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Chwong 1. CAC KHAI NI EM CHUNG
1.1. Qui haach thuc nghiém - buéc phat trién cia khoa hoc thuc nghiém

Nhiéu cong trinh nghiéniel khoa ke cong ngh thuong dua dén giai bai
todn arc, timdiéu kién t6i wu dé tién hanh cac qua trinh #o lva chon thanh
phan i wu dé tién hanh cac qua trinh fo lya cton thanh phn %i vu cia e
nhiéu phin tr. Chang han, khi xem xét cac qué trinh CN héachmsi, nhiém vy
nghién &u theong |a thaydoi nhiét do, ap sdt va 1 16 cac clat phan tng dé tim
hiéu suit phan tng cao nht, tinh toan, ka ctpn giéa ti thich kyp nhit cua cac
thdng $ cau trdc vadong hoc, nhim dat dén chit luong 1am véc va héu qua
kinh ¥ cao nlit caa qua trinh. Niing bai toan nay trong gii quyét & cac nirc
d6 nghién &u cac ¥u t6 anh hrong dén ke, 1ap mé hinh bdu dién mbi phu
thuoc giita cac phn tir caa kg, diéu khién hé theo muc dich cho trrée, haic dua
vé trang thai 6i wu theo nling cH tiéu danh giada cton. Théng throng cac k
can diéu khién va 6i wu rat phic tap, d6i teong nghién ¢u ngay cangta cing
hon, tr thanh niing he thbng @ng kenh wi tap hop 16n cac yu td anh hrong
va ch tiéu danh gia. Mi quan k¢ gitta cac thanh gim trong k& thong cang
khong té md & bang cac ham Iy thudt. Vi vay, da $ cac bai toanw tri dugc
giai quyét bang thrc nghém.

Ngay nay ngoi ta throng dé cap t6i phuong phap kt hop giira Iy thuyét
va thrc nghém. Tuy theo rrc do hiéu biét vé co ché cua qua trinh, ¥ ngh dia
nghién &u ly thuyét thuong duoc giéi han o tac ding dinh hréng bandau, ho
trg giam bt khdi lugng céng véc, rdat ngin thoi gian cho nghién e thuc
nghiém. Bén anh dd, thrc nghém c6 tac dng tr lai, bé sung cho & qua
nghién ¢u ly thuyét, xacdinh rd fon co ché caa hién trong.

Vai tro aia thrc nghém cang &n thi muc tiéudé ra cho chiing cang cao,
vi vay thuc nghém cing c6 nhu &u phat trén va to thanhdéi tuong nghién
ctru, mot nganh khoa éc.

C6 the noi, ly thuyét qui haach thrc nghem tir khi radoi da thu hit s
quan tdm va nin dugc nhiéu dong gop hoan thn cia cac nha khoadke.
Nhitng uu diém rd €t caa phrong phap nay sodi cac thrc nghém o dién la:

- Giam dang K sd luong thi nghém cn thiét.
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- Ham krong thdng tin nkiu hon 16 ©t, nhy danh giaduoc vai tro quadi
gitra cac $u td vaanh hrong aia chingién ham nac tiéu. Nin dugc md hinh
todn hoc thing ké thre nghém theo céac tiéu ctn thdng ké,danh giadugc sai
s6 cia qué trinh thc nghém theo céac tiéu ctin thing ké cho phép xémnh
huong aia cac $u td voi mac do tin cly can thiét.

- Cho phép xadinh duoc diéu kién ti uu da yéu td caa ddi twong nghién
ciru mdt cach kha chinh xacibg cac céngctoan e, thay cho cach gjigan
ddng, tim 6i vu cuc bd nhe cac thre ngheém thy dong.

1.2. Nhirng khai niém co ban caa qui hoach thwc nghiém

Qui haach thrc nghém la @ so phuong phap lan cia nghién @u thuc
nghiém hién dai. B6 la phrong phap nghiénta msi, trongdé cong a toan hc
gitra vai tro tich gc. Co s toan lc rén tang aia Iy thuyét qui haich thrc
nghiém 1a toan bc xac sét thdng ké i hai linh wrc quan tong 1a phan tich
phuong sai va phan tichdhqui.

* Dinh nghia qui hagch thec nghiém: qui hach thxc nghém la tip hop
cac taatong nhim dua ra chén thuat lam thrc nghém tir giai doan dau dén giai
doan két thic @a qué trinh nghiénae déi tuong (fr nhan théng tin mé péing
dén viéc tao ra md hinh toan, x&tinh cacdiéu kién ti wu), trongdiéu kién da
hoic chra hiéu biét day du vé co ché cuaddi tugng.

* Poi twong aia qui hagch thee nghigm trong cac nganh cdng ngh La
mét qué trinh hac hién twgng ndodd cé nliing tinh clat, dic diém chra biét
can nghién ¢u. Nguoi nghién @u c6 tié chea héu biét dau du vé ddi tuong,
nhung d8 c6 ndt s thdng tin tién ngkdim du chi 1a ar liét ké v lugc nhitng
thdng tin bén d6i, anh hrong dén tinh ctat ddi tuong. CO6 it hinh dung chiing
nhu mot “hop den” trong k& thdng diéu khién gdom céc tin hu dau vao vadau
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- C4c tin héu dau vaoduoc chia thanh ba nhém:

1) Céc bén kiém tradugc vadiéu khién dugc, ma ngoi nghién d¢u co thé
diéu chinh theo @ dinh, béu dién bing vect:

Z=1[24, Zy, ..., 4]

2) Cac b¢n kiém traduoc nheng khéngdiéu khién duoc, biéu dién bing
vecw:

T=[Ty, Ta ..., Ty

3) Céac bén khdng kém tra duoc va khéngdiéu khién duoc, biéu dién
bang vect:

E=[E, E, ..., E]

- CAc tin hdu dau ra dungdé danh giadéi tuong 1a veatr Y = (Y1, Va,...,
yg). Ching throng dugc goi 1a cac ham mac tiéu. Béu dién hinh fyc cia ham
muc tiéuduoc goi 1a mat dapung (k& mat biéu dién).

Phrong phap téan d¢t trong >z Iy sb liéu tir ké hoach thrc nghém Ia
phuong phap thng k&. Vi iy cac md hinh Bu dién ham mac tiéu chinh 1a cac
mo hinh tidng ké thrc nghém. Cac md hinh nay #éh duoc khi c6 cong tinh
nhidu ngiu nhién. Gu trdc mé hinh téng ké thre nghém c6 ding nhr hinh 2.

Trong &p hop cdc md hinh tng ké khac nhau, md hirtwroc quan tam
nhiéu nht trong thrc t& 12 mé hinh éa phan tich & qui. M6 hinh i qui dugc
biéu dién bing quan B tong quat:

Y =0 (Zi, Zoy s Z: Tay Tor ooy s By By B) + € =0 [(Z, T) ;] + €

Trongd6é B = B v, Ba..., Bi) 1 vect tham é caa mé hinh.

Dang hamg dugc an dinh trréc, con cac &b B la chra biét, cin xacdinh
tur thuc nghém

bé xacdinh cac tham&cua mo & thong ké thrc nghém ta plii 1am céc
thuc nghém theo K hoach thrc nghém. Béi tuwong nghién ¢u chinh éa ly
thuyét qui hach thrc nghém 1a céc tiee nghém tich arc. B6 1a céac tirc



nghiém chi bao @m céac $u t dau vao thiéc nhém Z, ngoi thuc nghém chi
dong thaydoi chidng theo & hoach thrc nghm da vach sin.

* Cac phwong phap qui hac thec nghiém :

- Thyc nghém sang éc : la thrc nghém ma nhém wu cua ndé la tach
nhitng Yéu t anh hrong dang K ra kihdi nhiing yéu 6 dau vaodé tiép tuc
nghién ¢u chiing trong cac tit nghém cn thiét.

- Thuc nghém md pldng : la thrc nghém lién quan & viéc mé plbing
hién twong én nghién ¢u. C6 nhéu dang md plong, & day ch quan tamién
dang thrc nghém duoc hoan ét bing mé hinh i qui da thrc.

- Thuc nghém arc tri : 1a thec nghém duoc phét trén tir thuc nghtém mo
phong. Nhém wu cia né la xay dng mo hinh toan tkc nghém, theodd xac
dinh gia ti toi wu cia ham mc tiéu va cacda do toi wu cia ham. Né6i céach
khac 1a xaatinh b két hop gia ti cac y¥u t6 ma ai d6 ham mc tiéudat cuc
tri.

* K é hogch thic nghigm :

Déi véi cac thre nghm tich arc, mién tacdong la mén céac gia trco the
c6 aia cac $u t6 Z trong thec nghém. Trong mén tacdong c6 mén qui hach
- mién gia ti cua cac $u t vao Z - trongié chira wra du cacdiém thi nghém
cua thrc nghém. Néi cach khaajé 1a mén tao boi pham vi thayddi cac yu td
Z theo K haach thrc nghém xacdinh. K& haach thrc nghém bao ém céc
diém thi nghém goi 14 diém caa k& haach. D6 1a ndt bo (con @i 1a phrong &n)
két hop cAc gia tircu thé cua cac $u t6 vao Z,iing Wi diéu kién tién hanh njt
thi nghém trong @p hop céac thi ngiim ciaa thrc nghém. Tai diém th i caa ké
haach, b két hop cac gia trZ; bao @m gia ti cu thé caa k yéu t6 dau vao :

Zii = [Zai, Zaiy ...y 4]

Trongdé: i=1,2,.., N |@iém thi nghém thi i caa ké hoach thr
N 1a & diém thi nghém caa k& hoach.
ji=1,2, ...,k lagu t the j ; k 1a  yéu t6 dau vao.



* CAC mic yéu to
C4c giéa tr cu thé cua yéu t6 vao Zduogc an dinh ki cacdiém ké hoach

goi la cAc nirc Yéu t6. Khai ném mic yéu td duoc sr dung khi md & cacdiém
dic treng trong mén qui haich: mic trén, nic dwdi, mac oo s, mac sao “*”.

Mic oo s Z% cia cac yu t 1a diéu kién thi nghém duoc qun tamdic
biét. Thong throng vect cac ¥u o dau vao b mic w s 2° = [Z29, 20, ...,
Z%) chi ra trong khéng gianédy t mot diém dic biét naodo goi 1a tam K
hoach, ma trong ving quanh né phahtban B cacdiém ké hoach. Cac ¢a do
Z° cua vect Z° dugc chon theo cong thc:

Z2-Z7 j=1,...,k

V4

AR Ve j=1, ..,k
azj=5 5 .

* Gia tri ma hoa dé tién tinh cac B sd thuc nghém caa md hinh Bi qui

X

todn hc va tén hanh céacdc xi Iy sb liéu khac, trong & haach thre nghém
ngudi ta st dung cac nic yéu t6 theo gia tr ma hoa. Gia trma héa ta yeu t
la dai lwong khéng tit nguy@n, quiddi chudn hoa tr cac nirc gia ti thuyc cia
yéu t6 nhy quan 18
0 0
j min

j j max

Trong tai leu nay chung ta @ginguyén cac ky Bu: Z la gia ti thuc aia
yéu t (goi la bién thec) ; x 1a gia ti ma hoa sa yéu t6 (goi la bién ma).
Nhu vay, theo t 1¢ qui chiin, mic co s5 ma hda ¢a yeu t dau vao la : R

Goc toa dd cua cac xtrang \6i tam thrc nghém, busc thaydoi caa cac

bién ma xng Wi cac hrdc Ax; chinh [a 1don vi.



ijax_zjmin
AX; = =1
207 .

J

* Ma tr@n ké hoach thirc nghiém: 1a cang mé & chuin cacdiéu kién tién
hanh thi ngiim (cacdiém thi nghém) theo lang chr nhat, mdi hang 1a not thi
nghiém (con @i 1& phrong an Kt hop cac yu td dau vao), cac &t tng Wi cac
yéu t6 dau vao.

Trong ma tin ké hoach Z c6 ti& c6 mdt s6 hang ma wi théng $ vao
déu gibng nhau, vi d, c6 mdt sb hang ma i thdong $ vaodéu ¢ mac oo <9,
mol ZOJ-.

Ma tran ké haach thrc nghém X la ma tén chi gom toan cac Bn ma x.

Cac &t bién ma hoan toan khéac nhau.

1.3. Céc nguyénic oo ban ciia qui hoach thuc nghiém
1.3.1. Nguyéndc khéng Ky toan b trgng thai ddu vao
Pé c6 théng tin toan dn vé tinh cHit ham muc tiéu \é nguyén ic cin

tién hanh vo & cac thrc nghém trong mén qui hach.

Vi dy, trong teong hop ¢6 hai gu td, nfu cho ndi yéu t bién doi lién
tuc tir -1 d&én +1 thi mén thuc nghém <5 1a hinh vudng cia vd $ diém M(xq,
X,) dic treng cho tang thaidau vao.



Vé Iy thuyét néu khdng tén hanh 4t ca cac thrc nghém do thi co tié bo
sétdic diém naodo cia ham mc tiéu, tuy nhién thc ¥ khéng ti¢ thuc hién
duoc diéu @6. Do \ay ngudi nghién @u chi co the 1y nhitng gia ti roi rac,
chon mic bién ddi ndodoé cho cac §u t6. Sy lya chon nay én cé @ s khoa
hoc, né din lién véi sy lya chon dang ham, tc 1a chang mé pléng aia BB mit
dap tng. Dang ham thdng tidng & Bic mot hoic bic 2 va & mac bién doi
thuong la hai hac ba.

1.3.2. Nguyéndc pherc tap din mé hinh toan lec

Khi chua cé théng tin bamau V& cac tinh cht caa ham mc tiéu, thi
khéng nén xaywhg mé hinh phc tap cia ddi tuong dé tranh chi phi vé ichd
thoi gian, phrong tién vat chit néu khéng dungién mé hinhdé. Vi thé Iy
thuyét qui hach thrc nghém huong din nén it dau tir nhitng mé hinhdon
gian nhit, ang Vi nhitng théng tin badau da c6 & ddi tuong.

Logic tién hanh tlxc nghém 1 nén 1am it thi nglim dé c6 mé hinhdon
gian (vi da md hinh tugn tinh), kém tra tinh tong hyp cia md hinh :

- Néu mé hinhrong hop, dat yéu @u thi dng lai, hoic ci tién ;

- Néu md hinh khéng thi&n hanh giaidoan tiép theo @a thrc nghém :
lam nHing thi nghém méi, bé sungdé réi nhan duoc md hinh phc tap hon (vi
du md hinh phi tugn), kiém tra mé hinh @i chodén khi dat dugc md hinh ku

dung.

1.3.3. Nguyéndc doi chirng Wi nhiéu

Do chinh xac éa mo hinh pli twong xing wi cuong do nhiéu ncu
nhién ma ching tadong 1én Kt qua do ham mac tiéu. Trong cungliéu kién
nhu nhau,dd nhiéu cang n thi mé hinh cang gih chinh xac, phi phic tap
hon.

Bing cac congctinh toan thng k&, ngoi ta da xay drng hoan cinh

cac qui trinh chin theo céc tiéu ctin thdng kédé giai quyét cAc nhém vu xac



dinh tinh trong hyp cia mé hinh timiuoc, hiéu chinh cang mé hinh, Km tra
tinh dingdin cia cac gi thiét, cac tiéndé ma dra vaodo tim ra cadc mé hinh.

1.4. Cac lwéc qui hoach thee nghiém cuec tri
1.4.1. Clon thdng 9 nghién aru

Phan lai cac yéu t6 anh hrong 1énddi tugng thanh cac nhém z, T va E.
Mot mit dua ra nliing bién phép tich ec dé han ché tacdong aia cac nhom
yéu t6 T va E, nit khac phi phan tichdé chon tir Z cac y¥u t anh hréng
chinh, lai bét nhitng yéu t6 khdng én thiét, nhim ¢am bao tinh ki thi va héu
gua caa thrc nghém

Lwa chon ch tiéu (muc tiéu)danh giaddi tuong, sao cho céc thiéu nay
viradaping cac yéu au cia phrong phap qui hach thrc nghém, wvira dai dién
nhit cho céaatiéu kién i uu caaddi tugng nghién au.

Cian ar vao $ yéu t6 anh hrong chinh, chtiéu danh gia, mc dich, nhém
vu thyc nghm, ngroi nghién ¢ru phai biét nhdm céc §u t6 vao theo k hoach
thuc nghem, vi tinh héu qua va khi ning lam véc cia cdc mé hinhdi qui phy
thuoc nhiéu vao Kt qua xacdinh yéu t vao @a chung.

Trong giaidoan nay, mién qui hach va  mac thaydoi cua cac gu 6
anh hrong phii dugc xacdinh sy bo.

1.4.2. Lip ké hogch thic nghiém

Chon duoc dang K haach thi nghém phi lop véi diéu kién tién hanh thi
nghiém va \6i dic diém céac yu td caaddi tuong.

Mdi dang k& hoach dic treng di cac chidn toi vu va tinh cht khac nhau.
Nén quan tdm nbiu dén diéu kién thi nghém vadac diém do dac, nhin gié ti
cua muc tiéu.

