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F—E %4 Tt
§1.1 AaRfzEit2&?

HEMERSBARANSESFBALEN TEZS L. BatdbRitEil. B4
ST AR BB TE . HEFHON AMTRMXEMEWENEE. % TIEEmIEE N REE
FAENERFEMRERNSE, XFFEHBWHEHITEMT, NTHEKRE®ERE
FRERAHXGER. BEITEVNRE, NAREAGEHTSFEEAFETRANH %
JTEREA, —IHRHFNAES 2R EFET’% (chemometrics) AT . 20 £4
KB BRUE ], (2T BB AR BB LEPHEINTE, ELBNIL¥E
MRS T,

it B REEMG I AR BB ¥ = E BT B — %%
B, BUEFEDPBAEFE AN AR T2 ENENG T EH. KRERLEITRSS
4 (International Chemometrics Society, fI#R ICS) RIE X : ¥t B¥RAFH—1]
SXFER. EMABENRITERFE, RITSKEEERNENEFAZE S, FEdg
AR MBEMERBERKRENGEE. BEIXTEXNERUTILA: 1. BEES
RBREFHRRBEKRERFS, MW REEBTEILEAR; 2. LFITBRERRM
it Z MBS BRI S, AR S50 . hEBERA AR AER
RIRRE, BMEREXFENMERBISTM T EE; 3. ki EFRAE. ¥
MG U RTEYMFEZSRN “BO07, BRANMZEFEILEITRENRE -1
FREE, FRASKYRMAER. B—FW, ¥ iTB¥EAT LIE Bk 325 5055 A
BEMG I E T, BEITEIER, #1740 ERNNRRET. FRELHE, 2K, B
By A HW B — ] % B

RE%4E H, chemometrics — 18] & Wold, S. {f econometrics (25 it &%) —iam
‘A, HPUFERN “hFHEFE MRBTHEER. PXXmMPERYE T “hEHiT
7 B “BELE EEMIFE, XEFERERERMEITREER “BO” WA
. BAEETRBE2RANBRGITY, WEEEEY, BiMEMERFESiE2 0l
EriEA, M ERFLEIASBROBEANRA.

ETBREOARBERATZ, IFEXEE. ¥ AR50, FBRIE
Bit, athiESaE., EERG . KBS0, BEmn. SEEN. ALTE
. FRRER. TREANTMESHEMEITBLWTREE. hEiTtREEL¥E
BPEMBES S TRE, REAEEEZ. TLHE, LERTIAFER KRS S, m
THSERE, SRS E. SBREH., ST, BEAF, R E., FEL
F.EETW., AHMBE., BEKEE, MATE, 2T, ENE84%. 29T
B, MR LRSS AN ALFTRE.



§1.2 f¥itEFRBERN

R REA T 70 ERAM. 1971 4, WML FER Wdd, S. TR —HESGH
HEZK, M “bFEEEH” (chemical data analysis). “4LEFHIITEYL” (computer
in chemistry) fl “bb¥HBES” —HPREFEMERER TAEITRFEX I NY
Boud . =FE (1974 48), S EEERWMKFE Kowalski, B. R B#REXERA
FEE B T EiRf Bt B %S (ICS). BEE 80 FRITHBEVME RN, h¥ETI/EH
AU ABAE B EERG TR, MARBAFFRREEERRT —RALER
WAL TE . 26, AT S B — Kt B F R, SR T IAFERFNLEH
BEHMY, BRERFCHAIBRMAFEBUMUSZ FTERSISZHHIABRIRST. 80 F
RiEHY, T EFRBIHHEAEBERN, SIIRBAETBFZFZARTRBRMN
2 RWT) “Journal of Chemometrics” . “Chemometrics & Intelligent Laboratory Systems”
LR, REACFTREFARBARWERERSWBRELEFF. #A 90 £/, &TFit
BHRBAEAN CERE, HELBBRAESTHER, FASTHANTTFERET
L RMACETBRE2EEZS BRI SN, BURFEEBELKWENY, I RE%H
B¥THETUEREANKM TRAFITR2ZSRERDA. 1994 5 1996 F B 45
BHF T W Internet ESRMLFEITREEARSW . BRER, LETEEERITEIR
FEE¥HEE “BO” EFA—NKEKER.

