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L&i néi dau
TCVN 9600:2013 hoan toan twong dwong véi SO 24153:2009;

TCVN 9600:2013 do Ban ky thuat tiéu chudn quéc gia TCVN/TC 69
ng dung c4c phurong phép théng ké bién soan, Téng cyc Tiéu chudn
Po lwdng Chét Iwgng d& nghi, B Khoa hec va Céng nghé cong bé.
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Loi gidi thigu
L4y m&u ngAu nhién va quy trinh ngu nhién héa I co s& d& xac nhan gia trj cla nhidu phwong phéap
théng ké st dung trong thir nghiém, dii Ia cho muyc dich kiém soat chét lvgng céng nghiép va cai tién
hay cho thiét k& thirc nghiém trong linh vigc y té, sinh hoc, néng nghiép hay finh virc cu thé khéc.
Nhidu tiéu chun théng ké d& cap dén viéc tién hanh thir nghiém nhu vay. Dic biét, tt ca cac tiéu
chudn 14y mAu chip nhan dwéi day ddu dwoc thiét ké trén tién dé 1a 14y m3u nglu nhién dwgc s
dung dé Iwa chon don vj ldy mau cn thiét (rng véi bb tri 16:

TCVN 7790 (I1SO 2859) (tAt ca cac phan), Qui trinh Iy mau dé kidm tra dinh tinh
TCVN 8243 (ISO 3951) (tAt ca céc phan), Qui trinh lay m&u aé kiém tra dinh Iong
TCVN 9601 (ISO 8422), Phwong 4n l&y mAu lién tiép dé kiém tra dinh tinh

I1SO 8423, Phwong 4n tAy miu lién tiép d& kidém tra dinh ligng phan trém khéng phi hop (43 biét db
léch chudn)

ISO 13448 (tAt ca cac phan), Qui trinh 14y m&u ch&p nhan dira trén phan bd nguyén tic wu tién (APP)

ISO 14560, Qui trinh 14y méu chip nhan dinh tinh — Mtrc chét Irgng qui dinh v& sé ca thé khéng phl
hep trén mot triéu

ISO 18414, Qui trinh ldy m&u chép nhan dinh tinh — Hé théng Iy m3u chip nhan khéng dya trén
nguyén tic tin cay déi véi kiém soat chat lwgng diu ra

ISO 21247, Hé théng 14y mau chép nhén khong két hop va qui trinh kiém soat qué trinh d& chép nhén
san phim

Ngoai ra, TCVN 7790-3 (ISO 2859-3) va I1SO 21247 bao gbm céac qui dinh dbi v&i Ay mau nglu nhién
duwoc ap dung d& xac dinh xem 16 ¢6 cAn kiém tra hodic khang p dung qui trinh 1Ay mau 16 c4ch quéng
hay khdng, ddng thei d& quyét dinh don vi nao ¢in kidm tra tir mét qua trinh san xuét trong phwong
4n 14y mAu lién tyc, mot cach twong trng. Do @6, didu quan trong 1a hidu e clia tAt cd cac tidu chudn
trén d& ap dung l4y mau ngiu nhién hiéu qua.

Mzc du cac nguyén tic clia tiéu chuln nay cé thd 4p dung chung trong trrdmg hep yéu ciu ldy miu
ng&u nhién va c6 thd xac dinh rd don vj Iy mAu, wu tién trén co s& c4 thé riéng ré, nhung cb nhiéu
tinh huéng trong dé vat liéu quan tdm khdng dwec xac dinh 13 ca thé riéng ré, nhw trong tredng hop
vét liéu dang déng. Trong tinh huéng ndy, ngudi st dung cAn tham khao tiéu chuln ISO sau day dé
c6 huéng din thich hep:

ISO 11648 (tht ca c4c phén), Khia canh théng ké ciia 14y mAu tir vat liéu dang déng
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L4y miu ngdu nhién va quy trinh ngdu nhién héa

Random sampling and randomization procedures

1 Pham vi &p dung

Tiéu chudin nay quy dinh cac quy trinh &y mau nglu nhién va ngu nhién héa. Nhidu phurong phap
duge duwa ra, bao gdm ca cac phwong phép dira trén thiét bj co khi, bang sé ngiu nhién va thust todn
trén may tinh xach tay.

Tiéu chudn nay 4p dung troﬁg trrrng hop quy dinh, hop ddng hay tiéu chuln khac yéu clu sir dung
I4y m&u ngdu nhién hay ngéu nhién héa. Cac phirong phap 4p dung cho céc trwrdmg hep nhue

a) My miu chdp nhan céc don vi riéng ré d& kidm tra theo 18,

b) 14y m&u cho myc dich khio sat,

¢) danh gid két qua cla hé thdng quan Iy chét lvgng, va

d) chon don v thr nghiém, phan bd cach xi Iy chiing va xéc dinh thir tw danh gié trong tién hanh cac
thiét ké thye nghiém.

Ngoai ra, tiéu chudn cdn ¢b c4c thdng tin a8 hd tre viéc dénh gia hay xem xét bén ngoai khéc céc két
qué &y miu nghu nhién hay ngiu nhién héa theo yéu clu clia nhan sy quén Iy chét luwgng hay co
quan ché dinh.

Tiéu chudn ndy khdng cung cép huéng din nhu quy trinh 14y m3u ngdu nhién hay nglu nhién héa
thich hgp a8 st dung cho tinh huéng thirc nbhiém cu thd bat ky hodic duwa ra huémg din vé vigc lya
chon chién lugce 1Ay mdu hay xac dinh c& miu. Can tham khdo céc tiéu chuln khac (nhuwr liét ké trong
phan L&i gi¢i thidu) hodc cac tai lidu vién dan hop 18 huéng din vé vén ad nay.