1.4.3. Tén hanh thi nghiém nhdn théng tin
Sir dung cac plrong phap riéng charhg déi tuong



Str dung Mot b pheong phép x 1y sb liéu, kiém ta mot sb gia thiét thong
ké. Viéc xtt ly nhanh cac théng tin ngay trong qua trinhmbhing c6 tacuhg
tich arc, gilp xac minh #p thoi nhitng thi nghém cin bd sung khidiéu kién thi
nghiém condang cho phépdi cac phép Kim tradong nhit pheong sai, tinh
lién thwe caa $ liéu bi nghi ngy, mic d6 anh hrong aia cac $u ...

1.4.4. Xay @ng va kém tra md hinh thec nghiém

Sir dung phrong phap binh plong nhd nhat va cac bi dung phan tich &i
qui, phan tich pliong saidé xacdinh gia ti caa cac k sb trong mé hinh i
qui da thic, kiém tra md hinh thed¢ tuong thich va kh ning lam véc. Tay
theo lai thuc nghm ma mé hinh 1a tén tinh hay phi tugn. Vi du cac dng
phuwong trinh Bi qui:

- M6 hinh [ic hai tugn tinh:

Y =@(X,X,..X) =b +ZbX + b xX +.

Jul ju

- M6 hinh kic hai phi tugn:

y= b+be +ijuxjxu+ +be

j= j,u=1

j2u

Cac It b hoi qui B = [ly, by, by ..., b, bry, by, ..., B] duoc xacdinh theo
cong thic tong quét d6i dang ma tén :
B = [X*X] IX*Y
Trongdé X* - ma tién chuyén vi cia ma tan ké hoach
M6 hinh tiéng ké thrc nghim chi c6 the s dung sau khida thva man
céac tiéu chén thong ké (Student va Fisher).

1.5.Ung dung dia qui hoach thuc nghiém trong héa hoc, cdng nglé hoéa
hoc, cong nglé vat liéu va cong nglé moi trwong
1.5.1. Thét lgp cac mo & thong ké
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1) Xacdinh cac Yu té anh hwéng va @u trac hé
S5 yéu td doc lap anh hrong 1én qua trinh hoa lyahg $ bac tr do dia
h¢, dugc xacdinh theo cong tirc :
F=FRx + R
trongdd:  Fy 12 bic tw dodiéu khién
Fnla bac tr do hinh lbc
Tuy theo yéu #u cia ngrdi nghién du ma ch can chon ra k yu t
(k<F) anh hréng |én ndt hay nhéu ham nac tiéu y,.
Cau trac F¢ thuc hién qua trinh héa ly : 14 &t hop den khéng kit rd kan
chit bén trong ma dhco i lién he bén ngoai gia ham mc tiéu va cac u t6

anh hrong.

2) Xacdinh cac ham toan mad hé
Ham mo 4 hé 1& ham nhdu bén y = ¢ (X3, X2, ..., %) dugc phan tich

thanh day Taylor - haméhqui ly thu;ét :

+Zﬂx + Y Bux%, +Z/>’u><

j,u=1

Mudn xacdinh duoc cac & s6 hdi qui ly thuyét p phai can vo $ thi
nghiém. Trong thrc t sb thi nghém N 1a hru han, vi vy mé hinh tidng ké
thuc ngh'ém co dng :

. = b, +be +Zb XX, +. +be

j,u=1
j#u

Céc ¢ sd b la cac thamdscua mé & théng ké.
3) Xacdinh cac tham é md # thang ké
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Céac tham & cia md & thong kéduoc xacdinh tir N thyc nghém nhy
cac K hoach thrc nghém theo plvong phap binh pkong arc tiéu. Sau khi tinh
duoc cac K sd b phii kiém tra tinh c6 y ngia aia ching theo tiéu cho
Student.

4) Kiém tra g twong hep aia mo

Sy trong hop cia md & thong ké \6i buc tranh thre nghém dugc kiém
ching theo tiéu chin Fisher.

1.5.2. Céac plrong phap ¥ hoach héa thec nghigm aec tri chi yéu
1) Ké hoach hic mgt hai mirc i weu

Néu khéng c6 thong tin tién ngim cho bét heé dangd viing drng (ving
phi tuyén, viing @c tr) thi & mé & qua trinh nén dung ham éry tinh va
khéng c6 cac&hang binh plrong. Bé xacdinh cac thamd&caa nd, nén ding
ké hoach bic mdt hai mic i uvu cia Box-Wilson & k& haach toan phn (2)
haic trong torong hop cin tiét kiém thoi gian ding € hoach ban phn (2.

2) Ké hogch hic hai

Khi mé hinh tugn tinh ic mt khéng trong hop thi ching © 1a ving
thuc nghém da ¢ vang phi tugn, ta pki dung ham phi tu§n, c6 cac & hang
binh phrong dé moé #.

C6 cac dng ké hoach bic hai @ ban :

- K& haach tnre giao @a Box-Wilson

- Ké hoach hic hai tm xoaya Box - Hunter

- Ké haach hic hai 6i vu cia Kiefer

1.6. Khai niém hé théng va cach tép can hé théng coéng nglé
Hé théng: 1a tip hop caa nhéu phan tir co:
+ @Gu trac bén trong rit dinh.
+ Trong tac Wi moi truong bén ngoai.
Pé: - Timduoc ciu tric dn phan tich &thanh nitng pHan tir
- Nim dugc hanh vi éa he phai mé t tap hop ban chit caa he
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Vay nguyén ic tiép cin hé théng: phan tich vashg hop — mo # ban cht
cua Ie.

Dé tim dugc ban chit caa ke phai nhy mé hinh hoa va tim rdugc diéu
kién cong ngh téi vu nhy t6i vu hod cac ham todn mé ban chit caa e (
thuong duadén giai bai toan ac tri, trc 1a timdiéu kién i wu dé thuc hién mot
qua trinh nBm dat dén chit lugng lam véc va héu qui kinh t# cao nlat).

1.7 M0 hinh hoa
1.7.1. M6 hinh
La ndt ddi tugng duoc mdt cha thé ndodod trén © s cia sr dong
dang V& ciu tric va clic ning dungdé thay tté cho ndt nguyén Bn twong ting
dé c6 tré giai quyét mot nhiém vu nhat dinh.
Mot nguyén Bn cé thé cd nheu mé hinh t§ thupc vao chi thé can giai
quyét.
1.7.2. M0 hinh toan
Mot md hinh toan 1a Bu dién toan ke nhing mit cha yéu cia 1
nguyén |An theo ndt nhiém vu naodo, trong plam vi gidi han voi 1 @6 chinh
Xac Mradu va trong 1 dng thich kyp cho & van dung.
Mot mé hinh todnia mbt nguyén Bn phii c6 4diéu kién
+ Chmé & nhitng mit chinh ma ch thé quan tam.
+ MO 4 trong plam vi gigi han.
+b¢ chinh xac wadu.
+ KH niang van dung md hinhid duogc 1ap trongdiéu kién ou thé.
1.7.3. Cac dng mé hinh toan @a déi tweng cdng nglé hoa hpc
Xét md himh thng ké thrc nghém trong hod bc, CNHH ngroi ta
xay drng quan A gitra cacdai lugng trén o v thiét 1ap cac quan &trén visc
xt ly théng ké nling gié ti thuc nghém.
Dé xac hp md & théng ké @addi tuong CNHH én thuc hién nhiing hrge
sau:
+ Xacdinh $ cac yu t6 doc 1ap anh hrong 18n 8, tac 1a $ yéu t anh
huong (k) 1én 1 hay nléi ham nac tiéu.
+ Xacdinh du trac @a k¢ s5 dugc mé hinh hoa.
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+ Xacdinh cac ham toan ma tac qua trinh & ra trong &, va do
thuong 1& ham niéiu bién vaduoc biéu dign :y = f( % Xo. Xy).
+ Xacdinh cac théng&mé hinh theo&liéu thyc nghém.
+ Kiém tra s twong thich @éa mé hinh.
1.8. Toi wu hoa
1.8.1. Khai ngm
La qué trinh tim Em diéu kién tt nhat (diéu kién i vu) cia ham 8
duoc nghién au.
La qua trinh xadinh arc tri cia ham hay tindiéu kién ti vu trong
rng dé thuc hién 1 qua trinh chouéc.
DPé danh giadiém t6i vu cin chon chuin i vu (1a céc tiéu chin cdng
ngre).
1.8.2. Céch Wu dién bai toan i wu
Gia sr mot hé théng cong ngh duoc biéu dién dudi dang sau:
Y = F(xX2,. Xk)
% X» Xk - K thanh pln aia vecto thdng&dau vao.
Ham muc tiéu : | =1 (¢,X2,.. X)
Bai toanduogc biéu dién | ° = opt | (3,Xz, ... %) =1 (%% %%, . X« )
hoic | ° = max | ( %,Xz,...X) : ddi v6i bai todn max.
1°P' = min | (%,Xp,...X) : d6i voi bai toan min.
1°°': hiéu qua t6i uu.
X2 %.%, ... x, nghiém i vu haic phrong an éi uu.
1.8.3. Thanh plin co bin cia bai toan 8i wu
1.8.3.1. Ham mc tiéu
- La ham ptr thuoc.
-Puogc 1ap ra trén o o tiéu chdn ti vu daduoc lya chon.
— Ham muc tiéu 1a ham t& hién két qua ma ngroi thyc hien phai dat
duoc
la tiéu chdn ti vu & dang ham, ph thuoc vao y¥u t6 dau vao, gia tr caa
n6 cho phémanh gia cht luong aia 1 nghién &u.
1.8.3.2. Quan B gia cacdai luwong
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Céac bdu thirc toan lhc md & cac ndi quan 1§ giita tiéu chén i wu
hod (ham mc tiéu) va cac thongdsinh hrong (thdng 8 can ti wu) dén gia ti
tiéu chuin t6i wvu hod nay.

Céac quanhnay throng duoc biéu dién bing phrong trinh @ ban haic
mo hinh tldng ké thrc nghém (phrong trinh Bi qui).

Quan B giita cac $u td anh hrong Wi nhauduoc biéu dign bing dang
thic haic bat dang thrc.
1.8.3.3. Céaddiéu ki¢n rang bujc
Pé bai toan cdng ndghcé y nglia thrc & ,cac béu thac mé & diéu kién
rang béc bao gm: -biéu kién bién.
Biéu kién bandau
Céc hwéc gidgi bai toan i wu:
1. Dat van & cdng ngk : xem xét cong nghcan dugc giai quyét 1a
coéng nglé gi va clon ra ntiing yeu t6 anh hrong chinh
Chi raduoc ham mac tiéu Y : Y—=MAX, hoac Y—MIN
2. Xay dung mdi quan & gita cac $u 6 anh hrong va ham mc tiéu
theo qui ldt biét trudc haic mé hinh thng ké thre nghém
3. Tim thuat giai: 1a phrong phapdé tim nghém i vu aia cac bai toan
céng ngk trén @ so cAc mo 4 todn lyc twong thichda duoc thiét 1ap. Pa $
dan dén tim arc tri cia cac ham mc tiéu
4. Phan tich va@anh gia Kt qua thudugc
-Néu phi lop — kiém ching king thrc nghgm
-Néu khéng phu bp— xem hi tirng hrdc haic 1am hi tir viéc dat van dé
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Chwong 2. CAC PHUONG PHAP PHAN TiCH H Ol QUI T UONG QUAN

2.1. Céc théng & thuc nghiém
2.1.1.BPai lwong ngiu nhién

- Dbinh ngha

Pai lugng ndiu nhién (X) la 4p hop tit ca cacdai luong ma gia trcaa

nd mangdi mot cach ndu nhién. Tec 1a sr xuat hién la khong bit trudc.

- Pai luong ngiu nhién Xduoc goi 1a rdi rac khi né nln hitu han haic
vO han céc gia trdém dugc khac nhau.

- Pai lugng ndiu nhién Xdugc goi 1a lién e nu né ntn gia ti bat ki
trong mdt khaang aia truc 9.

2.1.2. Sai 8 do
Trong thrc nghém, nhing gia ti nhan dugc 1a gia ti gan ding da
mot gia ti thyuc. AX=X-—a @ilasai$ do.

\di : a la gia trthuyc aia not vat.
x l&tqua quan sattuoc.
AX lado léch gira a va x.
2.1.2.1. Saiétho
- LA sai & pham phii do ph& ¥ nhitng diéu kién cin ban cia phépdo,
dan dén céc &n do co Kt qua khac nhau nii.
- Céach ki sai $ tho :
+ Kém tra caatiéu kién co ban c6 b vi pham hay khéng.
+ & dung mdt pheong phapdanh gid,dé loai bo haic gii lai
nhitng kKt qua khéng binh thong.
2.1.2.2. Saié hé thang
- La sai & khdng lam thaydoi trong mdt loat phépdo, ma thayddi
theo ndt quy Iuat nhit dinh.
- Nguy&n nhan gay sai: slo khdngdiéu chinh chinh xac ghg a1 do,
hoac mot dai lwong ludn thayddi theo ndt quy Iuat ndodo, nhr nhiét do...
-bé khic phuc ngroi ta dat mot hé sd hiéu chinhtng Wi mdi nguyén
nhan.
2.1.2.3. Saié ngdu nhién
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- Sai 6 ngiu nhién @a phépdo la dai luong ndiu nhiéndic trung
bang luat phan pldi thé hién mdi quan 1§ giira cac gia frcé tré cé qa sai 8 va
Xac sut dé sai $ ngau nhién nAn cac gia tray.

- La sai & con hi sau khida khir sai $ thd va sai & hé théng.

- Sai 6 ngiu nhién do nhiu yéu t6 gay ra, tac ehg rt nho, khéng tié
tach riéng ra, vi thkhoéng lai trir duoc.

2.1.3. Caaddc trung $ cia dgi lwong ngiu nhién
2.1.3.1. K vong
1. Ky veng toan aia bién ngdu nhién
-binh ngha:
Ky vong todn @a bén ngiu nhién X 1a 8 dic trung cho gié trtrung
binh tinh theo xac dticaa #t ca gia ti cua X.
Cho X 1a Ein ndiu nhién, K vong toan éa bién ndiu nhién Xdugc
ki hiéu l1a E(X) va xaaiinh nhr sau:
- Néu X 1a bén ndiu nhién di rac va gia tr x; cé tré nhan cac xac sit p

(i=1,2,..)th EX) 2D, pX (2.1)
i=1
- Néu X la bén ndfiu nhién liénic cé ham rit do xac sit 1a f(x) thi:
EX) [ xfx)dx  (2.2)

2. Ky vong mdu theec nghiém
Ky vong mau thuc nghém duoc xacdinh bing gia ti trung binh aa
cac $ liéu quan satiea nmdi phépdo.

m

x=1> x (2.3)
m =1
Trongto: xla $ do ariadai lvong x & lan do the i.
m |4 Ein do.

3. Mod aia bién ngdu nhién
Mod @a bén ngiu nhién &i rac X ladiém x, sao cho:
PXg)}X=max P (X=Y
i=1,2,...tclati dé xac sat x; 1a lon nhit.
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2.1.3.2. Plrong saidiéu chinh mdu thgc nghiém
Plrong sai ladic treng quan tsng dé phan 4nhdo phan tan gia ir
bién ngiu nhién xung quanhykvong vaduoc ki hiéu 1a S.
1. Phrong sai miu thec nghigm
Gh St X1, Xp,...Xm 18 MAU thee nghim aia X, khidé S goi la phrong
sai miu thyc nghém aia X, vaduoc xacdinh nhr sau:

EED Yk (2.4)

Trongdé: $ 14 phrong sai riu thec nghém.
m 1&44an do hay $ lan quan sadugc.
A $ do aradai lugng x & 1an do thi i.
x la trung binh ru thuc nghem.
2. Phwong saidiéu chinh mdu thgec nghigm
Gh sir § la phrong sai rdu thec nghém, khidé s thuc S? dugc goi
la phwong sai Mu hiéu chinh aia X vaduoc xacdinh nhr sau:

3= %i(x— )2 (2.5)

f=m—1 lade ty dodic trung cho niu thuc nghém.
2.1.3.3.P¢ lgch chuin (SD)
- La tham & dungdé xac dinh d6 phan tan @a bén ndiu nhién co6
cungdon vi véi no.
- Gi s & va S?1a phrong sai va phong saidiéu chinh méu ndiu
nhién @a X, khido S va $dugc goi 1a do léch tiéu chén diéu chinh mu thuc
nghiém aia X va xaaiinh nhr sau:

S ¥s? (2.6)
1S s (2.7)

2.1.3.4. Sai é chudn (SE)
- Lay lé gittado léch chudn trung binh rfiu véi can bic hai @ia dung

lugng mau: SE& = % (2.8)

- La théng &thdng ké quan tmg dé danh gia nic do phan tan ¢a
mau chinh né Wu thi sai $ cua $ trung binh. Saiéé day do & chénh éch @
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hoc ¢ ¢ thdng aia $ liéu ma plrong thrc chon méu 1a Mt trong nhing
nguyén nhan chinh gay nén.
- Muc dich chinh SE la xadinh mrc d6 phan tan €a gia ti trung
binh miu va gbi han tin cy caa mu thec nghém.
2.1.3.5. Y ngia aia phwong sai,dg 1éch chuin, sai $ chudn

Plrong sai,do léch chuin, sai $ chiufin gitp cho ta nin biét dugc
muc d6 dong déu caa gid ti thuc nghem.