§1.3 HFITRFLHRERF

IbFHTR¥ELRBEFNET., RE. B, B, BEASREARBHRERMLSET
B¥Y AN EESR, BRWARAFITE¥S AR, BwEE. SMAXMMSHNEET
B, Rt \NEEit B RN A B2 N K% TES B A M|
GNE. ABEIEMAEITRE, VESBLETEEMNBEEMATENAE, M
AR BEAS, ITEEEAEE R M2 REE RS S HE ENAK
RRBFESE True BASICIEEHHBLRESF, ULHBPABNEMNILEIHTESF
FEk. FEBNHTEFXTEREAFLRAGOERTE, RITETETERER T
HBEEHA, BELOEANSRSEEZKESR. ABFEHLE, BEHBERA TR
i, BEAHEIEEHIEMYTEF (B2 CHELMWIMEEH “BERBE" 1“4
HE” Bl FRF), MERFRaF -2 EAENN - SRENE AR BIER. &
B, ABOEEEBRELIERFNAEERSE NS, BRBRCHAAT True
BASIC 5 & HZEA HI.

Yempl, DS ERENEEMHTERERULE RN IEMNTS True BASICIEF
B BEHFTHRENED » MEESNH L (i=1,2,,n) HEAD B RH
B (LLanEXEIT EEAERLERS v)IEL 1 FiR.




£1.1 RABS S MREBRNRXEE
a; 20 40 60 80 100

Yi 0.120 0.244 0.359 0.502 0.5%9

BRI SR R R R R

§i2a+b'x,~ (i =1,2,3,---,n),
Hep 5. HTEEBLSE x, MTRAEENMGITHE. BIES/D - REBTRE o Mo HRME
it RHEAB A (BR§ 4.2)

LI n n -
b= E:,a = %(gy - ngi),r =,
H
ny:Z(Ii_f)(yi_y):ZIiyi_% I Yis
i=1 i =1
L:t:r = Z(xz - 5)2 = zﬂ:x%-l(ixi)z’
im1 niA
n n n 2
L, = 2(3’1‘“ 5,')2: Zy?—%(zyi) .
i=1 i=1 i=1

At LTRSS (a,b K r) LR F A4 H B True BASIC B F
PRAGI.1.

! PRAGL.1
! FBF
DIM z(1),y(1) PV B« My, BIF e
READ = ! EARENE
MAT READ z{(n) VA S o, BB
MAT READ y(n) VEASAH y BB
DATA S
DATA 20,40,60,80,100 ! 5=/ READ &4 %W 6 B8 15 )
DATA 0.120,0.244,0.359,0.502,0. 599
CALL LR(n,z,y,a,b,r) | MATEEHEIISEM TRF LR
PRINT “a=";a,“6=";6,"R=";r | REHEL
END !V FEAFSHE
SUB LR(n,x(),y0),a,6,7) ! TEF LRFH
LET z1,z2,y1,¥2,zy=0 ! e
FORi=1TO n
LET z1=z1+ z(i) ! RS,
LET z2=x2+ x(i) " x(7) I DI
LET yi=y1+ (i) ViR E
LET y2=y2+ y(i)* y(i) 1 HHE S
LET zy=xy+x(i}”" y(i) ' iHE 2y,




NEXT i

LET lry=zy-x1"yl/n VitE L,
LET lrx=22-x1"x1/n 'R L,
LET lyy=32-y1*y1/n Vit® L,

LET 6= lzy/lzxx VitH b

LETa=(y1~6"z1)/n ! 1

LET r= lxy/sqr (lxx " lyy) 'iB R
END SUB | FRIFSR

FETH¥ERR EFPE - MEA VAN ZIEA AT HE. EURE
BETH, XFUE AR FEEEE SR True BASIC % 875U .

S1.4 AFEFEAEMN

EREMAFETTRY, ZBFBEARBLFITEFE PR, REHR LA R,
HE TR RAEFTAEERERBOEMENE. 2HXGAE, QRSE, L¥FREHR
HEA, SHESLE, EMRIESEE, b2 E 15 AL R R .
oAb, HARIILEEEMAN, FREXRSHIRUR True BASICIET EA AR 3
A e S B 5%

T ERT PRESMATHFITREFAEHR, EX. WESHA. RRALE.