2 Tai ligu vién din

Tai lidu vién din dwdi day rat cAn thiét cho viéc 4p dung tidu chudn nay. Bdi véi céc tai lidu ghi ndm
cong bb thi 4p dyng ban dwgc néu. DSi véi céc tai lidu khdng ghi ndm cdng bd thi 4p dung bin méi
nhét, bao gdm ca céc stra ddi.
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TCVN 7870-2 (ISO 80000-2), Pai lweng va don vi — Phan 2: D4u va ky hiéu toan hoc sir dung trong
khoa hoc ty nhién va ¢éng nghé

TCVN 8244-1 (ISO 3534-1), Théng k& hoc — Tir vigng va Ky hiéu — Phin 1: Thuat ngi chung v& théng
k& va thuat nglr diing trong xéc suét

TCVN 8244-2 (ISO 3534-2), Théng ké hoc — Tir vieng va ky hiéu — Phln 2: Théng ké (rng dung

ISO 3534-3, Statistics - Vocabulary and symbols - Part 3: Design of experiments (Théng ké hoc — T
vigng va ky hiéu — Phan 3: Thiét ké thiec nghiém)

3 Thuét ngir, djnh nghia va ky higu

Tiéu chudn ndy 4p dung céc thuat ngir va dinh nghia trong TCVN 8244-1 (ISO 3534-1), TCVN 8244-2
(ISO 3534-2), 1ISO 3534-3 va cac thuat nglr, dinh nghta duéi day.

3.1 Thuét ngir va djinh nghia

3141

Chum (cluster)

Bo phan cla tdng thd (3.1.6) chia tach thanh cac nhém don v| miu (3.1.13) tach biét nhau theo
mot cach thiec nhét dinh.

[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.2.28]

31.2 -

L4y mau chim (cluster sampling)

Phép tdy mau (3.1.12) trong 46 mau ngdu nhién (3.1.8) clia cac chiim (3.1.1) dugé chon va tht ca cac
don v| miu (3.1.13) tao thanh chim bao gdm trong méu (3.1.11).

[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.3.9]

313

Xao trén (derangement)

Hoén vj hoan toan (complete permutation)

Ho4n vj cac thanh phan trong d6 khéng mét thanh phin ndo cén gilr nguyén vj tri ban ddu trong tap
hop (vidy {3, 1, 2} 1a hoan vj clia {1, 2, 3}).

3.1.4

L8 (lot)

B phan xac dinh clia tdng thé (3.1.6) ciu thanh trong cac didu kién vé co ban gibng vai tbng thé xét
v& myc dich ldy miu (3.1.12).
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CHU THICH: Vi dy, myc dich l4y mu cé thé dé xac dinh kha nang chép nhan 16 hosc d& woc lwgng gia tri trung
binh clia mét dac treng cu thé.
[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.2.4]

315

Liy miu nhidu tAng (multistage sampling)

Phép 14y miu (3.1.12) trong d6 méu (3.1.11) dugc chon theo tang, cac don vi mau (3.1.13) tai mi thng
dwoc 14y tir don vi mAu 1én hon dugc chon & ting trwéc d6.

CHU THICH: LAy mAu nhidu tdng khéc v&i ldy mAu nhiéu 1an. LAy mAu nhidu 1&n 13 14y mAu theo nhiu tiéu chi
déng thori,

[TCVN 8244-2:2010 (1SO 3534-2:2006), 1.3.10]

316

Téng thé (population)

<tham chiéu> toan bd c4c c4 thd dwgc xem xét.
[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.2.1]

3.1.7

Liy miu ngdu nhién gia dgc 1ap (pseudo-independent random sampling)

Ldy miu (3.1.12) trong d6 méu (3.1.11) gdm » don vi miu (3.1.13) dugc ldy tir tdng thd (3.1.6) theo
bang sb ngAu nhién hodc thuat toan trén may tinh dwgc thiét ké sao cho mdi td hop cé thd c6 cla n
don vi mau o6 mét xac sudt dugc ldy cy thé (xem thém 4.4).

3.1.8

Miu ngdu nhién (random sample)

M3u (3.1.11) chon béing phép Iy miu ngdu nhién (3.1.9).
[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.2.25]

31.9

Liy mau ngdu nhién (random sampling)

Phép 1y mau (3.1.12) trong d6 mét miu (3.1.11) gdm »n don v| miu (3.1.13) duoc ly tir mét tdng
thé (3.1.6) sao cho m&i td hop cb thé cb clia n don vi mAu c6 mot xac suét dwoc ldy cy thé.

[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.3.5]

3.1.10
Ngau nhién héa (randomization)
Qua trinh nher d6 tap hep céc ca thé dwgc dit theo mét trat ty ngdu nhién.

CHU THICH: Néu tir mot tdng thé (3.1.6) gdm cac sé tw nhién tir 1 dén n, cdc sb dugc lay ngdu nhién (nghta I2
theo cach thire tAt ca cac sé ddu c6 co hdi duoc 4y nhu nhau), tieng $6 mot, 1An ivot, khang hoan Iai, cho &n khi
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hét tdng thé, cac sb nay duvoc goi 1a Iy "theo thir tw ngiu nhien”.

Néu n sb nay duoc lign két trrtre v6i n don vi riéng bidt hay » x( Iy riéng biét ma sau d6 dwoc sip xép lai theo thiv
tw cac sb duwgc Wy thi ther ty clia céc don vi hay x Iy 46 dwoc goi 13 drgce ngu nhién hoa.