Neu phrong sai,do léch chdn, sai $ chuan nho thi cac gia firthuc
nghiém twong d6i ddong déu va &p trung xung quanh giétirung binh.

2.1.4. D¢ chinh xac vads tin cdy aia phépdo
- Gi s mdt phépdo wi sai $ tin ciy nhu sau:
Xx-X|=ax = €&
Do tin ciy y la xac sat dé két qua cac kn do roi vao khaing tin dy
(X- E< X< X +€), tc la P(X- €< X< X +&) = y vado tin cy
thuong cho treée 0,95; 0,99; 0,999;...
2.2. Phan tich tiong ké céc Kt qua thwc nghiém (phan tich quy hoi)
GOm cAc lxéc sau:
- Kiém tra gia tf caa it ca cac & sb hoi qui bing cach so sanhsvsai
s6 1ap lai (Sy) hay con gi la sai $ chuin.
- Sr phul hyp giita mé & todn e voi két qua thuc nghem.
2.2.1. Plwong sai tai hin
X&acdinh phrong sai tai hin dé xacdinh sai § tai hién.
2.2.1.1. Plwong sai tai hign ciza mgt thi nghiém
Gi sr mot thi nghem duoc lap di [ap lai m lan véi gia tri tuong ang
thu duoc 1a Vi, Vo,...,Ym . Phrong sai tai hin caa mbt mau thuc ngheém duoc

xacdinh nhr sau: 5= % S (yi-y) (2.9)
1 &, -
hay  ¢S= 1 Z(yi - y)? (2.10)

Trongdd: f=m — 1 1&add tu do dic trung cho ki ning bén d6i ma
khéng lam thaytoi hé.
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m ladslan lap.
2.2.1.2. Plwong sai tai hign ciza mgt cugc thi nghiém

$==3s (2.11)
. 1 @ -
Ma S = (Y- Y (2.12)
m-1=
= Sy Sy (2.13)
N(m-1) & F " §
Trongdd: u=1,23,..
1=1,2,3,...

N la&thi nghén khac nhau.
m 135d4an lap lai.

Céng thic dungdé tinh phrong sai tai hin caa mbt cude thi nghém,
thuong sr dung cho plrxongan thi nghin song song (ptong an ma di mot
diém thi nghém phai tién hanh p lai).

Phrong sai phan phi trung binh choitng thi nghém dugc xacdinh

nhu sau rS(y) = % Sn’ (2.14)
e Vi du 1. Tinh phrong sai tai hin aia mt cuoc thi nghém twong trng

véi nhitng $ liéu thuc nghém thuduoc o bang sau :

Bdng 1:Két qud thi nghiém

ST.N [S6 lan & qua
lap  (m) Yuu | Y2 Yus Yua

(u)
1 3 73 69 68 70
2 3 58 58 64 60
3 3 54 59 52 55
4 3 84 94 92 90
5 3 100 106 109 105
6 3 98 90 97 95
7 3 77 85 78 80
8 3 105 95 100 100
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T bang $ liutathyi=1,2,3;u=1,2,3....,8;: m=3; N=8.
Dé tinh phrong sai tai hin caa mdt cupc thi nghém ta Bp bang sau:
Bdng 2: Phwong sai tai hén caa tieng thi nghiégm

(yul' glu)2 (yu2' glu)2 (yu3' glu)2 (1+2+3) $2
u (1) (2) 3)
1 9 1 4 14 7
2 4 4 16 24 12
3 1 16 9 26 13
4 36 16 4 56 28
5 25 1 16 42 21
6 9 25 4 38 19
7 9 25 4 38 19
8 25 25 0 50 25
28::144
T két qua & bang 2, ta tinh phong sai tai hin cia cuc thi nghém:
= L35 =2=g
Phrong sai phan phi trung binh cho @t thi nghgm:
ﬂé(y)—— S —6

2.2.2. Plwong sai dr

- B0 du 1a hiéu gitra gia ti thuc nghém thudugc vaoi gia tri tinh duoc theo
phuwong trinh i qui cia cac thdng&tdi vu.

- Phrong sai timdugc trén © s tong binh plrong cacdo du goi 1a
phuong sai dr, dugc ki hiéu va xaadinh nhr sau:

0 = : mZN:(V‘y_u)Z

fdu u=1
& =

Z(y Y, )
du u=1
fu=N—-L d@otudodr.
N 1&ghi nghiém trong nét cudc thi nghém.
Léshé sd c6 ngha trong plrong trinh i qui.

(2.15)

(2.16)

Trongd 6 :
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v, gia ti duoc tinh theo phong trinh Bi qui tng wi diéu kién nghém
thir u.
y, la gid ti trung binh tiee nghém tai thi nghém the u
(trongdiéu kien mbi diém thuc nghém duogc tién hanh dp lai).
y.1a gia ti thuc nghim trongdiéu kién khéng lam thi nglim Iip.
2.2.3. Kémdinh thong ké
2.2.3.1. Kém tra gr dong nhit cia cac pheong sai
- Kiém tra sr d6ng nhit cua cac plrong sai la kém tradd hoi tu cua
cac gia tr thuc nghém. Phrong phap Km tra nay chdugc &p ding trong
phueong an thi ngléim song song.
-bé kiém tra ngroi ta cH sir dung chiin Cochoren.
Céacdiém phan Vv cia phan phdi chuén Cochoren i P = 0,05

S5 T.N Po ty do (f =m —1)
1 2 3
2 0,9985 0,9750 0,9392
3 0,9669 0,8709 0,7977
o0 0,000 0,000 0,000

Trongdd: N l1a $ thi nghém trong ndt cuc thi nghém.
f 1416 tw dotrng Wi thi nghém c6 phrong sai tai hin I6n nhit.
m lad&lan lap oia thi nghém co6 phrong sai tai hn I6n nhit.
G duogc tim thy ¢ bang wi muc y ngha da cton, 1adiém gip nhau
gitra hang Hu thi s thi nghém N va &t biéu thi bac ty do f.
* Céac hwéc tién hanh kiém tra
- Xacdinh dai luvong trung binhtt cac Kt qua caa cac thi ngldim song

song.
- Xacdinh cac phong sai thre nghém (S2) tai mdi diém thi nghém
theo cong thc (2.9).

- Tinh 6ng cac phrong sai S



maxS?
N

S
u=1
max $ |& gia ti cuc dai cua phrong sai thre nghgm thir u.
N Ia & thi ngh&m trong nét cudc thi nghém.
- Tra king G, v6i mac y ngha Pda chon, $ thi nghém N vads tu do f
cuadiém thec nghém cé phrong sai tai hén 16n nhit.
- So sanh Gva G.
+ Nu G, < G, : gia thiét duoc chip nhn.
+ Nu G, < G, : gia thiét khéngdugc chip nhan.
2.2.3.2. Kém tra y nghfa aia cac I¢ s6 trong pheong trinh héi qui
- Muc dich aia kiém tra nay la xem cacéhsd by trong phrong trinh
hdi qui c6 khac 0 & mot do tin ciy naodé hay khéng.
-bé kiém tra y nglia aia cac k& sb trong phrong trinh i qui ta phii
sir dung chdin Student (t).
* Cac heec tién hanh kiém tra:

- Tinh G, theo cbng thc sau: G= ;u=1,23,...,N (2.17)

- Tinh chéin t, theo cong the:  , =t =1 (2.18)

bla he 5 ang wi yéu t6 thir j trong PTHQ; j=0,1,2,...
§ do léch quan phong aia ke s6 by
- Tra Bng § e NG Wi muc y ngha P clon trede va f; f la Bc tr do
ung Wi phuong sai tai n aia trng phrong an ma ngoi nghién cru da chyn.
- So sanhvat,

+ Nu t > t, h¢ 5 b ¢ ¥ nghia vaduoc git lai trong PTHQ.

+ Nu t < t, hé¢ & by khong co y ngia va lai khoi PTHQ. Cac B &
con hi duoc tinh hi theo phrong phapbinh prong 6i thiéu cho 6i khi tit ca
chingdéu co nglia.

2.2.3.3. Kém tra s¢ twrong thich aia PTHQ wi thuc nghigm
- Ding PTHQ la do ngpi nghién cu tir chon va cac B sd trong PTHQ
dugc xacdinh dra trén cac&kiéu thec nghém. Vi vdy cin phii xem xét mé &
toan hc @6 cé phu bp wi thuc nghém hay khéng, va ngi ta dung phan
Fisher (F) wi mot mac y nghia naodo.
* Cac hedc tién hanh kiém tra:
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- Viét PTHQ i céc 1€ 5 c6 nghia.
- Tinh K, theo cong thc: m = L (2.19)

Trongdoé: S 1a phrong sai trong thich vaduoc tinh theo cong te (2.15),
(2.16).

& 1a phrong sai tai hin duoc tinh theo cong trt (2.8) \oi
phuong an thi ngléim tai tdm hdc tinh theo cong trc (2.14)tng Wi phuong an
thi nghEm song song.

- Ry tra king f, p, 1.2y taC laing Wi mirc y nghia Pda chon va ic tr do f,
- Tiéu chén kiém dinh (so sanhfva k)
+ Nu R, < R, thi PTHQ wra lip phtl lop Vi thue nghém.
+ Nu R, > R, thi PTHQ wra lap khéng phu bp voi thuc nghém va
lam &p cac cong c sau:
* Kdm tra hi cong véc tinh toan.
* Xemai mé hinh nghiénieu da dung chra.
* Gfn mo & toan lvc (PTHQ)6 mirc cao lon.
2.3. Cac phrong phap phan tich 1bi quy
2.3.1. Plrong phép binh plweng nhé nhédt (BPNN)

La plrong &n © ban c6 héu lyc khi xi Ii cac $ liéu thec nghém va
xay drng md hinh thng ké cho nkiu d6i tuong nghién ¢u thwc cac inh wrc
khac nhau.

Plrong phap nay cho phép x&mh cac k s6 cua phrong trinh 10i
qui da chon sao chatd léch aia sr phy thuoe da cho so &i b liéu thee ngheém
la nh nhat. ®=3 (%, -Y,)? - min (2.20)

=
Trong d6 : Y, la gia ti thuc nghEm tng wi k théng $ téi vu & thi
nghiém thir u.
Y, la gia ti theo plrong trinh Bi qui $ tdi wu & thi nghém
thtr u.
2.3.2. Hhi quy tuyén tinh mét bién
Phrong trinh i quy tuyén tinh mdt bién £ cé cing:
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y =D, +bXx
(2.21)

Céc ¢ s cua phrong trinh i quy duoc xacdinh bing phrong phap
binh phrong nhd nhit (BPNN), Wi sb thi nghgém la N.
Hé phrong trinh chén c6 ding :
Zyi _Z(bo +bx)=0
2. V% =2 (b +bx)x =0
2.3.3. Hi quy parabol
Phrong trinh i quy parabol - Bc hai ndt bién cé ding:
§ =D, +b,x+by,x*
Céc & s cua phrong trinh ®Bi quy ding dugc xacdinh king phrong
phap binh pliong ntd nhat (BPNN), Wi s thi nghgém la N.
Trong tirong hop nay :
o () _, o) _ oA _ .
o, . o, . ab,

Hé phuong trinh chén c6 ding :
bN+b) x+b, > x*=>"y,
b X% +bD X +b, > =) xy.
b ) X +b ) X +b ) X =2 Xy,

2.3.4. Hi quy ham $ mii
Khi s thuc nghém N bé, gu ting bic aia da thic co tté dan dén viéc

ting phrong sai @. Lic naydé giam 5 céc & sd khéng xaadinh, ta dung &

'

quy ham 8 mi. Viéc xacdinh cac B sb caa phrong trinh i quy co tié rat
khé khin do phii giai hé pheong trinh phi tugn. Viéc tinh toan & tré néndon
gian hon réu tién hanh thay thcac bén s va ha bac da thrc.
Vi du cac quan &ikiéu ham é mi nhu sau :
y = byb y= boxbl
25



Puoc logarit hoa :

Igy=Igh, +xlgh, Igy=Igh, +b g X

Sau khidat :

Igy=2lgb =a;lgh, =a,lgx =t

Ta € nhan duoc phrong trinh tugn tinh \6i cac bén % :

Z=a,+a, z=a,+ht

Céc It s &, a, by dugc xacdinh theo plrong phap BPNN. ¥ & va a
c6 thé tinhduoc by va b.

2.3.5. Hhi quy nhiéu bién

Néu cin nghién éu lién Kt twong quan dgia nhéu dai lugng ngroi ta

dung phrong trinh i quy nhéu bién :
y=b, +bx +b,x, +...+ b, X,

O day, ching tagp khéng phi duong HHi quy, ma 1a mt phang hi quy
khi k=2 va nit hyper khi k>2. Trong trong hop chung, B mit nay @i 1a bé
mit mic haic b mat dap ti. Khi xay drng B mit mac trén toc toa do cua
khéng gian gu t6 can phai dat cac gia tr bing $ cia cac $u t [én ke toa do.
Phai chuyén tir quy md tr nhién sang quy mo cho. Ngha 1a phii tién hanh
chuin hoéa 4t ca cac gia tr cua cacdai luong ndiu nhién theo céac congih
thdng ké va chugn tir bién thyc sang in dugc ma héa khdng c6 thnguyén.
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Chwong 3. PHUONG PHAP CHON LUA CAC YEU TO ANH HUONG

3.1. Lwa chon c4c yeu tdé dau vao

Yéu cu ddi voi cac bén duoc lya chon & cAc $u t6 dau vao @a nghién ¢u
thuc nghém :

- L& céc bén doc lap, diéu chinh dugc, ar thayddi gia tri cia chiing theo céc
muc quy hach 1a hoan toadac lap, khéng ph thuoc va kéo theowsthaydoi cua
cac Yu t6 khac. Cac vémtcia ching trong man ké hoach phii doc 1ap tuyén
tinh.

- L& céc yu t6 dinh lwong, vi vy cac ¥u t6 dinh tinh khéng c6 trsd xac

dinh a1 thé nhr : phrong phap 40 mau, mau &c cia ddi tuong, hinh dng aia b

phan 1am vic ... khong tk dua vao lam $u t6 nghién ¢u cia quy hach thrc

nghiem.

- C6 hiu tng anh hrong rd nétdén ham mc tiéu danh gia hanh vidi
tugng nghién ¢u.

Ca&c a@n or lya chon céc yu td dau vao : thoéng tin tién ngéin, két qua

nghién &u ly thuyét, y kién chuyén gia, cac tft nghém tham do va thrc

nghiém sangéc.

3.1.1. Thong tin tién nghdm

Théng tin codugc nhy két qua quan sat trc tiép lam vic oia ddi twong
nghién &u va Kt qua tim hiéu tai lisu tham kio. PHin 16n cacddi twong nghién
ctru d& duoc nghién éu bing ly thuyét haic thee nghiém. D6 1a nhiing qua trinh
tuong tr dién ra trong mdi wong khac, nking c6 cung &n chit vat ly, cung quy
luat tacdong... Bay la nhirng théng tin s bo, dinh hréong.

3.1.2. Kt qud nghién aru |y thuyét
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Trong nhéu treong hop, ngrdi nghién ru tuy chra thé hiéu biét va xay drng
nhitng md hinh Iy thu§t co ban va toan din vé dbi tuong, nheng tr nhiing ly
thuyét caa khoa bc oo s, haic ta cac cong trinh 1y théyteong tr, co the md &
bang cong tiirc giai tich mpt sb tinh cHit haic hanh vi nadoé cia ddi tuong nghién
ctru.

3.1.3. Y kén chuyén gia

Thoéng throng, thdng tin cac tai lBu rat it va khdng toan én vé ddi tuong
nghién cu. Do \ay c0 tré sir dung phrong phap xin y Kin chuyén giaté danh gia
muc d6 quan tong aia cac $u t6 anh hrong. Phrong ohasp nay c6 Bu qua tot
néu $ yéu t6 cin danh gia &n va $ chuyén giaidng. bay la phrong phapda
duoc chuin héa, co th &4p ding cho nhéu déi tuong nghién 6¢u khoa hc khac
nhau.

3.1.4. Cac tlrc nghiém tham do, thec nghiém sang bc

Dai khi, sau cacsc ndi trén \in con hi vai yéu to anh hrang dang nghi ng
ma vic loai b hay gir lai 1am yéu t nghién ¢u cn nhy d&én két qua kiém ching
thie nghem. Haoic khi déi tugng nghién ¢u qué ndéi mé, thdng tin banfau it va
churadu tin cly, viéc sangdéc cac $u 6 can tién hanh Bt sic cin than. Néu bo sét
yéu t6 quan tong xj ndodo, thi cac kt qua nghién ¢u < chi 1a 1 thét dién caa
mat muc tiéu ko boi mit phing xj = const. Niing tnrong hop naydoi hoi phai tién
hanh cac tiic nghém tham do.

a. Thee nghim thim dodon yéu t

- Thuc hién thi nghém véi mot yéu t6 thay i, cac y¥u t con hi duoc an
dinh & céc gia tr ¢ dinh.

- X ly sd liéu trongdo co kém tra gi thiét vé tinh dong nhit pheong sai va
danh gia nirc d6 anh hrong aia yéu t6 theo Kt qua phan tich phong sai.