¥ BRIRNEFLEIR ., R, B, RE, FNEERREFEEFEN
B, B—-APXRBEITSRARE. “AERRBITSH/E BB E X5 BER
WA — BRI ; FEMX PR P ERT (FD)IRE T R # T $18; EX XK
HOD)BREHBEG I FRELFFNARN ZHERBETSRAF B2 —, HE
RKMAXMESHFERE, AP EBEN R ERRBBTHEARELR; ENERE
FENFARMETER DA IRITTER, FHTEZTRERHNBITEE SE~EE
HZERER, HHTHERSBAE™REETFICILMETEHNEREE . &
HME R AR RRENRATE ORBLE, SE%H, AE T BRI AR REERH
HU S SR ; BARENSR T WAL E T F .

¥ B BANHES WX ETHHASMTRAD G TR, —W4RE
FAARREMUBRE. MTHBRBNRE, BREERS, SRBEHGNIFEES
FMRUETBEPE XSV ESAENTIEAS. M EELE" —EWENAY
HEE . BRTFRIRE. WALA, SR SBERET SIS SL B LK
7.

REEERFZTRE, ERU¥HBY¥TFRARGCHAREE INEES L —.
CEMBRERR” ~EARROTCEPNATERETEFG, ERESKRIMARE
(CCM) MARMEMAL(SAM)ES, X TRIES., KIS MBI K% % FK-EEEE
& ERSKERAMLRBERR B TR MR /D - RER BRI LER, £ERB
FEHAGPFEENGRBBASTEZHA. AHITHRT MLR, K EH%. PERE.

FREBUER (KF)FBTRIEN . X FHEERERN, RE K EERBEEEREEH
o 4 .



TRk R, R FE AR AL (GSAM). X TR EM BT BER, —RERTHFE
BN HERS) AR AEEREENFURENTRN, XEEERAELUEE
AT

“UFEHFITEM —ENZHIAERUBEEREL R, BAFRTERST S0
(PCAYMER TR, AHERSAB(TV MFRMESH(USV) B E R B R EB
ERBEBEENERIR; EMAEHELFRMEZTXBBEENEER FR(ER
SBOWEE T BSER T ER NN A BRERE T (TTFA), K
4B A (PCR) fm B /D — 2k (PLS) FEGFEM, M BA SR ANEHEENE. L &EX
RUEESK, B OEE 2 BN EEET 2, 855084 SREFES NFEE, #
BpS5E, A EF U,

“UEHARFIERRENKEZAFBUBE I RIAXYRRBETERFFLUE
RHMEAFE FEVEEITEEAARSE, SR AARRFERA S, 54
FHRAFTEARATZLHAR, X BB AELENTLE. A ZENMBBEFLESEM
HUBHEFERHTALREN B FA¥ETEAEEEIN(LIM) L R K BTk
(KNN)#:% 2 SRR B 5 5 (bt B #6056 A Wold, S. & F EBaa i MR/~
FE LY SIMCA FEEEEZNRA ABETELNNNR XML F LM RE
RERETPUURRERBIERMBRMT L, FHEARL M2 , H_RFEN
BERE.



FE #4FRBITSOK
§2.1 HERITEAME

BN RMBE P RRBARENEREE, BATRERIT SE. s
W R ARR R AR N . NI AT IR R ARG, e
B K S | %7 o I M R A R A R BT I R S M B S SR B
FRRB R, — M T AR, MEMB®RE, TRAGHE, NHFEFS, 4
BT TR O BRI, A TRER BT AR . A, B, BHE . BERA SR
fE

A 4 4 4 BRI IR RIS ARSI (NE TR KE) N, B4
PERR IR A, BRI, T R AT R 15 1 A R AR U 1Y 2 1 — R Y
WA B, RIS TR R 5 R T R R

BT ETFHBSMRRET TS, RAFNTFILAEEEA.