311

Mau (sample)

Tap hop con clia tdng thé (3.1.6) gdm mét hoidc nhidu don vi miu (3.1.13).
[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.2.17)

3.1.12

Liy méu (sampling)

Hoat ddng Iy ho3c thanh 12p mét miu (3.1.11).
[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.3.1]

3.1.13

Bon v] méu (sampling unit)

Bon vj (unit)

Mot trong cac phan riéng 18 hop thanh téng thé (3.1.6).

CHUO THICH 1: Bon vi mAu c6 thd gdm mot hoac nhidu c4 thé, vi du mdt bao diém, nhirng s& bao ham mdt két
qua thir.

CHU THICH 2: Bon vi mAu c6 thd gbm cac ca thé rér rac hoic mot legng vat liéu dang dbng xac dinh.
[TCVN 8244-2:2010 (SO 3534-2:2006), 1.2.14]

3.1.14

L&y mau c6 hoan lai (sampling with replacement)

Ly miu (3.1.12) trong 46 mdi don vi miu (3.1.13) dwoc 14y ra, quan tréc, rdi duec trd vé tdng thé
(3.1.6) trwére khi 1y don vi mAu tiép theo.

[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.3.15]

3.1.15

L4y miu khéng hoan lai (sampling without replacement)

Liy mdu (3.1.12) trong 36 mdi don v miu (3.1.13) chi duwgc 14y ra tir tdng thé (3.1.6) mot Ian ma
khéng dwoc tra v& tdng thé d6.

[TCVN 8244-2:2010 (ISO 3534-2:2008), 1.3.16)

3.1.16
Gia trj xuét phat (seed)

Tri sb hodic tap hop céc gia tri dé khdi diu mot thuat toan 14y mau ngdu nhién gia doc 1ap (3.1.7)
ho#c @ thiét 1ap diém bt d4u trong bang sb nglu nhién.

10
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3.1.17

Miu ngau nhién don gian (simple random sample)

Miu (3.1.11) duge chon bang cach Iy miu ngdu nhién don gian (3.1.18).
[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.2.24]

3.1.18

Ly mau ngiu nhién don gian (simple random sampling)

Phép ldy miu (3.1.12) trong d6 mét méu (3.1.11) gdm » don vj mu (3.1.13) duoc ly tir mét téng
thé (3.1.6) sao cho tAt ca cc t& hop c6 thé c6 clia n don vi mBu c6 cling x4c suét dugc 1y ra.

[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.3.4]

3.1.19 _

Liy miu phan 1&p (stratified sampling)

L&y miu (3.1.12) sao cho cac phin miu (3.1.11) duoc ldy tir 16p (3.1.21) khéc nhau v méi lop
dwoc ly it nhit 1a mot don vi miu (3.1.13).

[TCVN 8244-2:2010 (1SO 3534-2:2006), 1.3.6]

3.1.20

Liy mau ngdu nhién don gian phan 16p (stratified simple random sampling)
L4y miu ngdu nhién don gidn (3.1.18) tir mdi 16p (3.1.21).

[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.3.7]

3121

Lé&p (stratum) |

Téng thé con tach biét va ddy di dugc xem 12 ddng nhét hon v& cac dic trung nghién ciru so voi
toan bo tdng thé (3.1.6).

[TCVN 8244-2:2010 (ISO 3534-2:2006), 1.2.29)

3.2 Ky higu

Tiéu chudn nay ap dung déu va ky hiéu toan hoc trong TCVN 7870-2 (ISO 80000-2) va cac ky higéu
sau: .

d; con s the i ho#c gia tri mit cla ddng xu hay xuc séc
c 16
n c& méu
n; c& clia mau thiv i
U bién thywe ngAu nhién phan bd déu trén pham vi md (0, 1)
X, gia trj thir i cla bién x
J j giai thira

1"
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[2] ham trén nguyén clia z (trd vé sb nguyén nhd nhét Ién hon hoic bing gi4 trj thyc z)
Lz) ham san nguyén cla z (trd vé phdn nguyén cla gi4 tri thye )

4 Quy djnh chung

41 L4y miu ngu nhién 12 diu kién tién quyét d& 4p dung dung hdu hét cac phuong an Iy mAu
trong (rng dung cbng nghiép. Twong tw, nglu nhién héa, st dung cac nguyén tic Iy miu ngiu nhién,
1a khdng thé thiéu duwoc khi thyc hién céc thibt ké thire nghigm, vi né 1am tang hidu e ndi tai cla thyc
nghiém, cho phép slr dung cac phwong phép théng ké trong gidi thich cac két qua thirc nghiém. Myc
tiéu clia Iy m3u nglu nhién 12 cung cép phurong tién 4p dung céc két qua ciia Iy thuyét xac suét vao
céc van a8 thyec tién, trong khi tranh dwrge moi dang dd chéch bét ky. Muc tiéu ndy khéng dat dugc khi
str dung cac loai ldy mau nhét dinh khac. Vi dy, ldy m&u dya trén céc khai niém nhw trye gidc hay
danh gia cla ca nhén, tinh 16n xdn, hoic theo han ngach d&u cb dd chéch vén c6 va két qua dan dén
sai 18i nghidm trong trong qué trinh ra quyét dinh ma khéng ¢ didu kign ddnh qid i ro. LAy mAu nglu
nhién ddng xac suét nhdm loai trir 49 chéch nhw vay bing cich ¢am bao riing m&i don vj trong 16 c6
ciing mét xac suét dugc chon (I&y mAu c6 hoan lai) hay, néi céch khac, moi mAu cé thé trong c& miu
cho treére 14y tir mét 16 c6 cling xéc suét dwee chon (Hy mau khdng hoan Ii).