- Xac dinh md hinh toan trc nghém don yéu t6 dé tién hanh céc pjaan tich
va dr bao @én thiét. Budc nay thrc hién theo plrong phap binh prong bé nit.

b. Thec nghém sangdc da yéu to
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Thuc nghém sangdc da yéu t6 cin dapting cac yéu au:

- Sb thi nghim so i sb yéu t6 can khao sat Ia di thiéu, cho phégua vao K
hoach tdida cac ¥u t6 thayddi, ma $ thi nghém la chip nhin duoc, ©n it cong
stc.

- Cho phép phan tich va so s&tth chitng héu tng tacdong aia cac gu t
riéng ©, haic cac @p yéu t6 theodiéu kién dit ra bandau.

3.2. Phrong phap chuyén gia

Céac chuyén gia te nhiéu treong phéi khac nhaudsiugc dé ngh sip
seexp cacdu td anh hrong dén déi tuong theo trinht giam dan vé mic d6 anh
huong dén cac mac tiéu 6i vu. M3i chuyén gia khitwoc hoi phai dién vao phéu
diéu tra, o d6 da ghi $n cac yu t, thir nguyén va khing bién thién @a ching.
Céac chuyén giadn phai ghi vi tri th te caa mdi yéu t6 cang quan tng cang coé
thir tu hang trong $ cang bn, réu cn thiét co the bd sung vao pléiu nhiing yéu to
méi hodc b bét yéu t6 cii haic néu y kén vé mién bién thién @a chingbé dam
bao danh gia khach quan thé shuyén giatuoc hoi cang nhéu cang ét.

3.3. Cac thec nghiégm sang bc theo phrong an bao hoa

Sau fit ca cac lréc: nghién éu tai liéu tha kho, lay y kién chuyén gia,
phan tich Iy thugt... néu $ yéu td anh hxéng con i kha lon thi thre nghém sang
loc déng vai trd sangok quyét dinh. TUy theo gi thiét bandau, ngroi ta phan
thanh plrong &n bdo hoa, siéu b&o hoa (ddhngau nhién) va lai ké tiép.

Thuc nghém duoc goi 14 bdo hoa khi toandsd bac ty do dia thrc nghiém
duoc dungdé uéc luong cac B s6 cia mé hinh toan tic nghém. Gi sir b hé
trong phrong trinh Bi quy thrc nghém 1a L, $ thi nghém aia thrc nghém 1a N,
thi thec nghém béo hoa la tirc nghém ma:

L=N
3.4. Nhém céc gu td vao va clon muc tiéu danh gia

Mic duda qua cacevc sang éc, nheng & nhidu thee nghém 5 yéu td can
nghién cu con hi kha kn. Xét theo quadiém hé thong, dwa cang nhiu yéu t c6
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anh hrong thre sr vao nét ké hoach thrc nghém, ngroi nghién @u cang catiéu
kién tim duoc i uu co chit lugng cao da ddi twong. Tuy nhiéndi cé mdt s6 mit
nhuoc diém.

Trudc hét, khac 6i thuc nghém sang dc, cac thee nghiém tim Hi vu ¢ giai
doan sau phi dap ung cac tiéu chan ti vu nghiém ngt cua k& hoach thrc
nghiém. Vi thé, khi &5 yéu t5 vao kha &n (chi can khi k> 7 ) thi $ thi nghém
trong K hoach da ting I&én At nhiéu. G Mdi diém lai phai tién hanh mt sb thi
nghiém song song b lai). Toan I cac thi ngkim cin tién hanh theo trinhyt
ngdu nhién hdéa. Cac yéuie nay cang laming khbi luong va thi gian thrc
nghiem.

Nguoi nghién ¢u dang tréc ar lya chon: xay drng va tén hanh mt ké
hoach thrc nghém véi toan § sd yéu td anh hrong da chon, vi di k = 7, hay tach
ra thanh 2 & hcach song songdi k;, = 3; k = 4.

3.5. Anh hwéng aia cac tiéndé cia phan tich i qui dén sir lwa chon céc yéu
té doc lap
Phan tich bi quy dugc xay drng Wi nhitng tiéndé ma chang co lién quan

dén mdi turong vadiéu kién thec nghém. Diéu kién va méi terong thre nghém
lai bi rng béc bsi di diém cac théng & nghién ¢u va ch tiéu danh gia. Mrc do
thoa man céac tiédé vcuar phan tichdi quy phi thugc nhiéu vao cach ofn nhém
va xacdinh mzrc, khaing bén thién @a cac $u t6 anh hréng, vaodo nhay vado
chinh xac 6a cac gia frquan sat chtiéu dau ra. Do vy, ngroi nghién du cn
biét rd cac yéu au naydé cé nhing quyét dinh i uvu ngayé budc xacdinh céc
yéu t6 nghién du.
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Chwong 4. CAC PHUONG PHAP HOACH PINH THUC NGHIEM
4.1. QUY HOACH TRUC GIAO CAP |

CAC BUOC QUY HOACH TRUC GIAO CAP |

A Y
—  §@it-Ing ceng nghO

1. XAC PINH MI EN BIEN THIEN
Znin < Z] < ijax
vaTAM QUY HO ACH : Z°=0.5Z™+ ™
2. CHON DANG PHUONG TRINH H Ol QUY
sau khitd ma hoa : (% 2(Z-2°)1(Z™-z™)
+ chon dang tuyén tinh :

(+ haac dang :

y1=bo+baxs + ...+ BXe + broXoXot . +Der kX1 Xk )
3. THUCHIEN N THINGHIEM N = 2
TINH TOAN XAC PINH CAC HE SO HOI QUY b,
king phrong phapBinh phwoeng arc tiéu
4, KIEM DPINH SU CO NGHIA CUA CAC HE SO HOI QUY b;,
véi chuan Student
Thwc hién cac thi nghém tai tdm quy hoach hoiac s dung cac thi
nghiém song song,dp lai. Loai bé cacb; khong cé nghia, tinh toan lai cac
b; va kiém dinh lai cho t6i khi chi con cac bco ngha
5. KI EM PINH SU CO NGHIA CUA PHUONG TRINH H Ol
QUY Wi chuan Fisher
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4.1.1. Thrc nghiém yéu té toan phan TYT 2¥

Tu thude thdng tin bardau ma ngroi nghién du © chic cac thi
nghiém dé nhan dugc md hinh thng ké thrc nghém dang tuyén tinh hdac phi
tuyén

Chon qui hach thrc nghém yéu t6 toan plan va trng phin

NHing thrc nglém ma noi t6 hop cac nikc cia yeu t6 déu duoc thuc
hién dé nghién &u goi 1a thiee nghiém yéu t toan pln (TYT )

N =n (4.1)
Trongdo : N : tong thi nglém
n : 6dugng mic cia cac yu 6
kd géu td anh hrong

Xét thrc nghBm yéu t6 toan pln 2 mrc k yéu t6 anh hrong

4.1.1.1. Cachd chirc thi nghiém treec nghiém treec giao d@p |
1 — S thi nghiégm ain thec hign

N2
Zmax Zmin
2 — Mic oo bin 70 = % (4.2)
Trongdo: 2’ 1a mic oo ban ( tam plrong an).

2 la mic trén (mirc cao).
2" 14 mirc dudi (mic thap).
Vecty vao ki mic o ban Z° (j = 1,2,...k) chra khdng gian cacéy t6
cia mbt diém dac biét goi 1a tdm thrc nghém.
3 — Khaing bién thién
_Zr-z
2
A, la khaing bén thién theo tic Z,
Vi du: Xem trang 25 (Giéo trinh “Quy hoh thxc nghém nghién ¢u
vatng ding” caa Nguyén Thi Lan).
4 — Bién khong ther nguyén: ki higu x
M3 hoatugc thec hién & dang nky viéc chon tam Z° caa mién nghién
ciru 1am dhc toa hé truc do.

A (=123.k  (4.3)
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xmn =21 71 i=1,23.k (4.4

— Toadd thir nguyén nac trén (") lubn king +1; mic dudi (x,™")
ludn king — 1 vadado ciia tam plrong an (y) ludn king 0 va triing §i goc toa
do.

(4.5)

{zr%zm
min — -0
Z, —Zj—/1j

5 — Lgp ma t@n thec nghigm
Ma tén thyc nghém vé6i bién thec nghém 1a mdt dang mé & chién
cacdiéu kién tién hanh thi ngldm theo Bng chr nhat. Mdi hang 1a ndt thi
nghiém,trong ma tn c6 nét s6 hang géng nhau ma thénghsiéu & mac o b
z°
Ma tén thec nghgm véi bién 4o 1a ma tn chi bao @m cac bén ao X
Khi xay drng ma tan thec nghiém dua thém bdn x, = +1va bb tri cac thi
nghiém sao cho khong c6 thi ngh nao trung nhau. Theo kinh righ lam nhr
sau :
- Xacdinh $ thi nghém cin thuc hién theo cong tic N = Z, oot xo ludn
bang 1
- Lap cho trng Yéu t anh hrong va Bn luot tir x; d&én .
Chu y: Nguoi nghién ¢ru néndua cac thi ngléim ¢ tdm vao ma én
Tinh ¥ (gia ti ¢ tdm thrc nghgém); by - cO the du doan dugc
vuing nghién @¢u thuc ving tugn tinh hac phi tuyén.
6 — Tinh chit ma tr@n truc giao d@p |
Ma tén trec giao @p | cé nhing tinh clit sau:
- Tinhiéi xtng qua tam tic nghém.

Yx, =0 ; i=1,23.k (4.6)

u=1

u=12,3,..N
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- Tinh trc giao gira 2 &t trong ma tin thuec nghém.

N

D xux, =0 ; izj=1,2,3..K 4.7)

iu Nu
u=1

- Tinh Bt bién khi quay & truc quanh tdm tic nghém.
Yx2 =N ; i=123,..k (4.8)

* Uu diém aia ma tén tric giao @ip |:
- Khi laai bé nhitng ke s6 khdng c6 ngta € khong phi tinh lai cac &
s6 c6 nghia.
- Plwong sai cac &1sd b (S,°) trong phrong trinh i qui ¢6 gia ti ti
thiéu, xacdinh theo Kt qua caa N thi nghém va nld hon phrong sai tai hin
Siv’.

- Tam phong an théng tin nu nhat — chi 1an thuc nghém lap &
tam thrc nghém ladu.

4.1.1.2. Mt s dang aia pheong trinh hai qui cdp |
Tuée tién,phii biét duge ar phu thube gitra cac thdng&dau vao va
thong $ dau ra Y=Ff(x)dé chon phrong trinh i qui sao cho bp Iy.
Péi véi qui haach thrc nghim, nHing phrong trinh Bi qui cp |
thuong chon cac khai tén ciada thre c6 ding ©Hng quéat sau :
Y = by + byxg +o+ B e XX e ioaxxe; Vi i 2j£k=1,2,3..k  (4.9)
Trongi6: kyla ke s5 hdi qui.
i B e $b tuyén tinh.
ib by 1a he s twong tac ¢p va trong tac ba.
Pé don gian thi cton dang phrong trinh Bi qui dang tuyén tinh.
Mwn xay drng phrong trinh i qui day du dua thém vao plrong
trinh tuyén tinh cac & sb tuong tac
Vi k = 2 (2 yeu 6 anh hrong) ta co:
{f:%+QM+@“ (4.10)
Y =b, +bx, +b,x, +b,,x X,
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Véi k = 3 ta co:
{\:{ = Do b, by, b (4.11)
Y =Db, +bx +Db,X, +0;%; + D ,X X, +0,.X X, + D% X5 + D ,0% X, X,
4.1.1.3.1gp cdng thic tinh hé s b trong pheong trinh héi qui
1 — Phrong &n binh phrong nhé nhat (BPNN)

La plrong &n © ban c6 héu lyc khi xi Ii cac $ liéu thec nghém va
xay drng md hinh thng ké cho nkiu déi tuong nghién ¢u thwc cac inh wrc
khac nhau.

Plvong phap nay cho phép x&mh cac k s6 cua phrong trinh 10i
qui da chon sao chatd léch aia sr phy thude d& cho so i sb liéu thee nghém
la nh nhat. ®=3 (%, -Y,)? - min (4.12)

u=l
Trong do : Y, la gia ti thuc nghém ung Vi k thong $ t6i wu & thi
nghiém thir u.
Y, la gia ti theo plrong trinh Bi qui $ tdi wu & thi nghém

tht u.

2 — H¢ phwong trinh chudn tic
Xét k = 2, ang PTHQ nlxr sau:

Y = boXoy + biXay + bpXay + DX X, (4.13)

Thay (4.13) vao (4.12):

N 2
D= Z[(bOXOU + blxlu + bzxzu + b12X1uX2u)_Yu] - min (4-14)

u=1
@ cuc tiéu khi thba man cadiéu kién sau:
9 _ : 9 _, ; 9 _y : 0P _ (4.15)
ab, ob, ab, ab,

C6 the viét dudi dang sau:
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op &
Y Z[(b Xy +b1X1 +b L X5 +b12X1X2)u Y, ]XOU -

ob, =
0 &
E [(b Xo +b1X1 +Db Xz +b12X1X2)u Y, ]Xlu =0
(4.16)

ood 4
=3 (X, +x +by,%, +bLxx, Ju =Y, [, =0
abz u=1
od 4
o, ~ 2 O ¥ DX+ + B =Y, by, =0

2 u=1

4 4 4 4 4
bOZXOU +blleu +b22X2u +b122XluX2u = ZYUXOU

u=1 u=1 u=1 =1 w1

4 4 4 4 4
boleu -'-blleu2 +b22 Xlux2u +b122 X1u2X2u = zYuxlu

u=1 u=1 u=1 w1l =l

4 4 4 4 4
bOZXZU +blz Xlux2u +bZZX2u2 +b122 Xlux2u2 = ZYUXZU

4
b leuXZU + b leu X2u + b leuXZU + blzz XluX2u = ZYuxluXZU
w1

u=1 u=1 u=1

(4.17)

Phrong trinh (4.17) gi la hé pheong trinh chén tic.

3 - Céng th&c tinh hé s b aia phweng trinh héi qui
Céc h 5 b trong plrong trinh ®i qui doc 1ap nhau va xadinh nhr
sau:

1 4
bO = Z Z XOuYu
u=1
1 4
bl = ZZ X1uYu
u=1
1 4
b2 = Z z X2uYu
u=1
1 4
b12 = Z Z Xy X2uYu
u=1

— Cong thirc thing quatdé tinh cac B s b trong plrong trinh i qui
cua qui hach tnre giao d@p | trong tng Wi k yéu 6 anh hrong nhr sau:

(4.18)
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by =53 .Y,
=— X
0 N; Ou "u
1 4
b]- ZNszUYU
: o Ejzl=1,2,3..k (4.19)
i zﬁzlxiuxquU
1 4
il :ﬁzxiuXiUX'UY”

c
I
-

4 — Y ngha aia hé si b trong pheeng trinh héi qui
Gia tf cia k¢ 5 by trong phrong trinh i qui dic treng cho g déng
gop dia Yeu t tht j vaodai luong .
He sb nao co gia irtuyét déi I6n nhat thi yéu t twong tng € anh
huong dén qud trinh 1a niéu nht.
4.1.1.4. Kém tra y ngta aia cac ¢ b trong phrong trinh héi qui
Dé kiém tra y nglta aia cac B sb b trong plrong trinh ®Bi qui phai
tinh phrong sai tai hin (lam thi nghm song song méi diém thuc nghém).
H s6 b trong plrong trinh i qui doc 1ap nhau va xadinh wi mot

d6 chinh xéac (§). s, :% (4.20)

N: & thi nghém tng mdi phuong an.
Tinh ¥ ngfa aia cac B sb b dugc kiém dinh theo chén Student (t)
xacdinh nhr sau : t, J%‘ (4.21)
j
Trongdo: Qla he s thi j trong phrong trinh i qui tinh theo (4.19).
$: do léch quan phong aia k¢ sd j dugc xacdinh theo céng tic
(4.20)
Céac hoc kiém tra duoc tién hanh nkr muc kiém dinh thbng ké
(chuong 2)
Cong tirc (4.21) xacdinh duoc S, tng Wi mdi phuong an thrc
nghiem.
1 — Phwong an thec nghiém tai tdm
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Khi hoan 4t 2° thi nglém ¢ nhan plrong an, ngoi nghién cu phai
lam thém m (m it ndt bang 3) thi nghim & tm phrong an Wi cac gia tf tng
véi thi nghiém tam la:y?, v2, v2...

Phrong sai tai hin dugc xacdinh:

- [vo ol
@“Zl(Y ) i=1,23 4.22
®= /Sh (4.23)
Trongdo : Y’ | gi& ti do duoc & 1an I3p thir |

Y°la gid ti trung binh éa m &n do
m Hdan lap
Thay (4.23) vao (4.20) tidwoc gia ti ;.
2 — Phwong &an thi nghém song song

Tai mdi diém thi nghém duogc 1ap lai m 1an.Trueéc khi tinh toan B s b
va kiém dinh céac théngdthong ké phi kiém tra sr dong nhit caa cac plrong
sai theo chén Cohoren (G), dhdugc phépudc lugng cac sai&khi phrong sai
ddng nhit.

