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BaO Y10 = —0.165562% + 1.0597x — 1.6575 0.8050
FaOy, v = 03728722 — 2.3791x + 2.3604 0.8353
Sro 112 = —0.0087612? + 1.46082 — 4.4054 0.9550
Sny s = 0.007794722 — 0.042001 x + 0.038973 0.4000
S0, y1q = 0.217552% — 1.0007z + 0.65265 0.4000

16 GYPUIEHAS W46 P H R A o)1 07 F

fb2E mL Ay HETTE R
Sith i = —0.33962% + 1.0705x + 2.3223 0.8838
NazO yp = 0.10372z2 — 0.60500z + 0.78503 0.8641
Ka0 vz = 0.03007622 + 0.053855x — 1.5456 0.2355
Cal yy = —0.147452° + 0.76249z — 1.3586 0.5873
MO v = 0.035845x% — 0.040357x — 0.74295 0.3290
AlaOy ys = —0.373812% + 1.41762 — 0.79698 0.8702
FeaOs yr = 0.308312% — 1.61z + 1.2538 0.8462
CuQ ys = 0.427%x? — 1.7517x + 0.45063 0.9997
PhO yo = —0.2202022 + 1.0199z + 1.2875 0.4710
BaO tho = 0.24927x% — 1.0428z + 1.9411 0.8984
Py w1 = =0.20757z% + 1.4471x — 2.6769 0.8652
Sro y1o = —0.0179882% + 0.001265z — 1.5109 0.9926
Sn0; ths = 0.12159z% — 0.6138z + 0.50007 09748
S0q 14 = 0.020052° — 0.10805z + 0.08985 0.8349

did S 15F0192 16A n F1, — 2k a4t o IR B2 MM, o) LA %k
SAFE WA R, RkERERNEZES, G IRE R? Hrupt b ki i
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W, AHLS I R? ML VS R A EHN . MDA AR %A R A
(3) TR BUE i A AR BT & i O Tk
BUZFIR M f(z) =ax® +bz+c.  THALAMER TS N (t,c). Eft L
ARG RE. o AniZ b AP - ol Ed= f(t) —c-
RIEAT CAGE, Yt =1 BLARR AR, IMUEZ SCiA AT S Rt r 48, fE i
B M it b PRI . HPET B2 P L A ML AT OREE . 2T U  3R 7R -

')
Y (t.H{E))

=1 t

F3 faaER

HEE 3RTHI, A AR (KL i R BO R d IR 2. S5RIRJA
WEHIT d 1M S &, & IS R TR R st (L e = &
Mg i AEELL. B d RN, XSS A MM PSR N T MR
1AL AN, TL4 & = vd, FHEM d 5 AB0EH -+ il AR fL s -

) LR B L g

A FIREELCREFIL AN SRR V = (v, ) i WAL
L AR A AR P L AAR . P A G HOE ST H A U (1) R

W =U; —Up =12, ,p=1
= j=1,2 I
Ts; = =1,2,-,p—
T Tisrtem Y 4 (an
1
Ty = =T
(I-E—E;';ie“")

AR QL) T S I Vo= (o, v, o0 v ) ERRE AT I B8 X = (21,20, .., Tp)-
(3) T4
AR ST RN IR . T O M SRS L SR 1TRILA 18R R .
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FAT 1 PR AL e

PR Si0s NaxQO FKa0 Cal ... P0Os SrO SnOx SO
07 6963 0 632 329 ... 357 017 {0 Ll
09 7392 0 626 295 ... 258 015 0 0
10 7309 0 552 317 ... 495 014 0 0
12 744 0 582 288 ... 268 015 0 0
22 7287 0 604 218 ... 245 015 0 0
27 7368 0 572 28 ... 24 015 0 0
03 34 1 5603 { B 5.2 e 276 012 0 0
18 5655 0 1427 549 ... 48 015 136 0
21 5915 0 888 62 ... 333 011 0 0

A 18 AR MAE e P
 2ap] Sty NagO KO CaQ ... RO SrQ Snly S0y

0% 6739 252 0 023 ... 022 005 174 096
08 P Ak 5395 339 0 041 ... 129 007 234 671
11 Td.36 1.65 007 026 ... 088 004 1.14  1.25
20 7508 205 019 032 ... 023 009 142 156
24 T0.82 1.59 0 11 ... 004 004 1.1 1.21
26 65.12 227 0 021 ... 019 005 157 076
26 PRk 4552 286 021 038 ... 111 007 197 66
SIfpfel 6302 158 0 135 ... 0.8 004 03 1.2
S51ff{c2 6062 18 0 174 ... 09 008 128 14
52 0068 (.63 0 1.11 ... 071 003 094 103
54 5951 158 012 024 ... 056 004 109 12
54 PRl kAT 5002 253 0 04 ... 138 007 175 193
36 6R.33 2 0 017 .. 014 0.09 1.38 1.52
57 63.87 252 0 02 ... 028 011 174 191
58 6563 141 012 125 ... 079 003 098 107