4.2 Trong phuong 4n ldy mAu nglu nhién ddng x4c sut c6 hoan lai, xac sudt mét don vj cu thé trong
16 gdm N don vj duge chon & 1An 1y cho trwére bt ky ludn 1a 1/ N. C6 N' mAu ng&u nhién theo thir ty
c6 thé cb clia n don vj tir N don vj va, gy dd 13, c6 (N + n =1)! / [n! (N = 1)1] mBu ng&u nhién khéng
theo thir ty khac nhau cé thé c6 gdm » don vi tir N don vi (xem chii thich bén dudi).

Theo phurong 4n Iy m3u ngAu nhién don gidn khdng hoan lai, xac sut mét don vj trong 16 duwgc chon
& I4n 1y cho trwéc 14 1/ N abi véi 1An 1y dhu tién, 1/(N - 1) abi véi 1An 1y thee hai, 14N - 2) i v6i lAn
Ay thir ba, va ctr tiép tuc nhur vay. Néu » don vj dwgc chon nglu nhién tir 16 gdm N don vi ma khong
hoan lai, khi 46 m&i t& hop » don vj ¢6 cling mdt x4c suét lya chon véi moi t& hop N don vi khac Iy »
don vi m&i 14n. 86 lwgng mu gdm » don vi ngiu nhién khéng theo thir ty x4c sult khic nhau tir 16
gdm N don vi 1a M / (N - n)!, tong dwong véi sb leong t& hop gdm N don vi Iy # don vi méi IAn.
Didu dang Iwu ¥ khac 12 sé Irgng m&u ngdu nhién theo thir ty gdm » don vj dwec Iy khéng hoan lai
tr 16 gdm N don v 1a M / (N = n)! twong duong véi sé hoan vi cé thé c6 gdm N don vj Iy » don vi mBi
lan. Cin chu ¥ 14 viéc ly mau ngdu nhién khdng hoan lai 1 phirong 4n 1dy mu phd bién nhit duec
st? dung trong céc ng dung |4y mau chép nhan.

CHU THICH: Trong Iy m&u ¢6 hoan lai trén co s& miu gdm 3 don vi trong 5 don vi, danh myc {1, 1, 251,21}

va {2, 1, 1} 8 khéc khi xét vé thir ty (va vé k§ thuat goi 1a da tap hep) nhung giéng nhau néu khong xét dén thir
.

4.3 Muyc tiéu cla lay mBu ngiu nhién chl c6 thd dat dwoc bing viec gin véi cac quy trinh chit ché
dugc thiét ké k§ cang aé dat duoc muc dich cla dinh nghia. Nhidu phirong phap duoc trinh bay trong
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tiéu chudn nay dé thirc thi muyc tidu ndy. Cu thé 1a cac phwrong phap dung thiét bj co khi gia dinh riing
ddng xu va xtc séc khong c6 @9 chéch, dwoc thiét ké sao cho mdi mat cd cling mét xac sut xuét hién
trong qua trinh ném hay tung va céch thirc tung hay ném dwoc thire hién dé khéng gay ra b chéch.
Hon nira, do nhirng khac biét 1on trong viéc dp dung ndi tai cac phwong phap 1y mau ngiu nhién
trong may tinh cling nhw hé didu hanh may tinh, ngén ngl 1ap trinh va phin mdm (xem tai lidu tham
khao [9], [10], [12] va [13] v& théng tin thém), nén tiéu chudn nay lya chon phwong phép tao miu ngéu
nhién biing may tinh cAm tay. Ngoai ra, cn lwu y la tit ca céc phwrong phap dudi ddy doi hdi ring méi
don vj riéng ré trong 16 dwgc két hop trwdc vai mot sé nhét dinh tir 1 dén N, sao cho cac don vj 14y
méu xac dinh 12 két qua clia phirong phép 14y miu ngéu nhién cé thé thu dwoc mot cach rd rang tir 16
doé.

4.4 Cuéicung, d& gidm kho khin trong viée trinh bay, tinh tir "giad ddc 1ap" sé thudng dugc bd bot khi
@& cap dén quy trinh hay phuwong phap Iy m&u ng8u nhién nhwr vay (xem tai liéu tham khao [8]). Hon
n(ra, tinh tr "ngdu nhién" sé dwgc s dung thedng xuyén véi nghia la danh tir mé n6 bd nghia
(thwdng 12 s hodic phép hoan vj) 1a d4u ra cla qué trinh tao ra nglu nhién sé hay phép hoan vj 6.
Ngodi ra, khi c6 cac vi dy, c& miu lién quan duoc gitr & con s nhd véi myc tiéu minh hoa mdt cach
don gidn nhirng khai niém lién quan.

5 LAy méu ngdu nhién - Phwong phap dung thiét bj co khi

5.1 Phwong phép binh

6.4.1 D3t N vat gibng hét nhau nhung duge danh sb khac nhau (vi dy: vé, ddng tidn hay qua béng)
vao mét chiéc binh A& thé hién rd rang mdi trong sé N don vj trong 16 d6 rdi trdn k§ céc b vat dé.

5.4.2 Déi voi Ay mau khdng hoan lai, nhdm mét chon cac dd vt trong binh, tieng vt mét ma khdng
tra lai vao binh rdi trdn lai cac vat gilra cac 1An |y lién tiép, cho dén khi co dugc n don vi Iy miu
mong muén.

CHU THICH: Phurong phép nay thudmg dwgce sir dyng béi cac cong ty x4 sd.

5.1.3 DAi v&i ldy mAu cb hoan Iai, nhdm mét chon céc dd vit trong binh, tieng vat mdt rdi tra lai vao
binh sau m3i 14n Iy va trdn k¥ lai c4c vat gilra cac IAn I4y lién tiép, cho dén khi c6 dugc n don vi Hy
m&u mong mudn. Sr dung phwong phép nay, cling mdt don vi c6 thd xuét hién trong m3u nhidu hon
mot lan.