Phrong sai tai hin cia mjt cuoc thi nghém:

55T
&= ND (4.24)
Phrong sai phan i trung binh éa mbt cudc thi nghiém

g
&(Y)= Th (4.25)
Phrong sai @a h¢ o by
5 = Si(Y)
N
Sai 6 chuin (46 léch quan phong) aia ke s5 b
NG
JN
Sau khi Kim tra y ngfia a1a cac B 5 by, viét PTHQ i cac 1§ b co
ngha va kém tra trong thich @a phrong trinh i qui véi thuc nghém.
4.1.1.5. Kém tra sr twong thich aia PTHQ wi thuc nghigm
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Su twong thich @a PTHQ i thuc nghém duoc kiém dinh theo chén
Fisher (E).CAc e kiém traduoc trinh bayy muc kiém dinh thdng ké (chrong
2).

S 2
F — tt
5: (4.30)
Péi véi phuong an thi ngliim tai tam
N -
DY =Y
S =t (4.31)
ftt
Phrong &n thi nglim song songgi 1an lap & mdi diém thyc nghém la
m
N —~
I
=" (4.32)
ftt

Y,,Y,: la gia ti thuc nghem.
Y. :giatitinhtheo PTHQ.
f.  :do tw dowtng Wi phuong sai trong thich ($9).

fi=N-L
N :$ thi nghém trong plrong an.
L :$ hésdcod nghadugc kiém trad muc (4.1.1.4).

Sau khi kém tra rfu PTQH trong thich i thuc nghEm < dugc sr
dung dé tim kiém i wu. Néu khéng phi bp s phai xem xét hi tirng bréc aia
bai qui hach va clon md # toan e & mic cao lon.

4.1.2. Thrc nghiém yéu té tieng phin TYP 2P
Pé mé # qua trinh tiee nghém thi qui hach thrc nghém yéu 6 toan
phan TYT 2“ khong héu qua khi s5 yéu t k kha bn. S yéu  k ting clim ma
sd thi nghém ting qua nhanh (N=Pva $ c6 @t nhiéu bac tr dodé kiém tra s
tuong thich da PTHQ i thuc nghém.
Thit kho khin V@ kinh t khi phai thuc hién 1 cic thi nghém TYT 2
ma yeu t6 k>4.
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Vi vay S8 giam dang K sd thi nghém réu ta dung tirc nghém yéu t
ting phin (161 giai tirng pHn) ma ngroi nghién d¢u van thudugc md hinh thi
nghiém mo # teong thich qua trinh thi ngém.

Ki hgu: TYP 2P
Trongdo:
2: 1& 2 mc cia mdi yéu t6 anh hrong
k: s5 yéu t6 anh hrong
p: dac trung cho nikc d6 ting ptan
4.1.2.1. Xay gng mé hinh théng ké thec nghiém
4.1.2.2 Céchd chic thi nghiém trong pheong an thec nghiém tieng phin
N£P
1
S thi nghém trong phrong an trng pHin bing 2° bang TYT 2
4.1.2.3. Cong thc tinh hé sd b trong PTHQ @a qui hagch phan bing TYP
2P
Dé cho bi giai ting pHin [a mdt pheong an tee giao ta én chon
phuong &n thrc nghém yéu 6 toan pln c6 $ yéu t6 anh hrong nkd hon 1am
Muc 0o So.
Pugc &p ding gibng nhr trong qui hach TYT 2

N
i YuXOu
Ob: I\|u=1
1 N
— > Y, X
Jb N; u’Mju
u=1,2,....,N
1=1,2,..... Kk

4.1.2.4.Cac lrgc thuc hign qui hogch phan hing
1/ Trwong hop k=3, p=1
- L4p qui hach va xay dng ma tén TYT 2%
- Thay &t c6 héu tng trong tac Bing hisu tng tuyén tinh (%X,=Xs).
- Lam 4 thi nghim va ding Et qua caa 4 thi nghim dé tinh k& sd by, by,
b,, bs.
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- Sau khi 1am 4 thi nghin dau, vi mt Iy do naod6 ngrodi nghién du cho
ring trong tac @p cé y nghia thi lam 4 thi ngim cia nra king con 4i, nhung
lan nay thay $u t6 bd sung % = -x;x,. Nhu vay qui haich € con nra bing.

X3 = XXz

X3 = -X1X2

2/ Trwong hop k=4, p=1

- Lap qui hach TYT 2

- Thay % = X3XoX3

- Lam 8 thi nghim va st dung két qua caa 8 thi nghdm dé tinh e sd by,
by, by, b3, Dy

Nhu vay qui hach phan Bng wi 2 nra ing khi thay % = x;XoX3

3/ Trwong hop k=5, p=2

Lap qui hach TYT 2.

- Thay % = xXo, (b6 qua trong tac xX»), Xs = XXoX3 (b6 qua trong tac
X1X2X3).

- Lam 8 thi nghdm va diung kt qua caa thi nghém do6 dé xacdinh h¢ sb
b0 va 5 I s con hi.

- Qui haach phan Bng wi 4 phan bang nhr sau:

1{x, = X%y, X = XX, X}

2 {X, = XX, Xg = =X X,X;}

3{x, =x%,, X = XXX}

4 {X4 = TX Xy, Xg= X1X2X3}
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4.2.QUY HOACH TRUC GIAO CAP I

CAC BUGOC QUY HOACH TRUC GIAO CAP I

X 4
PPN E—
—  §8&it-ing c«ng nghO
—>
6.  XAC PINH MI EN BIEN THIEN "<z < z™
vaTAM QUY HO ACH : Z°=0.5(Z™"+ Z™

7. CHON DANG PHUONG TRINH H Ol QUY
sau khitd ma hoa : [ X2(Z-Z°)1(Z™-Z7™)
y1=bo+ bixy + .ot BXe + Do XaXo + ...+ bax? + ...+ bex®
8. THUCHIEN N THINGHI EM N = 2+ 2k +n,
Trongdd: - 2 thi nghém cia QHTG dp |
i cac Z = Z™" haic Z = ™
- 2k thi ngin tai cacdiém “sao0” @ % = 1¢
hac X%X=-1¢
- ny thi nghém tai tdm Z = Z°
9. TINH TOAN XAC PINH CAC HE SO HOI QUY b
king phrong phapBinh phwoeng arc tiéu
10.  KIEM DPINH SU CO NGHIA CUA CAC HE SO HOI QUY b,
véi chuan Student
Thwc hién cac thi ngh&ém tai tdm quy hoach hoac s dung céac thi
nghiém song song. Lai bé cacb; khéng co6 nglia, tinh toan ki cac b va
kiém dinh lai cho téi khi chi con cac bco nglia
11.  KIEM PINH SU CO NGHIA CUA PHUONG TRINH H Ol
QUY \6i chuan Fisher
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4.3. Toi wu hoa qui haach thwc nghiém

Budc 1

- X&c dinh mét diém xuat phat nim trongmién giéi han téng thé caa
cac bién dau vao. Chon diém d6 1am mirc oo ban, ctpn khaing bén thién ¢a
ting bén dé xac dinh mién giéi han cia quy hcach thwc nghiém truc giao
cap mot.

Budc 2

- Lam cac thi ngléim theoquy hoach truc giao ép mét

- Xay dwng phwong trinh hdi quy bac nht .

Néu phrong trinh Bi quy bic nhit khéng twong thich thi chuyn i thuc
hién burgc 4.

Néu phrong trinh i quy bic nhit twong thich thi thec hién buéc 3

Budc 3

- Xéac dinh vecto gradient cia ham mc tiéu ki mc co ban va xuit phat
tir mirc oo ban xacdinh toa d6 cacdiém thuc nghém rim cachdéu nhau trén
huéng dia vect gradient Wi khoang cach & chon phu p véi ddi tuong
nghién ¢u. Lam thrc nghém dé xacdinh mot diém cé gia tr ham nuc tiéu Bt
nhat trén hréng gradient. Cbn diém tim dugc lamdiém xuit phat ndi va quay
vé budc 2.

Buoc 4

- Lam céc thi ngkéim theoquy hoach cip hai (truc giao hdc quay).
Buoéc 5

- Xay dwng phwong trinh hoi quy béc hai,

- Néu phrong trinh i quy bic haikhéng twong thich thi chuyén t6i thuc
hién buoc 6.

- Néu phrong trinh i quy bic haitweng thich thi thrc hién begc 7.
Budc 6

- Thu hep khoang bién thién ciia cac bén dau vao roi quay \é buéc 5.
Budc 7
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- Tim cuc tri cia ham muc tiéu thu dwgc & dang phrong trinh i quy bac
hai thuduoc & buwgc 5va 1am hi thuc nghim dé kiém ching vadanh gia kt
qua.
4.3.1. Wi wu héa theo plwong phéap leo dc
Budc 1 Chon didm xuit phat X2 (x,“, ... , x,?)
Chncacgiatrg,>0va &>0

Xacdinh y(X)

Budc 2 Xacdinh vect gradient i diém X©

Buwéc 3: Chon $ A duong;
Tt didm X© xacdinh XY

= x© 1Y

0% |, _ o
x,% = x,° LA

0%, | _yo

nix=x°

( dau “+ “khi tim max , du “- “khi tim min)
Xaatinh y(X%)
Buéc 4 So sanh y(¥) vai y(X ).

Néu y(X™) “t6t” hon y(X®) - tiép tuc lap lai budc 3 dé leo dic t6i X?,
X(3), o X(k)
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Néu y(X¥)  “x4u “ hon y(X*Y) > Thyuc hién phép gan ¥ = Xx*Vva
y® = y(X&Y), saudé chuyén sangowdc 5

Buwdc 5 Kiém tradiéu kién ding:

1
Y -yOl<e, haciva 60 X0+ O X0 <z,
- Néu (*) khdng ttba man:

+ Chon X®lam diém xuét phéat ndi ( n6i cach khac : thc hién phép gan
X© = XD vy O = yD)

+ Quaydi buoc 2

- Néu (*) thoa man-> két luan : y dat gia tri toi wu tai X

4.3.2. Phrong phép luan phiénang bién gidi bai toan i wu phéng dinh

* Bugc 1 Chon diém xudt phat X2 (x,2, ... , x.?),
Chncacgiatre,>0va >0

Lam thec nghém xacdinh gia ti y©

* Buwgc 2 Thyuc hién n phién gii bai toan éi wu lan lueot véi tirng bén x
dé tir diém xuat phat X2 (9, ..., x@) tim radiém X® (Y, .Y, ..., xP)
t6t hon.

- Phién 1 Cb dinh (n-1) bén, giai bai toan 8i vu véi bién con hi (gia s
x,) khi cho % chay trong mén gid ti cia n6. Ga st y t6t nhat tai X = ()
X2, 3%, %)

- Phién 2 Tién hanh trong tr véi bién x, (cd dinh céc bén con hi trong dé
X, = xP). Timduoc gia ti y t6t nhit tai diém X = (™ x,®, x,..., %) .

- Phién thir k : Giai bai todn éi vu Vi bién x (c6 dinh cac bin con hi
trongdo x; = x™,..., X1 = %e1™, Xier = %1 X = %%, ). Tim duoc gid ti y
t6t nhét tai didm X = (@, .. %@, %1 ©,..., %.9) .
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- Phién tir n : Giai bai toan éi wu voi bién x, (c6 dinh cac bin con hi
trongdod X = ™, ..., %1 = Xer™, Xier = X1, oot Xn = %@, ). Tim dugc gia
tri y t6t nhat tai diém X™ = Y, ... %, Xer™, ..., %)

Pt X®= XM : y® = yx®)

* Bugc 3 Kiém tradiéu kién ding:

. @

‘y(l) —y(o)‘ <&, haic/va \/(X_L —X)? +. 400 =xP) <g, (*)
trongdd y = y(XY) = y(x,®@, ..., %Y

- Néu (*) khéng thha man:

+ Chon X®lam diém xuét phat ndi ( néi cach khac : thc hién phép gan
X© = XD vy O = D)

+ Quay 4i budc 2

- Néu (*) thoa man: Kt luan ydat gia ti t6i uu tai X®
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Chwong 5.0UNG DUNG QUY HOACH THUC NGHIEM TRONG
CAC QUA TRINH CONG NGH E HOA HQC

5.1. Baitoan 1.

> Muc dich: Nghién éu i uvu hod quy trinh & dinh € bado Mmm men
bang Alginatdé 1én men wou.

> Quy trinh c6ng nghduoc md & theo & db (trang 1).

Nghién @u cac $u t6 anh hrong dén mang ludi gel: mng do alginat;
nong do glucose; ing do té bao:

Z1 Nongdo alginat , | Lén men trong dung
Z, Ndngdé glucose | dichduong glucose | g hat gel b nit Y(%)
) ; > bang € bao ram

Z3 Nong do té bao > men (f) dlnh

Sau qua trinh 16n mengtcac ht gel ra va xadinh t 1& (%) hat gel bi
nat. Ti 1& hat gel b nat cang thp cang ét ngha la ht gel cang chc cang ét.

» Ham muc tiéu: Y = Y(4,25,2Z,)

Bai todn i wu: Xac dinh rdong do alginat; ®ng do6 glucose; Bng do té
bao im mendé hat gel kBn nhit trong qué trinh 1én memrsu bang € bao Am
men, & dinh king alginat.

Ymin = min Y(Z4,2Z,,2Z3)

Sau khi tn hanh céac thi ngéin thim do, tac gi da chon ving kho sét

nhu sau:

Z;=1+4%
Z,=10+18%
Z3=10 + 20%

Pay la bai toandi wu phongdinh, gii bai todn theo plrong phéap leo éc.
Phrong &n qui hach thrc nghém: phrong phap tirc giao ép 1.
Sb thi nghém phai lam: 2°=2° =8

V(r)’l Z]_min =1 Zl 4=Zlmax
Z2min =10 ZZ 18=ZZmax
Z3min =10 Z3 2O:ZE’.max

Diém xuit phatd tam phrong an:
Zo = (2.5: 14: 15)
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Gia tii caa ham mc tiéu ki diém Z, duoc xacdinh king thec nghém:

Y(Zo) = 7.5
Ma tran thec nghém dugc bd tri nhr sau:
S5
TN Z1 Z> Z3 Y

1 4 18 20 12.35
2 4 18 10 8.87
3 4 10 20 12.08
4 4 10 10 6.92
5 1 18 20 42.13
6 1 18 10 13.51
7 1 10 20 22.19
8 1 10 10 4.57

Phrong trinh i qui c6 ding:
Y =Bo + BiZ; + ByZ, + BeZs
Trong &€ ma hoa khéng thnguyén ta cduoc:

Muc trén: - ki hdu +1
Muc oo SO -ki higu 0O
Muc dudi: - ki hiéu -1
Coéng thirc chuyén tir hé don vi thuc quadon vi ma hoa khéng thnguyén:
Z -2°
X =1
J AZJ ,j—l, ,k
Zmax _ Zmin
c T j
AZJ— 2 ;j=1,...,k
Thudugc ma tén thec nghBm véi cac bén ma nhr sau:
56 X X X X Y
TN 0 1 2 3
1 1 1 1 1 12.36
-1 8.87
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3 1 1 -1 1 12.08
4 1 1 -1 -1 6.92
5 1 -1 1 1 42.13
6 1 -1 1 -1 13.51
7 1 -1 -1 1 22.19
8 1 -1 -1 -1 4.57

Tur két qua thuc nghBm, tinh toan cacésb Bj:

5 _LYi
" N
> XY
B.:; i
| N
> (X . X).Y
B :;( i l)i i

j1 N
T 6 liéu thee nghém trén, ap dng céac cdng tirc trén ta xaainh duoc
gia ti By, By, B, va Bsthu duoc két qua:

B1
-5.2725

B>
3.8875

Bs
6.86

Bo
15.3275

> Dé tinh phrong sai tai hin, tac gi 1am thém 3 thi nghim ¢ tam.
Két qua céc thi nglim & tam:

(Y- S(Y™-
No Y Y° Y. -Y° W)2 W)z
1 5.65 -1.8533  3.43472
2 7.19 750333 -0.3133 0.09818  8.2274¢
3 9.67 2.1667 4.69459
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1
m-1
i Yo _W 2
S = J (=Y
m-1
trongdd m 1a $ thi nghém & tdm phrong an.
- S c6 ngha cia hé s6 hoi quy duwoc kiém dinh theo tiéu chin Student

2 (Y =Yy

th

bi: 1a ke sb thir i trong phrong trinh i quy.
Sy Bo léch quan phong aia e s6 thi i

» Phrong sai tai hin: Sy = 4.11
Pé kiém dinh y ngha cac k s5, tac gi tinh cac B s t; (theo cong thc
trang 5), thutugc két qua sau:

ts
9.56644

to
5.42122

ty
7.35263

to
21.3746

Tra bing phan phi phan v Student 4i muc y ngha p = 0.05, f= N1 =2
ta cO bos(2) = 4.3. My cac ¢ s5 t; déu Isn hon theg2) nén cac & sH caa
phuong trinh i qui déu c6 nghia.