(4) 5307 S AEE

ETAATER . it SRR B A SRR, AR T AR
AN RS BATHEEE . BRSO 25 Bl o6 80 H B 10U RS 08 17 R
Srr . B EATE UM W ACRT 2t =E nl o % BB 6, nl ACRIE S RIRY & (L2 pior R IR
3 100%, O R AERL LA 5 A S0 B Ry s 7y i AT A KR R E R
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HE.

FEFWAHTET . ARG T HR e D1 RN D2 pisde D3 #i7
TREQH. ETREMNNT. SREEHNEE D2 £S5 LU #EE D1 $HC
AR KR WEEER O —28. BIem il E0E D2 S WAL B ammpl. Bkl s
AT n A R A M ML ATR S e E R R B BRI Wl 2
BRI e T MR

AN~ Tl B e N R A

6.1 BFRHIE 55—/

U BERAET P P S R A R IR 1 2R TR 2 R R R R R
BIME T AL. BRIl DR R 2 S8 T 28 i (M —aysR . (A ey T
b2 mar-a B BT Wb SRR T k. R SOA A al AT SRR —i. &
SCAE RN _E R 134 LA SRR AR AL SR S A W (b s Bl T 40 BA R 25 i
{38 HH TR SREAE 41205
6.1.1 90

P R T EER A SRR . ER IR PR R e, R
THEAE—TERYE ERNE., 88— WER R —T NN, 800
— SO AT A . IR TSR T 0 F RGBS ST i, EElISrEEEP—
FHERNE TR, (RN RN T Sdmaere 0 35 R R R o b i AT
. Fit D3 FER R EGERE Reh AT HREAT I RATE A 2R . (S04 (1) LR
{FEE i (G) nl 5E LI F -

H{p)=->_pxlgp

HY | X)=Y_mH(Y | X=X (12)

i=1

G(D,A) = H(D) - H(D | A)

e p FoRBERLE SRR, A LRiE, D AREEER. H(D) & L 5%,
H(Y|X) 5 &L /%M. H(D|A) #0115 E A =800I D FIS&IT TS EITE.
6.1.2 i oy a5t

5 HH SPSSPRO T HRs b4 2ts, {RBIETRINT:

(1) 1 A WAk

Flf o KL ECESE . EL 70% SR IR, 30% SEE ORI, 32140l 487
AR ikl AL AR RTRY S T R LR Ty PO S E. HiEs
B POO F BT EST 8495 B, $IRTroMaiss: Yigsms PO 8T
2495 BF. BHEIFTHROSES. AESRAITARmE 1905,
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4 Ak F M dE

19 RMALRM PR RS

BRE Wil #HInf=E HE F1
HEGH: 1 1 1 1
A e 1 1 1 1
it 19714, ARSI TR . A=, MR F1 B8040 1, Fom R
HIPERE 13T
(2) #1 3§ AL

FEAT AL R R LR T0% SR IE R, 30% BaR(E ylllid g, MBuE shr
SR ER R . METTHL, FALSRB SR o AN F 4 M PRO (e, L3
PHO {3TAuli® 1+ 6155 I, W HIT+ S Ep0aE. LiEpiET PRO FTR AT 6.155
If, #5HT R, TR A AR A T 2080 .

&%

=X

=,

M5 AR
#2200 FRHALRANRSE M PR

£ 8t fiog B # |52 T F1
PlEE 1 1 1 1
AR 1 1 1 1

Hid 2001, IR e, dinfEE. M FL RECLE DY 1, SR iE
HIVERE [L19F
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6.1.3 [l 45 /Il S 44

i AT . o LARH LU R e

(1) ¥R S BRI 4y, R TR A PhO &, EDERSIEIANY
PO F HEEERG, FEISEREAY PLO & RARAE, [RIL PbO & BERE% VA4 X 70 05 A0 3 5
NS A E A

(2) 5 S B 5 0 T 0 2 s e 2 R R . SR A STT L A TE I
e PR L R, I A R S BRI POO 5 RS
6.2 1) 45—/ )