6.2 Phwong phap ddng xu hay xuc séc

5.2 Xac dinh sé m d8ng xu hay xtc séc (hoic et tha ddng xu hay tung xtc séc) yéu clu, trong d6
N3 c& 18 va k 12 sb mit cla vat dugce s dung, theo cdng thirc sau:

m = [log,N/log k|
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5.2.2 Khi str dung nhidu dbng xu ho#c xtc sic, gén két ro tirng ddng xu hay xic sic¢ véi mét vi tri cy
thé trong thir ty gidi thich cac sb 4. Trwdng hop stk dung mét ddng xu hay mét xac séc, &n dinh két
qué clia 1An tung hay tha dAu tién véi sb c6 nghfa nhét d,,, 14n tung hay tha thir hai véi sb c6 nghia tiép
theo d,-1, va tiép tuc nhur vay.

5.2.3 Tha ddng xu hay tung xtic séc rdi ghi lai m két qua theo thir ty d. Chuyén két qua sang sé
nguyén thap phan theo cbng thirc sau:

y= 1+i(d, — )kt

i1

5.2.4 Lip lai bwdc 5.2.3, loai tht cd cac gia trj virgt qua & va, trong treéng hep 1y méu khéng hoan
lai, tt c& cac gid tri 33 dwoce chon, cho dén khi dat dwec » don vi mau mong muén.

VI DV 1: Kidm tra vién mong mubn c6 duge m3u ngdu nhign gdm 4 don vi tir 16 ¢6 20 don vi va c6 sén mot déng
xu. Tir buwdrc 5.2.1, x4c dinh dwgc ring cdn m = 5 1An tung ddng xu a2 cb duge mbi sé nglu nhign. An dinh tredc
réing gia tri mat sAp 1a 1 va gia td mét nglra 13 2. Thir by nhieng 1An tung du tién c6 dwgce da tap hep {1, 2, 1, 2,
2}, thdng qua buwéc 5.2.3 blng 1 + (0)2* + (1)2° + (0)2% + (1)2" + (1)2° = 12. Ba lrot tung tiép theo cho cac tap hop
{1,2,2,2, 1}, {1. 1,2, 2, 1} va {2, 2, 1, 2, 2} twong (g bling 15, 7 va 28. Vi gi4 trf 28 virgt qué c& 16 nén cAn loai
bé va cac lugt tung tiép theo cAn dugre there hign cho dén khi thu dugc mot sb hop 18 nira d& hoan thanh viéc Ky
mau ngiu nhién.

vI DY 2: C4n miu nglu nhién gbm 4 don vj tir mdt 16 gdm 50 don vj va kidm tra vién c6 nhidu xdc sic sau mat
¢b mau séc khac nhau. Tir buére 5.2.1, x4c djnh duere cin m = 3 con xdc séc dé thu dugc tirng s nglu nhién.
Kidm tra vién chon xtc sdc mau xanh da trévi, xanh 14 cay va dé rdi xép ching theo ciing thie tiy tir y nghia nhét
dén it y nghta nhat. Tuy nhién, kidm tra cong thirc & 5.2.3 cho thdy bing chirng |4 cac & n&m trong pham vi hop
18 tir 1 aén 50 s& chi c6 duge khi m3t xic séc dAu tién 12 1 hoc 2. Két qua 13, hiéu qua nhét dinh c6 thé dat dugc
béng céch g4t cac gia trj m3t cao hon clia xdc séc xanh da tri 14 1 hojic 2 ma khong lam méo xac suét két qua.
Kidm tra vién quyét dinh truéc dbi voi gia ti mat 18 trén xuc séc xanh da trdv col 12 1 va gia tri mét chin col 1a 2.
Véng dAu tién cho tap hop (3, 3, 4}, thang qua bude 5.2.3 bing 1+ (2)62 + (2)6" + (3)6° = 88, gia tr ndy qué I6n
nhung khi chuyén thanh {1, 3, 4} bing 16. Ba vdng tiép theo cho {6, 1, 3} (chuyén thanh {2, 1, 3}), {5, 6, 6} (chuyén
thanh {1, 6, 6)) va {2, 5, 5), twong (rng biing 39, 36 va 65. Vi gia trj 65 vugt qua & 16 nén cAn loai bd va cAn thire
hién nheng 1n tung bd sung cho aén khi thu dwge mot gia tri hop 18 nira d& hoan thanh Iy mAu ngiu nhién.

Vi DY 3: Tinh huéng twong ty nhw trong VI dy 2 nhng 13n nay kidm tra vién thay ring ba xdc sic s& tao ra cc
s6 trong pham vi tir 1 dén 6° = 218 ma c& 16 chi 1 50. Kidm tra vién quyét dinh trudre 58 &nh xa tht ca cac két qud
tir 1 aén 200 I&n dai tir 1 dén 50 va loai bd moi két qua I&n hom 200 nhdm tranh bép méo xa&c suét d4u ra. Bén
Iwgt tung trong ty nhue & vl dy trede dirge déanh gia theo phuwrong 4n &nh xa nay. Céc da tap hop {3, 3, 4), {6, 1.
3}, {5, 6, 6} va {2, 5, 5} biing 88, 183, 180 va 65. Cac sb nay dugec triz di cho bdi s clia 50 cho dén khi ching nim
trong pham vi d&y tir 1 dén 50 (néu thu duwgc gia trj O thi gidi thich nhir ), cb dwgc cac gid tri m3u twong rng 13
38, 33, 30 va 15. C& mau |4 4 don vj 44 thu dege nén khong cin tiép tyc tung xuc séc nira. Cha y 13, v& mat todn
hoe, qua trinh anh xa nay twong dweng véi vige &p dung céng thire v, = 1 + (v4 — 1) mé dun N, trong a6 v, & gid
tri ban d4u can v, 1a gia tri dwee dnh xa vao dai mong muén.
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6 Lay mau ngdu nhién gia ddc 1ap - Phwong phap bang sé

6.1 Bang sé ngiu nhién

Hai bang s6 ngAu nhién dwgc cung cp trong Phy lyc A. M3i bang sé gdm 3 600 sé ngau nhién ir 0
@én 9, sdp xép thanh 60 hang va 60 cdt. Viéc st dung dugc mé ta tom tét duwéi day va néu chi tiét hon
trong Phy lyc A.