(1) KB4 RBEH PR RA R R B RN YR AR (AR R).
FER T LR 1R (T A MR, GRS M ER. RB TR
LT 4 h AR R R SR IR B HOAR L AT B RS A X 50 P
BRSO B IER IR AR R AR B B TR R AR, KR R R
B, HBEMEES; E RIS RISERN AT R ER R TR, R, K
LB . RE. KRR ENREE AR IARRS R, TR S5 BT b,
B, AR SRR R R RS IR
t, TEBEALTBIE, f547 QLM AR 0 ARk H AR R K m

Q) BERAF BRARKERENDRERIEER, FHIKYET. HEA
BRI AL RS , BT, ZERB P A JURR AR LA KT, e E i a0
W, RERREE, MELK 80T 100C F-MEEMER, WK 80 A1 100 B %K
FEEOFANKE. FREEEKTERETAE, —BNIERRMFOEL, F08
KB R R B, ARG RH %, MRAEEAEAEE AR AT
W, BB KRR X B — R R AR R R R, XL R 2 A
EXHHN. BEEWERORESY, RREHT4APEERR (B AEEE
KRB, HERBRH—BHELEERR R

(3) AREF AR RS PHERNRR, RET KRR RE LN EN KT
TTHLRIE , IR B 2 45 KT B B (LA TR 1 38 SR A5 7 5 R B0 o e B o
FHB - KRR ASENXBIRE SREEE), RES A ERRILRER HER
g, T FF BB B MR 4 AT — WO A MUV YR IS | S 4047 £ B
REHAR, FREXEERAUT —IRR, HiRR 0T B R R, BE s f
FRUHHAT, BSMBRAGEE. B, NHBHELRREF. FERMY

e -



S ESHRTRMNRAER, MFRAENRNARRAGBINE.

AR T AT IR B B DR R THAR R L 9 % B K BUE? a0 Re48 b Fl
RZ AT B R BOR R (A0, M AT AT s # TRk, BEELARSHEAL BN
RET, REEENEERXTERRORBEERLA, FEARFE. 8%, TRAR
MAEBREMAR TR, ~REASKEABNE — T RBBORE R (FCRHMEIE) X8
¥, REHRABTERE M ELRENRAR, R#TRERIE. 5—MrEREAHR
FRARERESERZ ABEENERER, R RABBHRBENERBRE, HER
R .

AEEXBITShFERBRITPBREAMEHHOFTERE R, EXRAREIT, &
SRR BATERR BT DR N 4 AT R Rk

§2.2 #HrE#EIT(FD)
2.2.1 #HEBITR[FD,(2")]

ZHEREANUEHRSHEKEMERWER, LBEEB S EE BB HE
. E i, £ H KRR R IR B 381 i S04 B % it (factorial design, B & FD). h %4
BEEWNE,FDAR—BEXNTHEZHERZRRZIT, CRBEEENESTKEHZ AN
HEHGH#HIT AR, UEEREREMNEHN (REENEEMEmEE) L EBERZEL
T ER(ERZBIARH G R REE) RARE S s aiEi, A
R RENEZ R RR TR, ST A RERN R AR ESFHE ERN A
BEREZERAARE S . RTEE, & BiTie B E SR 3 i m .

m NMRBEE, ZH » KERHOFKEFERITRERERN N FD,2™). K 2 %
REEMBAN K, n=2" R -"RREENEAKFE, T +" BE-EHENEHKE,
M~ P E kAT E R RIFD,() & 2.1 iR, BPB 1 FIRRRF S, $ -5 L
AT a3 A& R AR KT 57 e i
BB+ B EARE)RR, BN LE ®2.1 (2% )ARAEHE

ZHRE1IANEE(A), N - "EMEAKF No I A B AB
FiE, LA -7 5%+ "8 5 N HES (Rt 1 + - - +
ZAKFEHHE RS- BN RS 2 2 + + - -
TMEEB), AEBEHE - -"5+ +” 3 + - + -
MBI FXHES, L L RER— T EHEE 4 + + + +

(A) B E“ImtE” 5 75 LUR 8] 4 77 = HE
L AMETE AP ER, I EAMERTE. WNNREFE=THEFE, UE
TR - - - =75+ THER TP E SRR BRI AR
MR K (AB) B9 E R , K0 HE 51 3 57 Fe b B0 0™ . B 22 53800 5 B 7K -2 7 1R
REF-HXRBRFKFES, BEARSHEREBE, A SHRER. £8P BEEN 24
KFHH -"EREE"H R B~ MK AB K PEIR(A B -")5R(B
B — ") MBI, B+

AT B AR LR A Rk A, U AT S A B KO B R X R i Ty

o T .