B AR B OB RS RET A BT R CIREINY: MR
LAMEE RS BF R, A S FUASERS R BB BRI T
WAL R KL T T 4 3. B T IR OB M T WA, A
ATHEIRAD 14 A0 T B AT R BB . B 14 AL B = 2. TR
s BAT TR 5 SR A BRI L IS 1T Q BUEEAS, ETISE W/ R R,
6.2.1 R MBS0

FERPERETIA TR . B R AR

(1) HI% R

AR 2 ROELIE (21,225, ., 2ng)T € B = 1,2,...,m), PR ; 7 o (9 #F
A% AT E T IR oL R . AR

oieg (%55 — &5) (it — Exe)

Ty : {13}

[Z‘—l (z4; — Z5) ? iy (i — ik}]:

(2) HOG REOE PR
FIH Matlab 3R 4 14 T-LSERE PRI BCAEME S REUURE . S5RINIY 6875
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RUAEAR (i)
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[i 3 0T
(L o6
WLEE R, (FoiNe) 2 &
BRI () | s ol A
SRR P [ ] WLAE (i o
CE]AL TP ™ g LAk AN Qe | 0
HiwLiE 8 (P0s) [ | RSiE i ira0s) [N
WAL I (i "- WiEtE o) |l s
LT BB {50 l||_| WLAE W (Se0 | L]
LR (o2 | N i WLk o) L
R e L T A g A o g Eh S
v-‘&é:—'\.*;'\"‘ -\.\i}\'\; Q@t.-m\éﬁ;ﬁ%ﬁ;# i; I:w-i \".'.‘-F._ ;‘-‘F‘:?f"{v‘:\i:\ ‘33\@-%@}\{?&*4-% «.ﬁ.
- S - 3 S Tl e & Ity
ﬂ:,m,}\mﬁ;,@;%&.&ﬁ% AR A S &g‘@t@ﬁ.i&&@: A
" - Lol
i \.w-q_
L =
(a) & ELLAE (b) FrEA AL
iR L R R R 4
WL L (5102 T BLAERL (Si02) [ ] I~
WL IE By (i L MR Iy () Ve [ 0we
WL (R [ LR (e o
WER a0 [ 03 AL (Ll
WLARAR (U | o WL (gt .
R SR MieRLCAL2 i
WL (Fezaz) Lt B (Fo2og) fi
LA B ) [ ] LR (o) | o
LT (i) . 0 3 LR (P i
WA (Rl B LS8 Chat) | i
Ak —@dezos) | fa e o crzos) (SRR
WA (5r %1 WLAERE (300 a
VLI B i) VAN (5a0e) i
AR B (5402) | WUAERE () |
v O s R R R Ao A R L N o e R
;‘»g_.?ut'-‘-.igfxf f Sl P e S A e A
\?\"\?‘\Q?'\-_q_".‘*K}“&&xﬁi'm?ﬂ?\?"\?“wﬂ&&@& o wﬂtﬁtﬁ}ﬁq?qﬁﬁu 9\'\,{"‘?‘-"\'&
RPN R A L R AT e AR AR
" + K - "t" Q:‘
e o

() a1k (d) mA L
6 PUIHIERERFF
i EE R T AEES RN 0 it . [7EfE NAN {if.
W REUERE TR, Fite bz B2 R ARG, HIEAT LR 14 MEF R
SRR TERT R B, AT I UL (USRI R IE T .

AR SCAE T 6 RGO T EEL b ey A . (o A Rt P i B L S R A T
(3) do Fe B 20 1
S SUPTRRAR it [E] YR B 0 (14).

R(G,G2) =min{dj} ,x; € Gy, € Ga (14)

Heft, dje =1 - [rge] . BB R(Gy, G2) SR hEP B 8RRy P A~ e b [y 4
UL 2 (A 2
(4R BRI SR

FIF Matlab 17 R BI04, S5 21, 3822, 32 23H1% 24/ K.
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221 EEAMNAE R BB

sl s

‘z’:} A, ;E a‘l-"!gf} . __”2{)3 L Feally | Cuwl”, PBO , Bad | Pg();. , S0
P NasO, KoO  Cal 504"

=3k Si0s , Snlq”

* R ET s

222 HBURM L R B

wxd il (b
-,.f-j '-ﬂf ."'N'Lﬂ;g{j 2
P 5i0z, SOy

oo, CaO . MO, AlaOs , FeaOs  Cul7, PO, BaQ |, PaOe , S}, Sniy

=
P oy
[FE

= et e .