CHU THICH: Céc con s trong bang twong ty tryc tiép véi cac gia tri mat clia xdc séc 10 mat tung 13p lai va ghi
dugc. S6 chtr sb m cAn thidt cho rng dung 14y mAu trong tng véi s8 13n tung xdc sic.

6.2 Phwong phéap co bidn

6.21 Xac dinh sé ch@r 56 m cin thiét d& thé hién c& 16 N. Trwdng hop c& 16 ¢6 Iy thira 10, bd qua
con sé ddu trong c& 16 d6 va gidi thich réing cac con sb "khdng" con lai bing gi4 trj c& 16 (vi dy
néu N = 1 000, gidi thich gia trj 000 Ia 1 000).

6.2.2 Chon ngdu nhién mdt didm bt dAu (nghTa 14 gi4 tri hang va cbt) trong bang si¥ dung phuong
phapmdta & A2.2.

6.2.3 Boc con sb két qua cling véi cac sb m — 1 & bén phai nhir mdt sb va ghi lai gia tri d6. Trwdng
hop céc con sé bén phai virgt qué cbt thir 60 thi coi cac ¢t 1, 2, ... twrong (ng 14 cdt 61, 62, ...

6.2.4 Tang gié trj clia hang thém mét, I13p lai bwédc 6.2.3 rdi ghi lai gi4 tri déf Trwdng hep gia trj cla
hang vueot qua hang thir 60 thi coi hang 1 1a hang thir 61 va tang gia trj cot 1&n m chir sb.

6.2.5 Lap lai buéc 6.2.4, bd qua tt ca céc gia tri virgt qua N va, trong trrdng hop Idy mAu khéng
hoan lai, tét ca cac gia trj 83 dwoc chon, cho dén khi thu dugc sé don vj 1y m&u » mong muén.

VI DY: Nguéi aanh gia mong mudn chon mot mau ngiu nhién gdm 5 don vj tr mdt 16 200 don vi. Didm bét dAu
ng3u nhién dugc x4c dinh bing c4c IAn tung ddng xu 14 hang 57 va cot 59, quyét dinh 13 si¥ dung Bang A.1. VI N
nhé so véi gié tri Ion nhét c6 thd thé hign biing 3 chir s (nghla 12 1 000) nén ngudi danh gia quyét dinh anh xa
két qua clia dai tir 1 dén 1 000 l&n dai tir 1 dén 200. Két qua 1a n3m sb sau: 848, 670, 902, 034 va 518. Gia tr
mau chuyén adi tré thanh 48, 70, 102, 34 va 118.

7 L4y méu ngdu nhién gia ddc I1ap — Phwong phap may tinh

7.1 Téng quan

7.1 Tiéu chudn nay st dung hé théng thuat todn cy thd d& cap trong cac tai liéu tham khdo [1], [7]
va [13]. Céc thudt toan nay duwgc thiét ké co cac tinh chét todn hoc va théng ké cin thiét cho 14y mau
ngdu nhién cling nhur c6 thé linh hoat 4p dung trong c4c ngdn ng(r 14p trinh khac nhau trén céc nén
tang mdy tinh khéc nhau ddng thei tao thuan lgi cho viéc kidm tra va danh gia cac gia trj mau duec
chon can thiét cho myc dich quy dinh. Vi dy thye thi cac phin chwong trinh chinh dugc cho trong Phy
luc B str dyng ngdn ng 1&p trinh C.
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7.1.2 Hé thdng céc thuat toan lién quan gbm hai hé con chinh:

a) thuét toan khdi tao tlly chon ty ddng tao ra sé nguyén ban du gid nglu nhién dira trén thoi gian
troi qua k& tir ngay thang chudn; va

b) b tao sé ngu nhién.

7.1.3 D4i v&i myc dich kiém tra hay danh gia, thuat todn khéi tao tly chon d& cap & diém a) clia 7.1.2

va mb ta & 7.2 cb thé bd qua véi mdt gia tri xudt phat nhap bing tay. Gi trj ndy cAn ndm trong day sé

nguyén tir 1 dén va bao gdm ca 2 147 483 398. Ban sao gia tri dAu vao nay duoc gitr lai a8 leu hd so
khi cAn. Tuy nhién, trong s dung chung cho cac (rg dung kiém soét chét lwgng va thiét ké thye

nghiém khdng nén thwdng xuyén bd qua tly chon tao gia tri xuét phat ngiu nhién tw ddng ma nén 13

tly chen miic dinh trong thyec té.

CHU THICH: Trinh bay v& cic buée clia cac thuat todn trong didu nay dugce d & dinh dang toan hoc hon nhim

hd trg cho viéc 1ap trinh. M4 1p trinh c6 cac tham chiéu didu duge néu trong Phy lyc B @8 bd tre cho viéc 4p dung

didu nay. '

7.2 Thuét todn khoi tao

7.2.1 Thult todn khdi tao bao gdm:
a) thuét toan tinh thei gian tréi qua, tham chiéu dén ngay thang va thoi gian qua khtr ¢b dinh; va

b) thu4t toan tao s6 nglu nhién dira trén phan bb ddu, goi 13 s nglu nhién clia thdi gian dya trén
dAu ra clia myc a) & trén, aé thu duoc gid tri xut phat ngau nhién dya trén dAu vao theo thdi gian.