Phwong trinh hoi qui c6 dang sau

Y, =15.3275-5.2725X1+3.8875X2+6.86X3

> Kiém dinh sr trong thich @a phrong trinh i qui véi thuc nghém:

Yi- (Yi-
STT Yo Yi \a Yu)?
1 20.81 12.35 -8.46 71.5716
2 7.09 8.87 1.78 3.1684
3 13.03 12.08 -0.95 0.9025
4 -0.69 6.92 7.61 57.912]
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31.35 42.13 10.78 116.208

\J

5
6 17.63 13.51 -4.12 16.9744
7 23.57 22.19 -1.38 1.9044
8 9.85 4.57 -5.28 27.878ﬂ1
N i 2
| ._x(Y-Y)
Phrong sai ar (theo cong thc trang 5):Sdu — N |_

(N 1a & thi nghém, L 1a i¢ s5 y ngha)
Tacd: 34=74.13
Tiéu chin Fisher:

F= S,/ S = 74.13/4.1 = 18.08

Tra bing phan yphan b Fisher wi p = 0.05; f = N-L = 4; , = Ny-1 = 2;
ta co:

F1p= Foood4,2) = 19.3. My F < Ry 05(4;2). Phrong trinh i qui trong
thich Wi thuc nghém.

*T i uu hod thrc nghém hing phrong phéap leo éc dé tim gia ti Y min.

2. NHAN XET

- Tac gi xacdinh ham mc tiéu, bai toandi uu va phrong an qui hach
truc giao @p 1 1a phu bp. Céac 6 liéu duoc tac gh tinh toan Au nhr khéng sai
léch so i cac $ liéu ddduoc tinh toandi.

- Tuy nhién, cacéliéu thuc ngheém (Yi) bién thién kit hop Iy (khéng theo
qui luat tuyén tinh).Déng thyi, ba gia ti Y, caa thi nghém tai tam sai éch
nhau quéa niéu va khacit xa so Wi hé s5 By. (Vi néu cac $ liéu thuc nghém
dang tin @y va tinh toan chinh xac thi,hai xap xi Bo) va gia ti trung binh
cia ching la 7.503. Cac congrthva phép tinldugc kiém tra hi 1a dang, vi
vy c0 th ndi cac 8 liéu thuc nghim Yi chuadugc chinh xAc.
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- C6 tre thyc hién bai téandi vu véi hé sb trong tac.

52



5.2.Bai toan 2.

1. Nghién aru Anh hwéng ciia mét sbé yéu té cong nglé dén qua trinh chiét

tach anthocyanin
1.1.Anh hweng qia ty |é dung moi

Nghién ¢u anh hréng aia ty 16 dung mdidén ham trong vado mau
anthocyanin thutuoc. Nguoi N/C 1am 6 thi nghm trong cécdiéu kién nhr

sau.

-Nhiét do chiét; 30°C
-Thoi gian chét: 45 phut

-Chiét trong ¢ dung méi cé 1é dung mdi méc: ethanol thayddi nhu

bang 1.

Bangl. Cac thdngdbandadu va két qua thi nghém

S % % | Ty I¢ Ham krong %| = |
_ b6 mau
TT Viwse | Vethanol | NGC / ethanol | anthocyanin,

8

1 0 20 4/1 0,827 3,53
7

2 0 30 7/3 0.890 3,50
6

3 0 40 3/2 0.870 3,46
5

4 0 50 1/1 0,857 3,40
4

5 0 60 2/3 0,845 3,37
3

6 0 70 3/7 0,840 3.34
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©
©
I

13

5
79
S
8+ +25 o
n
+2
7+ B % anthocyanin
+15 .
—— Do mau
0.6 - 1 1 1 1 1 -1
1 2 3 4 5 6

. Hinh 1: Biéu b biéu dién anh hwéng aia ty I¢ dung
1.2. Anh hwéng aidi i gpamheirigtva dd mau anthocyanin
Tién hanh 5 thi ngém trong cactiéu kién sau:
- Nhiét do chiét: 30°C
- Chiét trong dung mdi costlé nudc: ethanol 1a 7/3

- Thoi gian thaydéi tir 30- 90 phit.
1 4

s ‘\‘§‘\‘\, | >*

>
«C
81 -25 E
<O
o
-2
o |, EE%anthocyanir
——Do mau
0.6 | | | | | -1 '

% anthocyan
o
[0}

o
]
I

% anthocyani
o o
[oe] ©

o
]
T

\ \

30 phat
45 phat
60 phat
75 phat
90 phat

Hinh 2: Biéu dé biéu dién anh hwéng cia thoi gian chiét dén ham
lwgng vado mau anthocyanin thudwec
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1.3.4Anh hwéng aia nhiét dg

Nghién ¢u anh hrong aia nhét do, tién hanh 5 thi ngém trong cting
diéu kién:

- Chiét trong ¢ dung méi coyt 1é nuée: ethanol 1a 7/3

- Thoi gian chét: 45 pht.

- Nhiét do chiét thayddi tr 30C + 70C. Céac thdong&cu thé va Kt qua
duoc thé hién trén béu db hinh (3).

o
»

1 4
- 35
0.9+
— 13
@
1 T25 =
> 08 =
2 2 E
= =
c 077 115 I % anthocyanin
R
1
' —— Do mau
105
05 | | | | Lo

300C
400C
500C
600C
700C

Hinh 3: Biéu dé biéu dién anh hwéng aia nhiét dé dén ham
lwgng vadd mau anthocyanin
Qua nghién €u anh hrong aia mot s6 yéu 6 cong ngh dén kha ning thu
nhan anthocyanin chdng téi ah thdy: Dung méi, ¥ 16 dung méi, thi gian
chiét, nhiét do chiét déu anh hrong dén kha nang chét tach anthocyaninrtbip
cai tim. Ung Wi mdi diéu kién khac nhau ching toi thirroc anthocyanin cé
ham brong vadéo mau khac nhau. i cac Kt qua nghién ¢u ching tdi chn
duoc mién khao sat thich bp cia cac $u t6 cong ngk cho cac nghiéniai tiép
theo nhr sau:
- Chiét trong ¢ dung méi cot & nuéc: ethanol dadong tr 7/3+ 1/1
- Nhiét do chiét tir 30+40C
- Thoi gian chét trong khang 45+75 phut
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2. Toi wu hoadiéu kién chiét tach anthocyanin c6d$ mau cao ir bap cai
tim
Véi muc dich aia dé tai 1a thu nn va s dung cHit mau anthocyanin,
chang t6i #n hanh éi wu hoadiéu kién chiét tach trong khuén khbai toan
téi vu da muc tiéudé thu nHin chit mau anthocyanin c6 hamong vadso mau
cao nlt.
2.1 Chon céc Yu té anh hwéng
Trong qua trinh clt tach anthocyanin ghchiu tdcdong aia nhéu yéu
té cdng ngh, songd day chang téi cbn 3 yeu th da dugce thim do g phan trén:
- Z: Nhiét do chiét, °C
- Z,: Thoi gian chét, phat
- Z3: Ty I&é nudéce trong & dung moi,%
- Y;: Ham krong anthocyanin, %

- Y, DO mau
Phrong trinh béu dién mbi quan 1§ c6 cing:
Yl :f(zl1221 Z3) Y2:(Z1 221 Z3)
Y, —— Max Y2——> Max

Y1 la ham gt tiéu hamiong Y2 Ham nac ti€udoé mau.
2.2 Cac lwgc thuc hign bai toan quy hach
2.2.1 Clan phrong an quy hach
bé xacdinh hrong di caadé tai va nhanh chéngéi i mién ti vu chiing
t6i chon phrong &n quy hach trre giao ép | (TYT 2¥) thuc nghiém yéu 6 toan
phan 2 mrc, k éu t6 anh hrang.
Phrong trinh i qui cé ding:
Y = by + biXg + pXo + D3Xg + DioXaXe + DigXaXs + DraXoXs + Doz XaXoXs (1)
Trongdo:
bo: Hé s hoi qui.
by, by, by : HE S5 tuyén tinh
bis, g, bis HE 5 twong tacdoi
bioz Hé s twong tac ba
Mdi hé sd b dic trang choanh hrong aia cac $u 6 dén qué trinh chit
tach.
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2.2.2. B chire thi nghém trec giao aip |
Theo [1] $ thi nghém trong plwong an 1a 2= 8, (k = 3) vadiéu kién thi
nghiém dugc ghid bang (2).
Bing 2 :Piéu kién thi nghém diroc chon:

, Céc \eu t anh hrong
Cac mirc 5 .
Z,, C L, phut 4, oV
Mtrc trén (+1) 40 75 70
Mtc oo s6 (0) 35 60 60
Mtc dudi (-1) 30 45 50
Khoang bin
A 5 15 10

thién

T cach clon phrong an vadiéu kién thi nghém, ching téi xay @ng ma
tran thuc nghém theo bén ma va #n hanh thi ngléim theo ma n.

Két qua duoc ghid bang (3)

Bang 3. Ma trin thyc nghibm trec giao aip 1, k=3, va kt qud

STT Bnh ma

Yy Y2
X1 Xo X3 X1X2 X1X3 XoX3 X1XoX3
1 + + + + + + 0,975 3,433
2 _ + _ _ + _ 1,102 4,525
3 + _ + _ + _ _ 0,849 4,255
4 _ _ + + _ _ + 1,109 4,987
5 + + _ ~ B B 0,854 2,007
6 _ + B _ + _ + 0,717 3,988
7 + B B _ B + + 0,944 3,205
8 _ _ _ + + + _ 0,813 3,767
T, 0 0 0 0 0 0 0 0,915 3,834
T, 0 0 0 0 0 0 0 0,935 3,991
T, 0 0 0 0 0 0 0 0,955 3,773
Trongdo:

- X;: Nhiét d6 chiét, °C
- Xo: Thoi gian chét, phut
- X3 Ty | nuéc trong & dung moi,%
- Y1: Ham muc tiéu hamiong anthocyanin,%
- Y, Ham muc tiéudo mau.
2.2.3 Xay dng mo & toan tvc cho ham mac tiéu ham#ong anthocyanin
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a) Clan pheong trinh Wi qui:

Phrong trinh i qui duoc chon theo plrong trinh (1)0 muc 2.2.1.

Céac ¢ s bl, b2, b3...b128uoc tinh theo § liéu thec nghEm ham nac
tieu hamirong anthocyanin (¥).

b) Tinh k¥ s b:

Vi phuong andugc chon 1a quy hach trec giao, theo [1] cacéhsd bj trong
phuong trinh i qui (1) dugc xacdinh theo céng tic sau:

19 L. —
J:NZ(Xjuyu) [/ J = (1, k)
19 .o
= 2 0uX)Ye izj=(1,k) (2)
bijk =3 x, %, %.,)Y, 27 k= (1,k)

T O liu thuc ngheém bang (3), &p dng cac cong tic (2) ta tinhdugc
cac It sH b:

by = 0,9208 126 0,017

h =-0.07 135 -0,0255
b, = 0,0488 235 -0,019
b; = 0,088 129~ 0,0155

c) Kiém dinh mic y ngha aia céc I# o b trong plrong trinh 3.1
Céc i sH duoc kiém dinh theo tiéu chin Student (t)

b.
tjzg (3)

So sanh vai ty(f) . Trongdo: - t,(f) 1a chuin student tra 4ng ang
véi Xac suttincdy pvatlictrdo f, f=ny— 1.
by : 1a h¢ s trong phrong trinh i quy d& chon.
Sjlado léch aia cac B s5 b
Néu t > t,(f) thi he 5 by c6 nghia.
Néu t < ty(f) thi he s5 b bi loai khéi phuong trinh.
Pé kiém dinh theo chén Student (t) ta thayéhsd by, S, vao cong thic
(3.3) ta co cac giaitt;:
tp = 130,21 12 =2,510
t= 10,01 13 E 3,606
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b = 6,894 03 t= 2,687
t = 12,445 123 2,192

Tra bing tiéu chan Student ta cOp(fy) = thos(2) = 4,3

Do tio < t(fin), tiz < t(fin), ta< to(fin), ti2s< tp(fin) NéN cac & 5 by, by3, o3,

b1,z loai ra khdi phuong trinh.  Plrong trinhdong hoc c6 ding:
y1=0,9208 - 0,07x+ 0,04875x + 0,088%  (4)

d) Kiém dinh s phi bop aia pheong trinh Wi qui v6i thec nghm

& tuwong thich @a phrong trinh \6i thuc nghém dugc kiém dinh

2
theo tiéu chén Fisher (F). F=>u  =78406

th

Tra hing tiéu chén Fisher tatugc Fup(fy, f,) = Ryos(4,2) = 19,3

Taco F < hk. Vay mo hinh toan ¢éc da cton phu lop voi thuc nghgém.
2.2.4 Bi wu hoa thec nghém dé thu duroc ham lrong anthocyanin cao
a) Tinh cac béc chuyn dong d, :

TUr mic o s& Z°, va phrong trinh Bi qui tuyén tinh déi véi ham mic

tieu hamirgng chang tdi tinh téc chuyén dong 4, (j = 1, 2, 3) cho @i yéu t.
Két qua dugc ghid bang 4.

Bang 4. Kt qua tinh hréc chuyn dong J, cia cac yu t

Céc \eu 1t anh hrong
Céac mirc 2.0C Zs, Zs,
phat %
Murc o SO 35 60 60
Khoang bin thién @) 5 15 10
Hé s5 bj -0,070 0,048 0.088
bja, -0,350 0,731 0,89
Buéc chuyn dong (J,) -1,980 4,150 5
Lam tron -2 4 5

Theo ling $ liéu (4) ta co b, = 0,88, theo tai du [1]
Chon buéc chuyén dong d,= 0,5 A,= 0,5.10 =5.
Céc hréc chuyén dong aia yeu t xq, X, duoc tinh:
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5=528 =198
b3A3

5,=6,202 =41
b3A3

b) T6 chirc thi nghém leo dic:

T két qua cac lrdc chuyn dong J, & bang (4), ching tdid chac thi
nghiém leo dbc vadiém xuat phat fr tam thrc nghém.

Thi nghém theo tréng da cton, két qua duoc biéu dién ¢ bang 5.

Bang 5: Két qud thi nghiém theo réng leo dic

eu o Zl,OC Zo, Za, V% v
phat %

TN

1( Tn i .

R 35 60 60 0,927

tam)

2 33 64 65 0.962
3 31 68 70 0,985
4 29 72 75 1,113 4,720
5 27 76 80 0,997

Nhin vao lng 5, Kt qua thi nghem tt nhat thi nghém tha tu. Tai nhiét
d6 chiét 29C, thyi gian chét 72 phat, ¥ 1é nuée trong 1 dung méi la 75%
chdng t6i thutwgc ham rong anthocyanin cao Ahla 1,113 %. i thi nghém
nay, chung toi xadinh d mau @a anthocyanin la: 4,724y chra phii la 6
mau thuduoc cao nht. Vi thé, chang téi tn hanh timdiéu kién chiét tach oi
wu dé thuduogc anthocyanin cdé mau cao.

2.2.5 Xay @ng mo t toan hpc wi ham muc tiéuds mau.
a)  Chon phrong trinh Wi qui:

Phrong trinh i qui dugc chon theo plrong trinh (1)0 muc 2.2.1. Cac &
s6 b1, b2, b3...b128uoc tinh theo & liéu thec nghEm ham mac tiéudoé mau
(Y2).

b) Kiém tra mic y nghia cia hé 5 b trong plvong trinh Wi qui:
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Sau khi kém tra mirc y ngha dia cac B 5 b ta co: 13 < t,(fy), ta< to(fy),
t25< t, (fin) N@N Cac &S0 by, s, byos bi loai ra khoi phueong trinh.
Phrong trinh i qui c6 ding:

y= 3,7709 - 0,55x— 0,2826% + 0,5291% — 0,2224x%, (5)

c) Kiém dinh s¢ phu lop aia phrong trinh Wi qui véi theee nghém:

Cac lrge kiém traduoc trinh bays phy luc 6.

Sau khi kém tra ta c6 ptiong trinh i qui (5) phi kvp véi thuc nghém.
2.2.6: Toi wu hod thec nghiém dé thu dwec anthocyanin cag mau cao.

Sau khi kém tra phrong trinh Bi quy da phu kp V6i thuc nghém,
chdng tdi tn hanh i uvu hoa thrc nghém bing phrong phéap leo éc @ thu
dugc anthocyanin cdé mau cao.

* Tinh buéc chuyn dong aia cac $u 6

Ciing tir mac o 83 Z; va phrong trinh i qui dbi véi ham muc tiéu do
mau. Chang t6i tinhwyc chuyn dong o, (j = 1, 2, 3) tong tr nhu muc 2.2.3.

Két qua dugc thé hién ¢ bang 6.
Bding 6: Tinh lréc chuyn déng J, cia cac yu t

Céc yu 6
Cac nurc Z,
ZLOC - , Zg, %
phuat
Muc oo sb 35 60 60
Khoang bin thién @) 5 15 10
Hé sb bj -0,55 ) 0,5291
0,2826
bja, 2,57 ) 5,29
4,239
Bugc chuyn dong (3,) 2,07 3.2 4
Lam tron -2 -3 4

*T 6 chic thi nghém leo dic cho ham mic tiéudé mau:
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T buéc chuyén dong o, (j = 1, 2, 3)o bang 3.10 ching tdiot chic thi

nghiém theo lrong leo dc, v6i diém xuit phat 1a nic o s 2% (2%, Z°%,2%).
Chang t6i thrc

hién thi nghém theo lréng da cton. Két qua biéu dién ¢ bang 7.