#23 FEAAE R RS

el {LF mior
i —k SnOy”
o — % Nay0,8i03, M g0, Aly Oy, Fea03,Cu0 [PbO,BaO, Py 05, Sr0,K20,0a0
W= 80y

#24 BBIMAE R MR

%5 {5 7

2 CuBa(,50,
P o Cal, MgO ,Fea 03, PbO P205,5rC"
W= Si0s , Snla, AlO3" NaoO | Ko

* BT .
U HIE T & Bl A AR RS IE AR E Al A . T8/ D0H BA R BIR G152 RIRHE
R EEGL. T Q B
(5)Q BRI R
Q B AR a0l TR
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bt 1441
Hifest
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E

Bl 7 s sk
6.3 FPAFipE — a3 =i
6.3.1 S RRREHT

A SCHEH R Rl TSR T 530 o R T AR AR 2, RBFIHT R B Q Bk
Fe ERESHRUR S IR EHSHFEIFSHEEN, BEfCER S,
W R, AR T RS WA T, GERRMT R B, i R AU
AT AT %4 R Bz [y K ROV AREST L . thrl EAT ff o e 2l 2 e Y S
FEEL. AR R BIZEAG 14 AU o T 2ENE 3 4. Gl MR AE R by U
FIENMEAN S . il R RIS A i o WO LAT R .

A E R R T R ). AR R BRI SE M Pl e
BEFT Q WM BRI . ML TR T Q RIM R Wk, SLikiT R BIERE
{EIFFT Q IS AT AT S iy Sl o dh e e
6.3.2 fUBRE ST

SRR 53 B T MU B a7 B B R BB S T S0 TR 3 A AR TR R R — vl — 4%
SRS R R A E S BT R R B, AT A R RIS A0 3 P RHE R T
b s, Gl sl b GO BRI o A EE ARG e, R R Y U T ar de
I A AT E R AR W R LT TEEED, AT o 25 RS &, W LA Bk 25 frn
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225  URHERROE R R Eh M

51 HFRHIETE i E |
Sn(2 0.1
ra i A Al Cu0 0.15
CaO 0.15
Na20 0.2
kL CuO 0.2
Si02 0.05
Sn02 0.15
P Ak CuQ 0.15
$02 0.15
Al203 (.15
Ak Cud 0.1
S0 (.15

MERa LIEN. NTF=ARNNEEE. HEsEFELT 01,02 EHA. #
—C R o EURE]. AERMEGEEAR M R8T R R R, hita) ELRE]A ST
{3 H B R [0

L T R ST S R A

7.1 EER R = 5 il

B ) BRI B SO (S AT 0T, T TR R B Y
SR ok A RSO LR . SR 2 RS, I 3 Rk Ho
AR B, R i TR T R AR MBI LB . A, &
AN 3 A KA T ML (S Bl DUHF M 75 . B et 3 ot
SURHETS 0 (AR L) A
710 e

FEIN A — S — NIRRT . ARSI BRI S A W SR R e, BT
L5 PR APAOAR BN . A SO NI 3 SR S R R AR (L. R MR e
{5 e 201 2 SO AR e BT 20 It B R AT 226 5B 267

e

226 RUHDRET

3 AT B it
o P 1 AlA6.AT
YR 1 AZ,A3,A4.A5,A8
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7.1.2 K
A Q BRI FFONLE RSITRE . SRR AKARERT N LRE
HETRYE . BT LERmE 2700,

X27 BMEHR
HIRTER B
oo T 7 ALAGAT
LR A2,A3,A4.A5.A8

7.2 EAF R E =58 N i)
7.2, 1 U i

REE S — DR R &, TR S E, AR TR E—f iR
Jg PbO. T WAMAERL, 5 PO > 6.155 B, Blln/$)q Al is, M{ERD I Gk
I A2, AS. A6. AT PO PR S8 4rBIR 34.3%, 12.23 %, 0%, 0%, 11| 6.155
R, SRR s Bt m . BT LA B AR B A0 I T S B T 2f8
BRI RURTE T T AR M AILSEIE ALA3,A4,AB Y PbO RIS B 41815 0%, 39.58%
.24.28% . 21.24 %. E{|SHRYT 8495% MIERSCN. BRIERAZ R EEEIEE T R4
s I A R A BAE N TE SR B AT 2 BT R Rl B 4 . SR BTN, BIE
AP =8 R A SR AT SR A St BE . TEMERREE IR L R A ir e .