7.2.2 Thuat todn dwéi ddy xéc dinh sb gidy trdi qua tinh tir 00:00:00 01-01-2000 dén ngay thang va
thoi gian hién tai.

a) Tim ngay thang va th¥i gian clia hé théng may tinh theo bién dang chudi, Ity ban sao bién nay vao
hd so va sau dé phan tich chudi thanh céc thanh phin th&i gian (nghta 14 gidy, phut, gi¢, ngay, thang
va nam).

b) Tinh sé ngay tron tréi qua d, tir didm thdi gian chuln, st dyng trj s& nim d3y ad bén con sb y,
thang my va ngay d clia ngay thang hién tai x(¥ Iy nhw sau:

néumy<3thildym =m, + 12valdyy=y-1
dy=d+| (153 m -457)15)+ 365 y+| y14]-1y7100) +Ly/400]-730 426

CHU THICH: Cong thirc cho d, ¢6 thé don gidn hba mét chiit déi véi ndm theo lich dén va ké ¢a 2069 bing cach
thay sé hangly /4] bing " — 730 441",

c) Tinh tdng sé gidy se trdi qua tir ngay thang quy chiéu sl dung con sb thu dugc & buéce b) va thdi
gian clia ngay (& dang 24 gi& "gipht:gidy"”) tim tregc trong bién chudi & bwéc a) theo cng thie
sau.
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5¢=86400d, +3600h+60m;+s
trong d6 A, m; va s twong (ng la gid, phut va gidy.

CHU THICH 1: Mot s6 ngén ng 18p trinh c6 ham dung s&n & thyc hién tinh toan tryc tiép s,. Cac ham ndi tai
nhur vy can dwec xac nhan higu lyc tredc khi sir dyng d& dam bao anh hudng cia nim nhuan va thei gian ghi
ban ngay dwegc x(r ly thich hep.

CHU THICH 2: Trong (rng dung 32 bit cla thuat toan nay, gia trj s, s& tang theo thi gian dén didm gay tran tinh
toan. Cén chu y khi I3p trinh @& dam bao gia tri du vao ludn dwgc &nh xa 18n day tir 1 dén va bao abm ¢3 2 147
483 398.

d) 'Gié trj tinh & burée ¢) 1a gia tri khdi tao cho b tao gié tri ngdu nhién va duwec ding dé thu dwoc gia
trj cudi cling. Ban sao gid tri ndy dwoc ghi vao bién riéng d& Ivu hd so khi cin.

e) S6 thoi gian j ma bé tao sé nglu nhién sau d6 dwoc yéu cAu 13 mét s& nguyén nglu nhién tir 1 dén
vé bao gdm ca 100, da trén hai con sé it c6 nghia nhét clia gi4 trj thu dugc & buéc ¢) cang thém 1,
dugc thé hign nhw sau:

J=se=100Lse / 100] + 1
7.2.3 BY tao sb nglu nhién ding cho thuat toan tao gid trj xuét phat tw ddng (ham khéi tao) ¢6 dang
quan hé truy hdi ddng dang tuyén tinh:
a) x.1=40692 x; mod 2 147 483 399,
c6 thé thyc hién trén may tinh c6 kh niing x( Iy s nguyén 32 bit qua cac buéc sau day:
b) k=Lx 752774l
C) x%.1=40692 (,—-52744k)-3791 k
d) Néumn < 0thi Iéy Xi+1= X491+ 2 147 483 399.
7.24 Tao gia tri xuét phat cho thujt toan Iy mAu nglu nhién bing céch 4n dinh két qué & didm c)

7.2.2 cho x rbi goi céng thirc & 7.2.3 7 1An cho mé&i birdc 7.2.2 e), mbi 1An thay x; béng x; . ; cho dén khi
thyre hién hét sé 1An goi yéu ciu.

7.25 G4 trj cudi cung clia x; . 1 thu dwgc tir budc 7.2.4 1a sb nguyén nglu nhién tr 1 dén va bao
gbm cé 2 147 483 398 va ding 1am gi4 trj xuét phat ban dAu cho thuét toan 14y miu nglu nhién mé ta
& 7.3 [cu thé 13 gi trj y, & buére b) clia 7.3.6]. Ban sao gid trj ndy dwec ghi vao bién riéng dé lvu hd so
khi can.

7.3 Thujt toan tao sé ngdu nhién

7.3.1 Thuét todn tao sé nglu nhién bao gdm

a) mot day xdo trén dugc tao bdi thuat todn tao sé ngiu nhién phan bé déu va,
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b) 16 hop, thust todn tao sé ngiu nhién phan bé ddu.

7.3.2 Tao ddy 4 gbm 32 phdn ti ding nhw phuong tién xéo trén du ra clia thuat toan ldy mau ngiu
nhién.

7.3.3 B{ tao sb nglu nhién dwéi day dugc dung d8 tao day x4o trén:;

a) x.1=40014 x; mod 2 147 483 563,

c6 thé thyre hién trén may tinh 32 bit qua cac buéc sau day:

b) k=|x/53668);

C) x4+1=40014 (x,~ 53668 k) -12211k

d) Néux .i<O0thlldy x.4=x.,+2 147 483 563.

7.34 Khdi tao day 4 bing cach 4n dinh két qui & 7 1 3 hodie 7.2.5 cho x, r3i goi b tao gid trj néu
trong 7.3.3 a) 40 1&n, méi 14n goi thay x; bling x; . 1, loai bd 8 gid tri dAu tién va sau d6 4n dinh méi trong

s 32 gié tri @Au ra cdn lai clia x, . 4 cho déy d6 theo thir ty a0 (nghia 14 tir phan t&r 32 xuéng dén phin
te 1).