Bang 7: Két qud thi nghém theo réng leo dic

Yéu'ts Z,.°C 22 23 y y
1, phl:lt % 2 1
TN
1( Tn i
R 35 60 60 3,991
tam)
2 33 57 64 4,408
3 31 54 68 4,927
4 29 51 72 5,001 0,975
5 27 48 75 4,872

Tu két qua thuc nghém theo hréng leo de ¢ bang 7. Chang t6i nin thiy
tai thi nghém tht tu cho Kt qua tot nhit. Po maudat gia ti 5,001, i diéu
kién cong ngh: nhiét 46 29PC, thyi gian 51 phat, it 1é nuéc trong K dung moi
72%. Tai thi nghém nay, chang t6i xadinh hamtrong anthocyanin la 0,975.

2.3.  Toi wu hod hamda muc tiéu bing phwong phap chp tuyén tinh.

Qua trinh cHit tAch clit mau anthocyanin cdd mau caott bip cii tim
duoc dic trung bi hai phrong trinh (4), (5). Hai plong trinh nay th hién ar
tac dong dia cac yu t6 cong nghk dén ham trong vadéo mau anthocyanin thu
duoc.

Khi c6 ar thay d6i cua B 5 lidu (i, %, Xs) trong Bing ma tén thuc
nghiém (56) thi cho cac giaitthuc nghém vy, y, khac nhau vajyhay Yomax Ciing
khac nhau.

Véi muc dich thu nfAin chit mau anthocyanin c6 hamdng vado mau
cao, nhém wu cia ching toi phi téi vu hod hamia myc tiéudé tim giai phap
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céng nglé thuc tién tot cho @ hai ham mc tiéu,dong thyi nang cao tinh toan
dién va tinh thugt phuc cho Kt qua thu duoc.
Thuc té khéng tié cd nmdt nghiém chung cho & hai qua trinhité dat duogc
Yimas YomaxMa CH tim dugc ngheém thai higp (X, X, Xs) dé cac gia tryy, Vs
NAM AN Yimas Yomax DEé tim duoc nghém tha hiép chang t6i & dung phrong
phap clp tuyén tinh :
yo=ayit a,y>
Trongdo :
-a, 1a h¢ s5 quan tong tng V6i ham muc tiéu hamiong ()
-a, |a he sb quan tong tng V6i ham muc tieudo mau (y)
Véi muc dich thu nlan chit mau anthocyanitdé ang dung 1am clit chi thi
trong hoa phan tich. ching téi tién cho ham i tiéu hamikgng.
Chon: -a, =0,6,a, =0,4
Ta c6 plwong trinh hamda muc tiéu : y = 0,6y + 0,4y
Céc ¢ sb caa phrong trinh Bi quy dugc tinh theo bng 8

Bang 8. Tinh B s cia pheong trinh Wi quy

Hé o b Vi Y2 YL

bo 0,928 3,7709 2,06

b, -0,07 -0,55 -0,262
b, 0,04875 -0,2826 -0,0837
bs 0,088 0,5291 0,2644
bo -0,2223 -0,22

Ta c6 phrong trinh Bi quy:

y_ = 2,06 — 0,262% 0,08379% + 0,2644% — 0,222x%, (6 )

Tién hanh éi vu héa handa muc tiéudé tim giai phap céng nghthyec tién
phu top.

*Tinh cac lréc chuyn dong s : cho HMT y

Ciing trong tr nhe muc 2.2.3, chdng t6i tinhudc chuyn dong J; (
3.6,,0,) cho céc du td anh hrong. Két qua dugc biéu dién ¢ bang 9.

Bang 9. Tinh béc chuyn déng aia cac nic yéu to
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Céac y¥u t6

Cac mirc Z,
Zl1OC , ’ Z3, %
phut
Muc oo sb 35 60 60
Khoang bin thién
5 15 10
(4;)
Hé 5 bj ) ) 0,2644
0,262 0,08397
bja, -1,31 ) 3
1,427
Buéc chuyén don ]
rnand -1,48 3
(5,) 1,427
Lam tron -1,5 -1,5 3

* T4 chirc thi nghém leo dc cho ham mc tiéu Y.:
Bang 10: K&t qud thi nghém theo bréng leo dc aia ham clip Y,

< Céc \eu 1t anh hrong
Z,, Y 1, % Y Y
N|  z°C =2 Z5,% b ? )
phut
1(TN _
o 35 60 60 0,927 3,991 2,149
tal tam)
2 33,5 58,5 63 0,943 4,403 2,287
3 32 57 66 0,972 4911 2,548
4 30,5 55,5 69 0,983 4,952 2,553
5 29 54 72 1,110 4,967 2,656
6 28,5 52,5 75 0,915 4,500 2,397

Nhin vao lng 10, &i thi nghém thx 5 ham chp y, dat gia ti l6n nhat
Yima= 2,656. S0 sanhév cac thi nghim leo dic v6i tirng ham mc tiéu taduoc

PA.TN | 2,°C |z,

Z3, %

Y, %0

Yo

YL
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phat
Theo 29 75 75 1,113 4,72 2,556
% Anth
Theo 29 51 72 0,975 5,001 2,585
do mau
Theo 29 54 72 1,110 4,967 2,656
ham chap

Tu bang trén ching tdida tim dugc diéu kién tt dé chiét chat mau
anthocyanintt bap ci tim trong méi tedng trung tinh 1a:
Nhiét ¢ chiét 29°C
Thoi gian chét 1a 54 phut
Hé dung mdi xdc -ethanol 1a 72-28

65



5.3. Bai toan 3.

KET QUA NGHIEN CUU ANH HUONG CUA NHIET PO VA
NONG PQ Kl EM PEN QUA TRINH TACH T AP CHAT RA KH Ol XO
SOI XENLULO

(Trich mgt phan dé tai lugn vian Thgc § cia CN Nguyen B4 Trung —
khoa Hoa, tiwong Dai hoc Sr phagm DPHDN )

|. KET QUA NGHIEN cUU TU BE TAI

1. Nghién ¢u anh hrong aia nhit d6 va rong do kiém dén qua trinh tach
tap chit ra khi xo soi xenlulo.

1.1.Anh hwéng aia thei gian va rong dé NaOH dén lweng tap chit tach
ra.

Gai ke sau khida duoc tach & bo, dung tay wo6c gai @ khd ra thanh
nhitng i mong, @t lai thanh bo, cac bé cé khluong xap xi nhau khang 15
gam. Ngam céac bdéysvao dung ith NaOH& cac ng d¢6 nghién &u trong
thoi gian rong tng. Két qua thuduoc ¢ bang sau:

Bang 1.1: Két qua khao séat anh hwéng cla thdi gian va néng do
dén lwong tap chéat tach ra

Thoi gian 5gi0 |10gv | 15gb | 20 gb
C%
1% NaOH 10.098 10.978| 12.46| 13.01
3% NaOH 12.92| 14.1 15.4 14.81
5% NaOH 14.01| 14.67 | 15.598 14.46
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Hinh 1.1.Anh hrang thyi gian va mngdo NaOHdén lugng tap chit tach
ra.

> Nhan xét Tir 3 duong béu dién & ndbng d6 1%, 3% va 5% ta rim
thiy rang & ndng do kiém 1% thi héu qua tach 1a khdng cao. Khing rong do
kiém lén 3% va 5% thi Bu qua tAch ting 1én nhtu. Tuy nhién Hu qua tach
trong khang rong do tir 3 + 5% la khdng khac nhadrh trong khang thi
gian tr 10+ 15h.

Diéu nay co6 th duoc giai thich nhr sau:O néng d6 qué lodng 1%, ti
gian ngin bandau chra du dé hoa tan cacap chit bao lvc bén ngoai nén &
gua cua qua trinh tach khéng cao. Sawithgian tr 10 —15 gb, cac bp bén
ngodida ki hoa tan nénab diéu kién thuin lgi cho NaOH tham nip vao bén
trong dé hoa tan hemixenlulo, lignin va cacatltd phant luong thip khac co
trong cac bo .

Nhu vay quadé thi cho ta thy ring a thoi gian va ®ng do déu c6anh
huong rd nétdén qua trinh tachap chit ra kidi xo soi gai.

1.1.2. Wi wu hod thec nghiém qué trinh tach &p chit ra khéi sei gai.
Dé tién t6i mién ti vu, ching téi chn phrong an thrc nghém yéu t toan

phan. Hai yéu t anh hrong dén qua trinh 1a éng d6 (Z,) va thi gian ngam
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(Z,). Ham muc tiéu én dat duoc 1A lrong ap chit tach ra kbi soi 1a 1on nht
hay noi cach khac &l qua tach 1a cao mit.

Pé quy hach thrc nghém toan phn, ching téida tién hanh B tri thi
nghiém thayddi déng thyi cac yeu t6, mdi yéu t6 duoc tién hanhd 3 mic: mic
trén, mirc dudi va mic a s dé thi nghém ¢ tam phrong an

Mtc trén, nirc dudi, khoang bién thiéndugc trinh bays bang 1.2, ma tn
guy hach thrc nghém duogc trinh bay bang 1.3.

Bang 1.2. C4c n&c thi nghiém.

Muc dusi | Mtc oo s | Mic trén Khang bén
thién @)
Z, (C% NaOH) 3 4 5 1
Z, (thoi gian ngam) 10 12.5 15 2.5

> Lap ma tén quy hach:

Véi 2 yéu t6 nhiét d6 va rong do (k = 2), mdi yéu td c6 hai nirc 1a mic
trén va nikc dudi. Vay sd thi nghém duoc tién hanh 1a N = 2= 4 thi nghém.

Phrong &n tén hanh trinh bay bang sau:

Bang 1.3. Ma tran quy hoach thwc nghiém.

CAc yéu t6 theo ti Cac yéu t6 theo fi I¢ Gia tri do

N lé thuc ma hoa dwoc

Z,(C%) [Z, (@) Xo |X: X2 [ XoXs Y
1 5 15 11 1 1 15.598
2 3 10 1-1 -1 1 14.1
3 5 10 11 -1 -1 14.67
4 3 15 1-1 1 -1 154
5 4 12.5 1 0 0 0 14.82
6 4 12.5 1 0 0 0 14.8
7 4 12.5 1 0 0 0 14.75

> Thiét 1ap phwong trinh héi quy:
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Tinh k& s hdi quy: Cac & sb hdi quy dugc tinh theo cdng ttt toan e
(3), (4), (5). Tr S liéu thuec nghém ta xacdinh dugc cac gia tr by, by, b, nhu
sau:

bp=14,982 ;bh=0,192 ;b=0,557 ; b =-0,093

Vi két qua trén ta c6 ptiong trinh Bi quy theo toan éc:

Y =14,982 + 0,192 X+ 0,557 % — 0,093 XX>

Dbé kiém dinh y nghia aia k& sb hdi quy va s tuong thich éa phrong
trinh Mi quy wsi thuc nghém, ta phi tim pheong sai tai hin Sy. Do \ay
chiing ta phi lam thém 3 thi ngkkim & tdm phrong an va thuduoc gia ti Y°.

Tu codng thic tinh phrong sai tai hin, taduge: S ¢ = 0,0013 ; § =
0.03605551

> Ki ém dinh cac F¢ s6 c6 ngha aia phwong trinh hdi quy:

Su c6 ngha aia ke b hdi quy duoc theo tiéu chin Student:ti :|§—i|

b,

Bang céach tinh nintrén ta thutugc cac gia tirt; nhe sau:

to = 828,833 4= 30,896

t; = 10,650 #»=5,158

Tra hing tiéu chén Student ta cG s (2) = 4,303.

Qua king 9 liéu trén ta thy cac co B 6 by, by, by, b 1a c6 y nglta Vi
d6 tin cdy P<0,05.

Vay phrong trinh i quy mé & anh hréng aia mng do kiém va nhét do
|én qué trinh tachap chit ra khoi soi gai be c6 cing sau:

Y, =14,982 + 0,192 X+ 0,557 % — 0,093 XX,

Nhdn xét: Sy c6 mit cia cac gia irby, b, va b, trong phrong trinh i
quy cho thy ca 2 yéu t6 nong do va thdi gian déu anh hrong dén qua trinh tach
cac chit cé phant luong thip ra khoi gai be. Dic biét, sr ¢ mit caa gia ti by,
ching © cé sr tuong tac quadi gitra hai ¥u t6 ndng do6 kiém va thyi gian
ngam.

Gia tii by, bé fon nhiu so i by, b, va mang du am, trong khité b, va
b, déu mang du drong nén ¢ mit toan toc cho ta co niing nhin xét sau:
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- Sy twong tac gira hai Yu t trong khdng khio sét 1a nb, khdngdang K
va co tit bo qua & tuong tacdd. Néu vuot ra khdi khoang khio sat, thi s
tuong tac quaai gitra hai yu t6 co thé anh hrong dén luong tap chit dugc tach
ra.

- Trong kha@ng khao sat mén ting hiéu qia tach 4p chit thi phii ting
nong do kiém va thi gian ngdm. Tuy nhién trong 2y to trén thi thi gian
ngamdong vai trd quan éng hon do gia ti he sb b,1a 16n hon so \6i by.

> T6i wu hoé thuc nghiém.

Chung t6i ttn hanh éi vu hoa qua trinh tachp chit ra khdi so soi gai
bang phrong phap tirxc nghém leo dic nhit. Vi cac 1¢ s6 caa phrong trinh
hdi quy nhr trén, ting rng do kiém va thi gian thi héu qua tach ap chit s3
tang, dén mot gioi han naodd thi gia ti phén tram tap cht tach ra 1a gc dai va
qua gbi han d6 thi gam xudng.

T6i wu hoadugc thyc hién nhr sau:

Chon buéc nhiy cia yeu t6 x; 148, = 0,05. Gra vaod, ta tinhduoc gia ti

8, theo cong the sau : 5 = 5,28
b3A3
5, = 5, 20
b3A3
055725

dugc: 5, = 005.= "~ === 036Tir cac thdng & da tinhduoc, ching toi én

hanh thrc nghBm t6i wu hoa céc rirc oo sv va hréc nhiy nhu sau:
Bang 1.4. Két qua téi wu phwong trinh héi quy Y, md ta anh hwéng
ciia nong d¢ va thei gian 1én ham keeng céc clit tach ra.

Céc yu to X1 (néngdé | X, (thei gian ngam)
kiém C%)
Mirc co so 4 % 12,5 gb = 750
phat

Buwdc nhiay 0 o, = 0,05 0,=0,36 gb =
20 phut

Néng dé Theoi gian ngam Y (lwong chit
NaOH tach ra)
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4,05 770 phat 14,3

4,10 790 phat 14,81

4,15 810 phat -
(TNTT)

4,20 830 phat -
(TNTT)

4,25 850 phat 15,34

4,30 870 phat 15,62

4,35 890 phut 15,2

Nhu vy dé hiéu qua tach ap chit ra khi xo soi gai thi phii tién hanho
cac théng & saud nhiét do phong.

Céc thong & t6i uu Gia tii
. . 4,3%
Nong do kiem C%
Thoi gian ngam 870 phut (14 gi 30
phat)

1. NHAN XET VA PANH GIA VE BAI TOAN TOI UU HOA TRONG
DE TAI
1. Vé phuong phap nghiénia

3.1.1. Plwong phap quy hach thec nghiém.
Trongdé tai trén, CN NBTda st dung phrong phap quy hach thre
nghiém toan pln. Noi dung @a phrong phéap nh sau:

- Khao satanh hrong aia cac $u tb dén qué trinh tachap chit ra khoi soi
xenlulo, clon ra cac yu t anh hrong nhit.

- Xay drng ma tén quy hach thrc nghém.

- T6 chic thi nghém va By miu thong ké.

- Tir 5 liéu thuduoc, xay drng md hinh thng ké thrc nghém dé moé &
qua trinh.
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- Kiém dinh thing ké.
- Phan tich s twong tac gira cac $u t6 anh hrong dén qua trinh ¥ ly soi
trong plam vi da chon.

bé quy hach thrc nghém toan phn, tac gi da tién hanh B tri thi nghém
thay d6i dong thyi cac yu t6. Mdi yéu tb duoc tién hanhg 3 mic: Muc trén;
mac dudi; mc c s dé thi nghém ¢ tam phrong an. Xay ¢ng ham mc tiéu
can dat dugc (max hay min).

> Lap ma tén quy hach:

Véi 2 yéu t6 1a nhit d6 va rong do (k = 2), ndi yéu 6 c6 hai nirc 1a mic
trén va nikc dudi. Vay sd thi nghém duoc tién hanh 1a N = 2= 4 thi nghém.

Dé tién cho vEc tinh toan, ta chwy tr hé truc tr nhién 7, Z, co thr
nguyén sangétruc khong thir nguyén ma hoa. ¥¢ ma hoatugc thuc hign
dang nk chon tam @a mién duoc nghién ¢u lam dc toa do.