I\~ I DU R T RA

BRI AR RS IAZERL, Spbr M R A Z ISR HRAE . RIS BRI a3 S )
SFONM LEBSHEIRIIRAR, DL Siop (FREITH), M+ =9ighih£179l. R
2 B SR AT IR (0 AT IR, I Si09 NagOw ... SO {1 REHTH], Fa)%
B AEGETT DU BTR B X R IT(E.  DASCHR{EC/D Rl B s
8.1 HAF IR 55— )
8. 1.1 B {0 3006 430

R AT S AT S A A B R LT AR A AR LR IR PR R R R R 5 32
W SRR AR IR . BB R Z ORIk, B2

Stepl) WREHAONE (ITHAR) REBXHF GTHFE.

FEHLITAATR AT m A TR n 1. BL8FH 7o = zo(k)|k = 1,2,...,n. Ik
B R o = (k) k =1,2,...,m.

Step2) A} BAEHET B

53 BN BT R LAR - 175 R — PMEIRET AL B . &S5RI & M MEIRRI T3
ff, TFRIZIEAR PR & T BRR LAGZIOMR . kbR of B BRI IR FRT R /e iR AY
G, BRARAERNIMER 2. O 2y RN Z TR, BABREAR
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Eljgf_z_j:.r)'j Ty

o A (13)
ij
SRR A 2:
f1m F2 -t Am
7 — I3 Fpr vt Iom (16)
Il T2 7 Inm
Step3) B 4% HURR (DM AR L
TS THEE N RRR w = [wy, ..., wa]. B w(k=1,2,....n) F5H &I
A BT R .
Stepd) iHH RO AR

min, ming |xg(t) — 2.(t)] 4 pmax, max, [xo(t) — 2.t}

)= T R) — )] + pmaxmas, 7o(t) — 2, (6) &2
Her pl0,1] ForEt £380 (—HEH 0.5) . BSIEEMNEEES /X N
fi
y{mﬂiijull{'{}} i |If_||:’k] fi-;fk}l 3 pb[?:‘ = 1!--2!- A 1mrk = -1!2! bt eﬂ-j {]3}
e a BEEE, bAFEEAE. HENT:
a= miin mkin ixo(k) — x(k)|
(19)
b= MIRETE |xo(k) — xi(k]|
StepS) HH KA ATBOLTRIL )
ri=Y_ wlk) (20)
k=1

Mt vy Fe 88 4 DIPTSR T RN & R ARSI
8.1.2 BERUAYR AR

FlH SPSSPRO 43 BUEEFIA0. SRS LL Si0y o T 519 3 (0 ST 1= (4 F
|l 870114 9B
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FE28 R S0 BRE G %

5l P R HHE R
Na20 (1.893 (0. 899
K0 0.972 0.977
ClaC) 0.921 0.969
MgC 0.981 0.975
Aly Oy 0.98 0.667
Feg Oy 0,982 0.973
i 0.951 0.978
Fh 0.97 0.991
BaO 0.962 0.987
PaOx 0.986 0.949
Sro (0.968 0.987
Snllk 0.962 0.959
S0 0.962 0.932

i E AL T RBA TN [0,1] . BRBER R S A
(] $i02) FPUIFHERR. KMRIART. FORAFIT IS BT ALZ R XS
ZHME A EZA B AT AR Si0 TR ST HFE
AW P05 FUETRI MRS 0.98 . RIITHMRGET. TIA0AH Na2O RO N A
0.893. EIITARAE. AT HIUSINEITH] SiO TieT: SO+ MIRMIL LRI
PbO R J ity 0991, RNITARRES. TIAULR AlOs TR JR I 0.667, EI
TR, Sk AP BILL BaO B, SrO REYAIE. 1Y PhO f9% R
RERS: SROTRAIATIE . Si02 & P2OS TNACK XL : M T MR
Si0y 5 PbO T ik F It
8.1.3 % 5FHEHAR

PSRRI A L2 A 2 R BERE RAHERL |, HoS R I S B S PR
ERMEI, o RIFERIER A LRI AT, RIS IR = TR
I R AR B ORI T 00 . P 3 T B O % MR A 75 X
10.0,1] k. TSI KT AR Sk, S RBLEIEE U PYO B Cuo
SEFRIRIAL AlOy I (K TRIT S KR . BLTHRAE. 186, AT roesm
S1L4 PO Sk CuO JyBITIIRISIL I AlOs KRB M (I RS L, AT .
e PSR L — SRR CaO. IR NaxO: TirlFH QI
(U — AR AL BRI SOz RN ALOs.
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(2) AT g oW ORI R RO TT PR B . of EAGRIE Tl EI R 2 1R
5k BLHHRLE 100%, {fi{q S0 G s IR el 58,

(3) AR R RARLIEED 77 sOM R TR SR AT, o) CAGEIRRERMIT 7.