K. FD,OWHBEITR, NAEARAFRMNEZBHEEREZBFRENKERME, S
BERFE2.2.

2.2 FDe(23)HTHERITE

No I A B C AB AC BC ABC

1 + - - - + + + -
2 + + - - - - + +
3 + - + - - + - +
4 + + + - + - - -
5 + - - + + - - +
6 + + - + - + - -
7 + - + + - - + -
8 + + + + + + + +

2.2.2 #HEGTHAKR—RTE

HARBAFZZEINARR, EEZMER, HERBEE, EHENHE I KE
(B + 78R+ 1R - "8k —17) , MEREKELE; REEESENNAE T
Z,EWEZEZHZRHKBARERFER);BEHEBETIH,. BEEREE¥HMN
M H AL . T HE 4 B RO SE UL B A H o TR R i S 1 4
F I,

2.1 HTFIEEREERRM

5 ..
e 2 ()

REEFR(HCOH, HE A)&bﬂ#‘iﬁﬁ(? B)Xa‘iﬁi%?‘$&9%ﬂlﬁl.%uﬁﬂiﬁﬁ
75 ¥k 41 B 4 B R 9 32 R0 32 EL R

B ARENSRBENAEERREEEN DT, FEBERKTRE 2.3(a). &
# FD,(2)ME I REHRRH R, HFATRRKBERY AR (R, LR
% 2.3(b).

®2.3(a) EXKEE ®2.3(b) BEEIREERBARSER
Ei -1 +1 No I A B AB y(%)
A(mol /L) 1.0 1.5 1 +1 -1 -1 +1 80.4
2 +1 +1 -1 -1 72.4
B(C) 25 100 3 +1 -1 +1 -1 94.4
4 +1 +1 +1 +1 90.6

RAMERR RN MZ BN, B AR HESERZ FM X RER (B ReE
. 8 .



B ORXMEBREI LT A BRAR

Yy =ap+aix +axx; +aszxix; +e, (2.1a)
APy ER4RBZBPEBRDT-EZMBHRE; x;, E5-E; THELE 4 KEABRPHKT
KB e FREXE ,UAKRABREAITE N 1DRTBREENERDT

Y1 Uz zyp, zyzn ag ey
Y2 1z zyp zp72 a €2
= . + (2.1b)
Y3 1 xy 23 x373 az €3
Y4 1 x4 x4 zyza2 as ey

AP o, ZRE ) MEEER i KRRPHKEREC+H1I"R -1");5y, Se; AHIRAE
i KRB -2 NEMRE DEEAS R EXREICA

Yax1 = Xaxa * Agq + By (2.1c¢)
AARERIT AR XEEMRRER Y ERE, X LW R AT X f3 g X1
ARG RBER A WAETHE:

A =Xy, (2.2a)
EEAPHE-NTE ag B—NHEE(EHAMR),a1,a2,a; FHIRER x Ml x, B E
BNLLA B Wi 2Z 18] x,x, HIBZERON AR/ B B ET R i X EENERIER
B, N+ 1" M - 1" R TR RER , K B AR X W EEREN
Un & 2P n AE R RBRE(EE n=4).
HE2.3(b)HEEIT TR EKR(2.1b), /T8 X &

+1 -1 -1 +1

+1 +1 -1 -1
= ) (2.3)

+1 -1 +1 -1

+1 +1 +1 +1

WARBZAERRTERE X! a8
+1 +1 +1 +1
-1 1_1 +1 _1 +1 1 T

= = = =X, .4
X 411 -1 +1 +1| 4% (2.9

+1 -1 -1 +1

APEEFSHE LA - 1"RRREFBEE, A AT RN ERNEBER. *

K(2.4)RAK(2.2a) T 1§K(2.2b)

ag +1 +1 +1 +1) %
ay 1{-1 +1 -1 +1/i»

A= = . 2.2b
a| 4|-1 -1 +1 +1]|» ( )
as +1 -1 -1+,

WREERERETRIE AN , iy AT A 5 R A8 30 B JR A 200 B R 3 22 I i S EL38OA (B 4% %

BHRAN) BT .

@y =4 (+ 31+ 3+ vy y,) = 3 (80.4+ 72,4+ 94.4 +90.6) = 84.45,

e 0 .