Trong ¢ ma hoa khéng thnguyén ta cdugc:

Muc trén: - ki hdu +1

Mc oo SO -ki hiéu 0

Muc dudi: - ki hiéu -1

Céng thrc chuyén tir hé don Vi thue quadon vi ma hoa khéng thnguyén:
Z -2Z°

X =——1:]=1,..,k 1
Zmax_zmin )

> Thiét lap phwong trinh héi quy mé ta anh hwéng cia cac yu

té dén qué trinh nghién oku:
Tinh ke b hdi quy: Cac 8 sb hdi quy dugce tinh theo cong tit toan e
nhu sau:

Sy

by =2 ©
ixij Y,

bi == (4)
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i(xj.xl)i.vi
B (5)

Tur s lidu thec nghém trén, &p dng cac cong tirc (3), (4) va (5) xadinh
duoc giatiby, b, , b vahs,.

T két qua trén cé plrong trinh theo todnde: Y = by + biX; + X+
012X 1X>

> Kiém dinh y nghia cia hé s6 hdi quy va sr twong thich aia
phwong trinh hdi quy véi thwc nghiém. Tim phrong sai tai hin .. Do Ay,
phai lam thém 3 thi ngkm & tdm phrong an va thuwuoc ba gia tr Y va gia

b, =

tri Y° tai tam.
Phrong sai tai hgn duoc tinh theo cong tic:

> _ 1 0 _\v0y\2
Sh= L3 (v -Y0) )

i=1

i (Yio - W) ?
So =\ (7)

m-1
trongdd m 1a $ thi nghém & tdm phrong an.
- Sy ¢6 nghia aia hé s6 hai quy diroc kiém dinh theo tiéu chién Student
by
bi: 1a ke sb thir i trong phrong trinh i quy.
Syi: Do léch quan phong aia ke sb tha i.
St
S, :Tlil (8)
Tra bing tiéu chén Student ta c& bs (2) = 4,303.
Néu gia ti t > tyos (2) = 4,303 thi cacésd by 1a ¢ nghia, ngroc lai la
khdng co ngta.
Xay dung phrong trinh i quy véi cac 1§ 5 b c6 nglia.
- Kiém dinh sr twong thich @a phrong trinh Wi quy i thuc nghém theo
tiéu chuin Fisher.

.S
TacoF=— (9)
th
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Vi Sgu :ile (10)

(N 12 & thi nghém, L 1a ¢ 5y ngha) v, =Y 'bX, (11)

Thay $ vao tinh toan taugc cac gid trYs; Yz ; Y3 ;Y4.So sanh &i Fy.
iz VoI P = 0,05; f la bac ty do aia phrong sai trong thich (f=n - 1); ; la
bac tv do aia phrong sai tai hin (f, = m — 1).Tra bng ta coduoc gia ti
F0,95)1.12)

Néu F < R, thi phrong trinh i quy tim duoc Ia trong thich i thuc
nghiém véi mac y ngha 95% , ngoc lai 1a khéng trong thich.

1.3. Téi wu hoa thec nghiém.

Tién hanh éi wu hoa ling phrong phap tirc nghém leo dic nhit.

[} Y .2 . e . A -
Vecto grady la ndt vecty cd chéu bieu thi si bién thién nhanh rii cia

grady (x), gia ti cua grady (x) thaydéi tir diém nay sangliém khac trong khdng

gian yu 1.
Véi md hinh tugn tinh i k,
. aI:I aD aD

P y = Yy
rady = —i +—=j +..+ 2K 12
grady 0X,  0X, : 0X, (12)

m] — — —
hoac grady = b,i +b,j +...+b,k (13)

Chuyén dong theo grady la chuyén dong theoduong ngin nhit dén diém
téi wu, boi vi huéng grad la éng c6do6 nghiéng de nhit dan tir diém da cho
dén diém ayc dai.

Trong trrong hop k yéu t viéc tinhduong dbe nhit trén niit daptng duoc
thuc hién nhr sau:

Chon buéc nhiy caa yeu 16 x; 14 &;; dwa vaod; ta tinhduogc &, theo cong
thirc: 5, = 6i.%

b,
(14)
trongdd: & la budc nhiy caa yéu o thi i
bi, b 14 ke 5 hoi quy aia cac gu to twong quan
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A, A la khaing bién thién @a tirng yeu t6 tuong tng

thay $ vao ta tinhiuoc cac gia trd; khac.

T cac théng & da tinhduoc, tién hanh thre nghém i wu hoa céac ric
co sd Voi cac hréc nhiy da tinh n truée. Chuyn dong grad phi bat dau tir
diém 0 (mrc co s cua Mdi yéu ) va drng lai khi tim dugc diém i vu réu
nhitng han cké dit vao cac gu t 1am cho chugn dong tiép tuc theo hréng
grad khéng bp ly nita.
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5.4. Bai toan 4.
Téi wu hoa thuc nghiém qua trinh chiét cac hyp chat tir gb vang

Tién hanh éi wvu héa thrc nghém qua trinh clét bing phrong phap chng
ninh v6i dung méi la HO. Bé tién i mién ti uu, chdng tdi chn phrong an
thuc ngheém yéu t6 toan plan. Ba yu t6 anh hrong dén qua trinh 12 kéi luong
g6 (Z, -g), tré tich dung méi (Z- ml) va thyi gian cheng (Z - h). Ham mc
tiéu én dat dugc lado hip thu quang &n nHit. Muac trén, nirc dudi, khoang
bién thiénduoc trinh bayo bang 1.

Bdang 1. Cac n&c thi nghiém.

Ca&c ¥u t Mtc Mtc Mac | Khoang bin thién
dudi Co SO trén (D)
Z1 (m—q) 5 7,5 10 2,5
Z;, (V-ml) 50 100 150 50
Z, (thoi gian - h) 4 7 10 3
Trong i€ ma hoa khéng thnguyén ta cduoc:
Muc trén: - ki hdu +1
Muc co S0 -ki higu 0O
Muc dudi: - ki hiéu -1

Lap ma tgn quy hazch: Véi 3 yéu th khdi luong op, thé tich dung mdi va i
gian chrng, mdi yéu t6 c6 hai nirc 1a mxc trén va nic dudi. Vay s thi nghém
dugc tién hanh 1a N = 2= 8 thi nghém. Phrong &n tén hanh, ma @n quy
hoach thrc nghém dugc trinh bays bang 2.

Bdng 2. Ma tgn quy hazch theec nghiegm
CAac yéu to theo | Cac yéu t6 theo ti ¢ m& hoa| Mat do

TN ti 1€ thuc quang
Zq Z Z3 Xo X1 Xz X3 Yi
1 10 150 10 1 1 1 1 0,1083
2 5 50 10 1 -1 -1 1 0,1009
3 10 50 10 1 1 -1 1 0,1085
4 5 150 10 1 -1 1 1 0,0855
5 10 150 4 1 1 1 -1 0,1078
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6 5 50 4 -1 -1 -1 0,1092
7 10 50 4 1 1 -1 -1 0,1105
8 5 150 4 -1 1 -1 0,1047
9 7.5 100 7 0,1060
10 7.5 100 7 0,1072
11 7.5 100 7 0,1085

> Thiét Igp phwoeng trinh hoi quy:

Phrong trinh i quy theo toan éc (3):

Y =bg + Xy + X5 + b3Xs + broX X + 0iaX X3 + 1XoXs  (3)
Cac 1§ sb hoi quy [ duoc tinh theo cong tre toan e nhr sau:

DY
b, ==, @
Zn:XiJYI
RN ©)
Zn:(Xj.Xl)I Y,
b, ==

N (6)
Tinh k8 sd hoi quy: Céc i sd hoi quy duoc tinh theo cdng ttt toan hc (4),
(5), (6). Tr s ligu thuc nghém ta xaadinh dugc cac gia trby, b, b nhe sau:
bo by b, bs b2 D23 D31
0.147 0.0046 -0.0031 -0.0039.019 -0.0008 0.0030
Vé6i két qua trén ta c6 phiong trinh Bi quy theo toan éc:
Y = 0.1047+0.004630.0031%-0.0039X%+0.0019X%X,-0.0008>%X 5+
0.0030%X
Pé kiém dinh y ngha aia k¢ sb hdi quy va s teong thich éa phrong
trinh Mo quy véi thuc nghiém phai lam thém 3 thi ngéim & tam phrong an (thi
nghiém 9,10, 11 trong 4ng 3.8)dé xacdinh phrong sai tai hin theo cong thc
(2.9) ta cé: %= 1,56.1CF. Tir d6: S, = 0.0013.
> Kiém tra gr c6 nghia aia hé s hai quy dwec kiém dinh theo tiéu chun
Student:
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S (7)

Vi Sy lads lech quan pliong tinh fing:s, =% 8)

S la phrong sai tai hén d6i vai 3 thi nghém tai tam tinh theo cong tic:
3 P
D(ye-y%)?

2 = u=l 9
S == (9)
A b, L s
Theo cong thc (7): t, =|S—'| thuduoc cac gia tirt; nhue sau:
b:
to t t t3 tio tr3 t31

166.828 7.332 4.941 6.197 2.9691.275 3.782

Tra king tiéu chén Student ta c& s (2) = 4,303.

Qua cAc gia tr; cho tHiy: ti,, ts 1< too5 VAY CAc €6 B SO by bys khong
c6 y nghia, cac B s6 con hi b, by, by , bs, by 14 €O ¥ nglta Wi @6 tin cay
P=0,05.

T 6 phrong trinh i quy mé & anh hréng dia cac $u t6 1én qué trinh
chiét cac hp chit hoa e tir cay @ vang cé dng sau:

Y =0.147 + 0.0046X- 0.0031X% - 0.0039%
> Kiém dinh sw twong thich aia phwong trinh héi quy Wi thirc nghiém theo
tiéu chuin Fisher.
> Kiémdinh sr tirong thich @a phrong trinh Wi quy Wi thyc nghigm theo tiéu
chuin Fisher.

. SH
Ta coF=2u (10)
th
N A
Z(Yi _Yi)z

(N 1a $ thi nghém, L 1a i¢ s5 y ngha).

Céc gia tr Y, tinhduoc theo plrong trinh i qui: Y, =3 b X,
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Fio = Fa-pymrz VoI mic y ngha 95% thi p = 0,05;;fla bac ty do aia
phuong sai trong thich (f= N - L); f, la bic tr do aia phrong sai tai hin (f, =
m — 1). Tra Bng ta coduoc gia ti Fy, = Foos)r.r2y SO S&nh F vagk néu F < R,
thi phrong trinh Bi quy tim duoc 14 wrong thich Wi thuc nghém voi mac y
ngha 95% , ngoc lai la khédng trong thich.

Gi4 ti F tinh theo cbng tle (10) Wi phuong sai @ tinh theo cbng iirc

(11):  CA&c gia trY, tinh duoc theo plrong trinh i qui (3): Y :Zéllbixi

Thay $ vao phrong trinh i quy, tinh toén ta@uogc cac gia irY;.
Tur d6 c6: Sy, =9,8.10°, F = 6,24.
So sanh F & F1.pys.r2 trongdo P = 0,05; 1-P = 0,95 latra y ngha; f; |a bac
tu do dia phrong sai trong thich (f= N — L = 3); § la bic tw do dia phrong sai
tai hién (, = m — 1 = 2). Tradng ta codugc gia ti Fpges)t1.12) = F(0,05)(3,2)
18,3.

Nhu vay F < Ry, pheong trinh i quy tim duoc 1a trong thich i thuc
nghiém véi mic y ngha 95%.
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5.5. Baitoan 5

> Muc dich: Nghién éu i vu hod quy trinh & dinh # bao mm men ling
Alginat dé 1&én men wou.

> Quy trinh céng nghdugc md & theo & d6 (trang 1).

Nghién aru cac ¥u td anh hrong dén mang Iuéi gel: nbng do alginat; Wng do
glucose; Bng do té bao:

Z1 Nong d¢ alginat | Lén men trong dung
Z, Ndngdé glucose | dichduong glucose | g hat gel b nit Y(%)
- ) »|  bang € bao am

Z3 Nong do té bao > men & dinh

Sau qua trinh Ién mengtvcac hat gel ra va xadinh t 1€ (%) hat gel b nat. Ti
1é hat gel b nat cang thp cang 6t ngha la lt gel cang chic cang ét.
» Ham muc tiéu: Y = Y(4,2,,2Z5)
Bai todn %i wu: Xac dinh rong d6 alginat; @ng d6 glucose; Ang do té bao
nim mendé hat gel tBn nhit trong qua trinh 1én menrgu bing € bao rAm
men, & dinh king alginat.

Ymin = min Y (Zy,2Z5,Z5)
Sau khi tén hanh céac thi ngéin thim do, tac gi da chon ving khio séat nix
sau:

Z;=1+4%
Z, =10+ 18%
Z3=10 + 20%

Pay la bai toand wu phong dinh, gii bai toan theo plong phap leo éc.
Phrong &n qui hach thrc nghém: phrong phép tirc giao ép 1.
Sb thi nghiém phai lam: 2 =2° =8

Vé' Z]_min :1 Z]_ 4zzlmax
ZZmin =1OZZ 18=ZZmax
Z3min :1023 2O:ZE’.max

Diém xuat phato tam plwong an: 2= (2.5; 14; 15)
Gi4 ti cia ham mc tiéu ti diém Z, dugc xacdinh king thre nghém:Y(Z,) =
7.5
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Ma tran thyc nghém dugc bd tri nhr sau:

SSTN|  Z, Z, Zs Y
1 4 18 20 12.35
2 4 18 10 8.87
3 4 10 20 12.08
4 4 10 10 6.92
5 1 18 20 42.13
6 1 18 10 13.51
7 1 10 20 22.19
8 1 10 10 4.57

Phrong trinh i qui cé ding:
Y = Bo + B]_Z]_ + BzZz + BgZ3
Trong ¢ ma hoa khéng thnguyén ta cduoc:

Muc trén: - ki hju +1
Muc oo S0 -kihéu O
Muc dudi: - ki hiéu -1
Coéng thic chuyén tir hé don vi thuc quadon vi ma hod khéng thnguyén:
_ _%4-7 i=1, ..,k
oAz T
AZj:—Z'maX_Z;nm =1, ...,k
2
Thuduoc ma tén thec ngheém véi cac bén ma nhr sau:
S5 TN Xo X1 X, X3 Y
1 1 1 12.35
2 1 -1 8.87
3 1 -1 1 12.08
4 1 -1 -1 6.92
5 1 -1 1 1 42.13
6 1 -1 1 -1 13.51
7 1 -1 -1 1 22.19
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8 1 -1 -1 -1 4.57

Tur két qua thuc nghBm, tinh toan cacésd Bj:

v
B, = %
inJYi
B ==
' N
Z(xj'xl)i'Yi
le — =1
N

Tur S5 liéu thuc nghem trén, ap dng cac cong tirc trén ta xadinh duoc gia ti
Bo, B:, B, va Bythuduoc két qua:

B, B, Bs Bo
-5.25 3.75 6.6 12.275

> Dbé tinh phrong sai tai hin, tac gi 1am thém 3 thi nghim ¢ tam.
Két qua cac thi nglim & tam:

Y- | Z(Y>-
No Y0 YOOLYOYe | Yo | Yoy
1 5.65 -1.85333.43472
7.19 |7.50333 -0.31330.09818 8.22749
3 9.67 2.1667| 4.69459

Phrong sai tai hin duoc tinh theo cong tc:

1 m JRE—
SZ = Y-O_YO 2
th m_lz( i )

i=1

i=1
m-1

\/Zm:(Y|O _W)z
Sop =\———F

trongdd m 1a $ thi nghém & tdm phrong an.
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- Sr c6 nghia aia hé s héi quy dirgc kiém dinh theo tiéu chén Student
b,
bi: 1a ¢ 6 thir i trong phrong trinh i quy.
Sy Po léch quan phiong aia e s5 thi .
Sy
JN
> Phrong sai tai hin: Sy, = 4.11
Pé kiém dinh y nghia cac k 5, tac ga tinh cac B s t, thuduoc két qua sau:
to ty t ts
23.3746| 3.5263 |5.42122| 9.6644

S, =

Tra hing phan pbi phan \ Student ¥i mac y ngha p = 0.05, f = i1 = 2 ta
CO bos2) = 4.3. My cac I8 5 t; déu 16n hon t5(2) Nén ¢ 6 by caa phrong
trinh Ki qui khéng c6 ngta.

Phwong trinh héi qui c6 dang sau

Y, =12.275 + 3.75X2 + 6.6X3

> Kiém dinh sr trong thich @a phrong trinh ®Bi qui vé6i thuc nghém:

STT e Y, Yi- Yo (Y- YO?
1 20.81 | 12.35| -8.46/ 71.5716
2 7.09 | 887 | 1.78| 3.1684
3 13.03 | 12.08| -0.95 0.9025
4 069 | 6.92| 7.61| 57.9121
5 31.35| 42.13| 10.78 116.208
6 17.63 | 13.51| -4.12 16.9744
7 2357 | 22.19| -1.38 1.9044
8 985 | 457 | -5.28 27.8784
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Phrong sai d (theo cong thc trang 5):S;, :T
(N 1a & thi nghgm, L la k¢ 5 y ngha)
Taco: $,=74.13
Tiéu chuin Fisher:

F=Sy/ S =74.13/4.1 = 18.08
Tra ing phan yphan b Fisher wi p = 0.05; f = N-L = 4; , = Ny-1 = 2; ta c6:

F1p= Foood4,2) = 19.3. \dy F < Ry o5(4;2). Phrong trinh i qui trong thich
véi thuc nghgm.
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