() AL B TR S ERZNATHERIE, (0 R BRSO BERR TR
nf AF L2 RO IR R E M AL

(5) B AR CANSERN T ARNE S, AT ENRENEH. FA
R, T4 E, FAAS HIE TSRS S R A
9.2 Whkxi

(1) ASC{E W PR R/ ML B AR BTSRRI, (HE 95 R EERIE. Tk
PRIE S B ROE e d .

() AR ERAERANT AN S ECHTESERTEMRA, JTERER
Re

2% 3Lk
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[3] SREALE and 4. 3T 45 ) LAY B0 BUR BRI IE R ACE . Statistics and
Application, 7:271, 2018,
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Fft B
2.1 RFE SN

clear: cle: close all:

woE=R

4 [data, nace) = read_fen_lei_zing():
1

% D=pdist(data, "minkowski'};

% M=aquareform(D);

i Z=linkage(D, cemtroid®):

¥ H=dendrogram(Z,'labala' na=ze);
% xzlabel{'City'):

% ylabel{"Scale'};

% Ce=cophenet(Z,D);

% T=cluster(Z 3):

R
is_gian_bei = O;
ok = 1;
if is_gian bei == 1
[datal, na=el] = read_qisn beilok); HifiH
alse
[datal, namel] = read_gao_jiafok); W#{F
end
% fer 4 = 1 : size(datal, 1)
1 if sum(datai{i, :}) -= 100
% datal{i, :} = datal(2, :) f su={datal(2, :)}) * 100
i and
% and

D=pdist(daral, 'minkowski‘, 2):
I=linkage(D, 'vard');
Hedendrogran({Z, 'labals' namal):

set(H, "color’, 'k', 'linewidth', 1.23); FERIESHEA Y RE,

if is_qian bei == i

title( M R ER K E ", ‘FontSize®, 16);
alae

titlel" WITM S E", "FontSize', 16);
erd
xlabal(" = 4", 'FontSize', 12);
ylabal{*Scale', ‘FontSize', 12);
k=2
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Tecluster(Z k);
far 1 =1 : k
ta = Sind(T == 1); KRB HR
tm= ta'; KEEFHE
Btz = reshape(tm, 1. length(tz)): YEETHE
fprintf(2, "HIARSET: W', 1) UETHAHR
for § = 1 : length(ts)
fprintf("fs ", nazel(t=(j)});
end
fprintf (*\n"};
end

b Haa
zl = £ind(T == 1};

Depdist(datal(zl, :), ‘'sinkowski’, 2},
M=aguareforz{(D)
Z=linkage(D, 'vard');
narell = na=el(zl):
H=dendrograz(Z, 'labels' nazell);
xlabel (" 4 84D
ylabel(*Scale');
C=cophenet{Z,D);
k=2
Tl=cluster{Z, k}:
for L =1 : k
ta = FinA(T1 == 1): LA ®1 2090 d
ta = ta'; YEETHE
fite = reshape(t=, 1, length{te)}; KX ETAE
fprintf (' EUAA M e, 4); AEFS RN
for § = 1 ; length(tz)
fprintf(“4s ", namell(ta(i}));
end
fprintf ("\n");
and

z2 = £ind(T == 23;

Depdist(datal{z2, :), 'minkowski’, 2};
Mesquareforz{(D)

Z=linkage(D, 'vard'); namel2 = namel(z2);
H=dendrograz{(Z, 'labels’ maral2):
rlabel{" fE L) :
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ylabal{"Scale');
C=cophenet{Z,D};
k=2
T2 =clustex(Z k};
T2 = T2 + 2
for L =3 'k +2
tm = £ind(T2 == i); RH WL MR
tm = tm": KE A&
ez = reshapa(ts, 1, length{tz)): ¥EXEHH &
fprintf (" BYAR B W, 1) XEFHESHE
for § = 1 : length(tz)
fprintf(*}a *, na=mslZ2(ta(i}));
end
fprintf("\n");
and

zi2 = [=1; =2];: Ti2 = [Ti: T2]:
[-. ind] = sort(zi2);
Ti2 = T12(ind)};

% plot(Ti2, datai(:, 1), ‘*=');

ik
ok = ;
if ia_gian bei == 1

[datal, nazel] = read_gian _bei(ck}; HiFiH
elas

[datal, nazel] = read_gac_jialok); N#{7
and

fea = ones{l4, 4);

for i =1 ;14
fort =1 ;4
feali, t) = zean(datal(TI2 == %, 1});
and
and

faa = fea";

fea = [fea{l, :}; feaf2, :); feald, :); feald, :)]:
¥ 122a
2124

B if is_gian _bei == 1
;o fea = [fea(2, :): feall, :); fea(3:4, :)]: ¥R

% alse

3 fea = [faa(2, :}; feall, :}; feald, :); fea{d; :3]; Nl

% end
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Y ford=1: 14

% figure;

