0.1x0.8=0.08
P(X,|@,)P(w,)=0.14
X, € w,
AR
p(xz | a)l)P(a)l) =0.24
p(xz |a)2)P(w2) =0.09
X, em,
B =AEAR
p(X3 | a)l)P(a)l) =0.48
p(X;|@,)P(®,)=0.1
X;em
(2) B RERTPIR AT, DT/ RS ] e
l,>6,=>Xxen
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EE: B SRE BB NIRRT 0, BT MR IR RN A » P
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2 M o) 5 —
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R(@ 1 X) =3 L |o)Play | X) =

B
R, [ X,)=4
15
R X)=—~=136
(a, | X)) 11
R(a;| X,)=15
X, ew,
B AR
R(al | Xz) =2
19
R(a, | X,) :H ~1.73
R(a, | X,)=15
EEEGERITR
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42
R(ey | Xq) = o =145

53
R(a; | X) =2 =183

R(a, | X;) =15

X, e,
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IR, T IR RNG, B RS R RO T RO 2 5 o SR —
F FARSFROHI %, AT 050 FE RS R REZE R 2 B 0L AT L T DU 04 282
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Wttt py = 1,0), m, = (-1,0)"

woreipe, x < - 0z o[ °
ST lo 1) o 2

H RIS I0ME A A SE, I B T B N R AR U R R S S i R — |, JFSK
HIiH.

d=2|2|=1|%,|=42"= ! 0,24= 2 0
A (I A G V.

p(X | @) =—21 expe S (X — )" Z7(X - )}
T 2

p(X | @,) = —41 exple S (X — i) Z3(X — )}
T 2

1 p(X | @)P(@) = p(X | @,)P(e,)
%ex'“{‘%(x ) 2 (X —ﬂo}:iexp{—%(x — 1) 2 (X — )}

éX=(&j,#ﬁLﬁEﬁﬁﬁm§%ﬁﬁ

X,

1 1 1
IN2—=[(x, -1)?+x*]=—= 1)? — = x?
ZK& )"+ %] 4(><1+) 2%
H 45 5|
(x,—3)°+x; =8+4In2

8. ZHUTHAAEZHAG T (T X5 ? 1R F AR BLR AL T AN Parzen B fifi T (13 A L 2 o
SR G TR MR E R R EOE A O, (BRMKRSECRFINIE I AR B
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FIEREALIS T S A T4 5B IX M REA R I S P 31 p(X | ) Ao
SR A, #5 p(X | @) MEEOE R CAITTIURBECR A (BHEE N0 RERHN
W REAHA 2 H 6, BI AT LURAE p(X | @) B8 i
Parzen Bl THEEBEA AR SEALA A5 X 78 PRI X I R e AR REASL n (s . F
A5 e L 140 5 B SOR AL AE 2 18] P Bl X IR 7 AR X R, o 38055 n Ve dF BUB REA
TR, PR R BB LU ED A7 RME 2 BRI X, BN P 7 S 5 R s
pu)=0, [g(u)du=1.
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1. FEREET AR LR Rom BRIt Re R 5 I R R A Wk ?
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(1) BERIREE (FETRMEREDO

(2) WRIRREE (FETHIFMEEREDO

(3) BhAEREHEIE

RIE: BRSO IR S B ISR AN JRSSHE M A3k 3% P2 BRME AN S B i) B
&

2. BB/ RREEBGERE, ot s
Zr: CBRARES 218221 1)

PLa: Vg B, RIS T BE BRI I N R A R TR 1 X 43

Bhe: 1 YRR G TR AR N PSR AT BRI R s 2) KT AEFEBOE P A2 A
A I X 73 BE 555

3.F L FIUAMEAR:
X;1=35" X, =G X3=1,07, X,=1,49)"

%ﬂﬁﬁjﬁ%ﬁ%: Wq: {X1v Xz} Vil wWy: {X3, X4}, )l'\llj

(1) FRX B w,KP, RIHEHEBIERERRABEBREERES,, BEEHAERE
THEIERE.

(2) HMAS, ITFIREARIMEN, (1) PREBRBAIE? B HEETE.

(3) HFH c-HEEEMENERLR, (1D PREBEEEE? F4HHESTRE.
% (D)

KNEBE T FE A

c

Sw= ) BS;

=1

= —E(X’ m) (X} — m)"

=

= (4, 3)T’ my = (1, Z)T

sl Fhoeb g

2
=Z =—51+ 52—[1/2 _41]

Ferz )



m; = (315)T’ m; = (7/3r5/3)T

32/9 —8/9
1= [8 8]’ S2 = [—8//9 26;9

2
1 3 8/3 -=2/3

4717y —2/3 13/6
=1
(2
BRALEAR: {55, 007510, B 15, | Bk
HRS
15wl =1
BRI
6
ISwl = Y
Gk LR, BHAAE.
(3)
CHM A 82 PR, AN
Jo= D U IIX] = myl?
j=1k=1
BRI
Jo =18
BRI
J, =19.33

ZiEpTd, HERAGIE.