% afMil{feal:. 1});
% end

it

0= 1.4,
xl = 1:0.2:4;
feoa_naze = [
" E(s102)"
K, df (Na20) "
44 (n20)
b BT (L
otk (Mgn) "
", AR (A1203)"
= &4 (Fe203)"
4, LR Cu0) "
= 4l (PROO "
=¥, 40 (Bal) "
"5 # % = % (P205)"
o AT
i, f.4% (Sn02) "
=— # Es02)"];
a=1: b= 14;
p = zeros(ld, 3);
for 1 = a : b

pli, :) = polyfit(x0, feal:, 1), 2);
¥l = polyval(p(i, :), x1);
R2(feal:, 1}, ¥i);
Mfprintf("¥s H&M FHER: Ys\n", fea_name(i), nu=Zstr(p(i, :13);
figura; H = plot(x0, faa{:, 1), *#°, ‘LinaWidth*, 5); hold on; plot(xl, yi, 'o');
legend{'HEH, "Hafir):
Yeat(H, 'LineWidth', 73:
xlabel " A d 0 M),
title(fea_naze(i)):
ond

iR
[gian_beil, gian_beid, gao_jia3, gac_jiad] = read_pred():
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qian_bei_predd = zeros{size(qian
Eao_jia_predd = zercsisize{gac_j

gian_bei_pred2 = reros{size(gian

gac_jia_pred? = zercs(size{gac_j

if ie_qian bei == 1
% Mgh K20

baid)):
iad));

_bei3)};
ia3)):

for 1 = 1 ; size(qian_beid, 1)

for j=a:b
if jem§ || J==3

qian_bei_predd(i, j)

continue;
end

if gqian_beid(i, j) > 0O

qian_bei_predd4(i, j)

B O

alaa

qian_bei predd(i, j)

getY(plj, @3,
end
and

and

1):

for 4 = 1 : size(gian_beid, 1}

for j=a:b
if =5 || j==3

qian bei _pred3(i, j) = qian beil3(i, j):

continue;
and

if glan_bedid(i, j) > 0

qian_bel _predZ(i, j)

2. 1);

alaa

qian_bei_pred3(i, j)

get¥iply, 2, 1)

and
end

end

writecatrixz(qian_bei_predd, *

yritezatrix(qian bei pred3, *
alse

% 502 Sn0Z NaZD

for 1 = 1 : size(gac_jiad, 1}

..fgian_beid.xlsx"}
..fqian_beil . xlax')

6

= gian_beid(i, j);

= power(gian_beid{i, j) - getY{p(j,

= =pover{-qian beid(i, j) = getY(p(j.

= power(gian beid(i, j) - getY(p(j.

ko 4), 1/2) + getYip(j,

. 4, 1D+

D, 4, 12 + get¥iply,

= -pover{-glan_bei3{i, i} - get¥ip(j. :J. 4), 1/2} +



for j=a: b
g m=da |l =18 H j=—2
gac_jia_predd(i, j) = gao_jiad(i, j);
continue;
end
if gac_jiad(i, j) > 0
gao_jia_predd(i, j) = pover(gac_jiad(i, j) = getY(p{j. :). 43, 1/2) + get¥(p(j.

s I
else
gao_jia_predd4{i, j} = -power(-gao_jiad{i, j} - getY{(p(j. :}. 4), 1/2)} + getYi(p(j,
i S5 b 1
end
and

end

for 1 = 1 : size(gac_jia3, 1}
for j=a: b

if j==14 || j==13 || j==2
gac_jia_pred3(i, j) = gao_jiad(i, j);
continue;

end

if gao_jia3(i, j) > O
gao_jia_pred3{i, j) = pover(gac_jia3{i, j) - getY(p{j. :}. 4), 1/2) + get¥ip(j.

e 13
also
gac_jia_pred3(i, j)} = -power(-gac_jia3{i, j) - get¥{(p(j. :}. 4), L/2) + get¥ip(j,
R b
end
end

and

sritezatrix(gao_jia_predd, *.. /gac_jia_predd.zlsz’)
sTitesatrix(gao_jia_pred?, '../gac_jia_predi.xlsx')
end

F % C
3.1 Log-ratio ii 75 {fi

izport nuspy as np

import =matplotlib.pyplot as plt
izport pandas as pd

import openpyxl

from skleamrn isport decozposition

7



def loadDataSet(filenaze):
ex = openpyxl.load_vorkbook{filenaze}
sheet = ex, get_sheet by _naze("#H{¥")
datal = []
data2 = []
for 1 in range(2 , 20):
res = []
for j in range(2 , 18):
res.append{shest. cell{rov=4 colusn=j}. value)
datal  append{res)

shest = ex.get_sheet by _name ({14 =)
for i1 in range(2, 51):
res = []
for j in range(2, 1€):
ras.append{shest.cell(row=i, coluzn=j}.value}
dataZ.append{res}

return datal , dataZ

daf process(data , m , =)
X=]
for 1 in range(d , n):
res = []
for j in range{0 , m):
if datali]l[j] == 0 : continue
elsa

ras.append{data[1][1])

dosm = 1
v =[]
for j in range(? . lend{res) - 1) :

w. append{res[j] - res[len(res) - 11}
for J in range(0 , len{w)):

down += np.explwljl)
ptr = []
for j in range(d . lend{w) }:

ptr.append(np. expl[j1) / down)

ptr. append(l / dowm)

x =[]
idz = 0
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for j in range(d , =):
if datali]l[j] == 0 :
z.append{0)

alse :
x.append{ptr[idx]}
idx += 1

X.append{x)
return X
filenama = ‘Log-ratio® 8 xlsz’
datal , data? = loadDataSet(filenaze}
print (datal)
print (data2)

datal = procesa(datal, len{datal) , lem(datal[0]}}
datal = procesa(datal , lem({datal) , len(dara2[0]))

§ 38— Tazeal & i

¥k = openpyxl . Workbook()

# B —Tsheet, &4 Hoy_sheet, ALK S "sheetl”
sheetl = wi.create_sheet(" & i¥')

sheet2 = wk.create_sheet (')

# fEny_shestH F AR E
for 1 in range(l , len{datal) + 1}:

for j in range(l , len{datall[0]} + 1}:
sheatl.cell(rev=1i, column=7). valus = dataili - 11[j - 1]

for 1 in range(l . len{data2) + 1}:
for j in range(l , len{data2[0]} + 1):
sheat2.cell(row=i, column=j).valus = data2[i - 1][§ - 1]

wk.savel' ../ 8 Z | ."E.-"I.urta.tiui_i‘-_ EBEE xlax")

ik D

4.1 Log-ratio i
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izport nuspy as np

import =matplotlib.pyplet as plt
izport pandas as pd

import openpyzl

froz sklearn icport decozposition

def loadDataSet{filenama):
ex = openpyxl.load workbook(filenaze)
sheet = ex.get_sheet_by_name(" {17}
datal = []
dataZ = []
for 1 in range(2 , 20):
res = []
for j in range(2 , 16):
rea . append( sheet . cell {row=1, column=7} . value}
datal .append{res}

shest = ex,get_sheet by _naze("iiiF =)
for 1 in ranga(2, B1}:
res = []
for j in ranga(2, 16):
ros . append{sheet .cell{row=i, coluzn=j). value)
dataZ . append{res)

return datal ., data2

daf processidata , m , =):
a =[]
for 1 in range(d, n }:
dowvm = 1
nuz = O
b= []
for j in range(d , m }):
if datafi][j] == O:continue
alsa :
down = down ¢ float(daral4]1[1])
nuz += 1
dovn = pow({dowm , 1 / mum)
for j in range(d ., @ ):
1f datalil(j] == 0 :
b.appand(0)
else :
b.append{np.log(float (data[1][{]) /dowm) )

a.append(b)



return a

filename = 'HE— LG M TlogX# . xlex’
datal , data2 = loadDataSet(filenane}

datal = process{datal , lem{datal} , len(datal[0])})
data2 = processi{datal , len(datal2) , len(data2[0]))

¥ B H—Texcal® i

vk = openpyzl.Workbook()

# £/ —sheet, % £ Yoy _sheet, MiLEH Y "sheatl”
sheetl = wk.create_sheet("#iT'}

sheat? = wk.create_sheet( 444l ')

§ Eny_shest T H A0 AR %
for 1 in range(l , len{datal} + 1}:

for j in range(l , len(datai[0]} + L):
sheatl. cell(row=1, colu=mn=j).wvalue = dataifs - 13[j - 1]

for 1 in range(l . lea(datal) + 1}:
for j in range(l ., len{data2[0]} + 1}:
sheet2.cell(row=1, coluzn=j).value = data2[i - 1]J[j] - 1]

wk.savel' ../ % = Fl/Log-ratio® & . xlsx' )}
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