X,=1(0,1,2,1,2,4)T,
X, =(3,2,3,1217,
X3 =(1,0,0,0,1,1)7,
X, =(2,1,0,2,1,2)T,
X5 =(0,0,1,0,1,0)7,

BIE R R/ NEEEN B REREEHTRESITGER D EEARSER), HFEHEK
ERrEHE.
$: Too Simple! 7E LA & BARTHEISFE

w; = {X1}, 0w, ={X2}, w3 ={X3}, w,={X,}, ws={Xs}
l
w; = {X1}, w, ={X,}, w3 = {X3,X5}’ wy = {X4}
l
w; = {X1}, wy ={X2}, w3 ={X3,X4, X5}
l
w; = {X1, X3, X0, X5}, 0, ={X,}
l
Wy = {X11X21X31X4-JX5}



5. DAI—MHAESR:
{(O)O)T’ (1’1)7" (le)T’ (4'4)T’ (5J3)T’ (5J4‘)T’ (613)1" (6'5)T}
WAL PRBEAT RIS, FS HRAATENRENRERER.

2,

=

TR B AR .
[0 V2 V5 V32 V34 a1 V45 +e61]
N 1 18 V20 5 29 a1
V5 o1 0 V13 V13 V18 V20 V32
p—|¥32 V18 VY13 0 V2 1 V5 5
V34 V20 V13 V2 0 1 1 5
V41 5 V18 1 1 0 V2 2
V45 V29 V20 V5 1 N2 0 2
V61 V41 V32 V5 V5 V2 2 0 .

REAR R HGERE: my TR XX ARG, EV AL

0 2 2 7 7 7 7 7
1 01 6 6 6 6 6
21055555
M= 33 3 03 1 4 3
4 4 3 2 0 1 1 3
555110 21
6 6 6 31 3 0 2
L7 7 7 3 4 3 3 0
i‘l‘ﬁﬁ@ﬁ@ﬁ@ﬁﬁ? Ajj = M;j + mj; — 2
(16 1 2 8 9 10 11 127
1 16 0 7 8 9 10 11
2 0 16 6 6 8 9 10
A= 8 7 6 16 3 0 5 4
9 8 6 3 16 0 0 5
10 9 8 0 0 16 3 2
11 10 9 5 0 3 16 3
12 11 10 4 5 2 3 16
BEAT 732K
Wy = {X11X21X3}’ Wy = {X4—JX5'X6'X7JX8}
BEAT I -

Y12 =6, maxy; =1, maxy; =2

Y12 > V1 V12 > V2
Rl REETR, 2 NPids.

6. Z I E T H B AR KA DBSCAN, TS E XL, HayHBERRIERE.
o BRNIR, HHRE.



ENE S BRE

1. 25 g AR VR i s

2

HOREEE 222 LR, “®ES, FREMTT RN R i ), TR
IRAF I LH A R 0 o N B i ) 25 Rt AT o, SERRAIMES . 7

2. H—ANEERE R R GHE K, A EZ RS RID R,
%,
A5
HNER — — I3 FHiR
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L S22 IRE COCEHERT ) A CRAE A BORE AR TORHE R A2 X LA S S0k
FUI o

2. VUNIERE CRQ¥Rr M) HIAT P74 B B s AR, IR DGR R e ek
AT R0 M AT BE 15 EAH DL ) SR BT A A

3. fAIIASCIEHI 53 R UL AR R E X
%
IEAY NS0 BSeyk. 1 B seyk. 2 BUSCE AN 3 ik,
0 B30 WARALARSGEB B G 0k, K A UEA
a—>pf
PR, Hi, ae M ey, XBEN =4 XA AT A PR 5.
1 Bk RO R SCH R0, AR EH
oA, = o fa,
PR, HA, o,a, e, ez LI AeN.
2 BE WA BRSO, KAl EA

A-p



g, Hed, AeN,Bex’.

3MVE s WA RARES SGEEEN v, KA EA
A—aB B A-b

fEs. Hth, ABeN,abeT.

4. FEFEG= (N, T, P, §), HFN=1{S, A B}, T={a, b, ¢}, PLK
P: (1D)S > aAb (2)A > aBc (3)B > bBec ((4)B > a

I :

(1) BB LA E0idie PSR 5 8 3 2

(2) XRATATE?

(3) BT PLAENRKES? (ERAHHESTR

P

(1) NAGRIEARLE T ENEFES, THGCHAERFREENAESES,
P A SN ASES, M SEN NAFHIRIEBR .

(2) 307k G F& R0k
(3) 303k G AT LAAE I 5 &2 L(G) ={a’b"ac™'b|n=0,1,2,---}

HESEREWT:
» @ (4)
S = aAb = aaBch = aaacb
G G G
QL @ (3) (4)
S = aAb = aaBch = aabBccbhb = aabaccbh
G G G G
» @ 3) (3) (4)
S = aAb = aaBch = aabBccb = aabbBccch = aabbaccch
G G G G G
QL @ (3) (3) 3) 4)
S = aAb = aaBch = aabBccb = aabbBccch = aabbbBccccbh = aabbbacccch
G G G G G G

FIREA, HHSGE G RIE E 2
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(1) 5(95,0) =105, &} (2) 5(q,1) ={a, .}

(3) 6(q,00={a} © &(q,)={a,}

(5) 5(a,,00={a,} (6> 5(q,,1) ={a,}
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i) FRAIRE[q,] ERALT S0, 1FIL T HRPREHEBEIL. FOVE S HH
5(0,0) ={0, 0} T A IS RLIEERLIRAS, BB RS [0,0,] - XBEINTES
1 6(0p,0) ={0,,0,}» TAE A RN RN, HOFHEIRE [0,0,], THZRES
S AAERE, #[q,q,] 8 A THALIRE .
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AEHEH RS
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frigl. He, N={S, T}, T= {a, b, ¢, + *}, LI P:



(DS>T, (2)S > S+, A)T>I, @), T=>T*I, (B)I>a, (6)I>b, (7)I>c.
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