7.3.5 Dt phdn t& 1 clia day 4 (nghia Ia 4[1]) 14 gi4 trj khdi tao k cho t& hop thuat toan tao sé ngéu
nhién.

7.3.6 T4 hop bd tao sé nglu nhién ding @8 tao mAu ngdu nhién c6 dang td hop quan hé tai dién
ddng dang tuyén tinh va cac buéc xac dinh chi sb day sau day:

a) x.1=40014 x; mod 2 147 483 563,

b) y+1=40692 y;mod 2 147 483 399,

c) J=132k/2147 483563]+ 1;

d) k=A[J]=yi+a

e) A1=x 41

f) Néuk<1thildy k=k+2 147 483 562.

CHU THICH: Hai b tao sé nglu nhigén & trén dwoc md ta trong 7.2.3 va 7.3.3 (tham khio cac didu con néu cin
c4c (eng dung trong dwong 32 bit).

7.3.7 Thut todn & 7.3.6 dugc bét diu biing viéc dit x, theo gia trj cudi cling cla x, . ¢ tir 7.3.4 va &t
¥ theo gié trj tham chiéu & 7.2.5. CAc gié trj x,.  va y;. ; dling 1am gid tri tiép theo clia xva y,cho tt ca
céc 14n goi sau clia thuat todn. Chi sé ngiu nhién J cho day x&o trén 4 dwoc tinh bing cach sl dung
gia tri cla k (ban du tir 7.3.5) va hiéu clia A[J)va y; ., dwgc 4n dinh cho k, trong khi A[J] dwoc cap
nhat véi x,. 4. Cubi cling gia tr clia k dugc thay ddi néu cAn @ tao ra gia trj duong.
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7.3.8 DAu ra clia thuat toan 1dy mau ngau nhién 13 gia tri &, 1a s6 ngdu nhién tir 1 dén va bao gbm ¢i
2 147 483 562, dugc chinh ty 1& nhw bién thye phan bd déu chudn héa U trong dai tir 0 dén 1, khéng
bao gdm gi trj Au mt clia d3i ndy, nhu sau: U = k/ 2 147 483 563,

7.3.9 Dhu ra cia 7.3.8 ¢6 thé dwc chinh ty 18 14 bién nguyén phan bé ddu L trong dai tir 1 dén N,
bao gdm cd N, nhw sau: L=NUJ+ 1.

7.3.10 DA tao ra mu ngdu nhién, I3p lai cAc budc tir 7.3.6 dén 7.3.9 cho dén khi thu dugc sb gid tri
ng&u nhién can thiét.

7.4 Hb so danh gia

Khi c6 y&u chu duy trl hd so cho viéc danh gia cla co quan chiu trach nhiém hay co quan c6 thdm
quyén, thi ghi lai c& 18 va c& méu.

Ngoai ra, d8i v&i cac thuat toan, ghi lai gia trj xuét phat nhap bing tay theo 7.1.3 hodic néu stv dyng bd
tao gié trj xuét phat ngdu nhién thi ghi lai

a) ngay va thi1 gian clia hé théng mdy tinh st dung @8 tinh gid trj xuét phét ban d3u,
b) gi4 trj clia s8 khéi tao theo 7.2.2 d) va

c) gi4 trj clia s& kh&i tao cubi ciing theo 7.2.5.

8 Ap dyng cho tinh huéng Idy méu phd bién

8.1 Khal quét

8.1.1 Dibu ndy dwa ra thuat toan dung cho nhidu phwong 4n tdy mAu ngu nhién phii hop véi nhidu
tinh hubng thire ti8n khac nhau.

8.1.2 Xuyén subt didu ndy, U dwgce xac dinh 1a bién ngdu nhién thirc, phéan bd ddu trong dai tir 0 dén
1, khdng bao gdm céc gi4 trj ddu mit clia dai, nhw cung cAp bdi thuat todn & 7.3. Néu sz dung ngudn
khéc cho U va d4u ra duoc biét bao gdm 1 nhung khdng bao gdm 0 12 gia trj dhu mit clia dai thi aat U
béng 1 — U. Néu ngudn khac clia U bao gdm 0 va 1 12 gia trj dAu mGt cla dai thi gid tri 1 cAn dugc
chin va logi ra. '

8.2 Sé nguyén ngdu nhién trong dai

$6 nguyén ngiu nhién X trong dai tir M dén va gdm ca N cé thé duoc tao ra theo thuat toan dwéi day.
a) Tao gid tri thwe nglu nhién U,

b) Dat Kbing M+LUN-M+1)).
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8.3 Hoan vj nglu nhién

i véi day 4 v6i N phin tir riéng biét, phép hoan vi ngdu nhién N don vi Iy » m&i IAn cb thé duwoc tao
ra theo thuét toan xao trdn duwdi day.

a) An dinh N gia tri chi s8 phin ti riéng ré theo thir ty ban dAu dén 4[1: M).
b) DatJbing 1.

¢) Tao sb nguyén nglu nhién K trong dai tir J 3én va bao gdm ca V.

d) DBi A va (K],

e) Tang.Jthém 1.

f) Néu Jnhd hon hodc blng » thi di tiép buéc c).

g) Thu dwgce hodn vi ngdu nhién tir c4c gi4 tri » GAu tién clia day 4.

8.4 Trdn nglu nhién

Béi véi day 4 véi N phdn tir riéng biét, trdn nglu nhién N don vi c6 thé dwoc tao ra theo thult toan
duwdi day.

a) An dinh N gi trj chi s6 phan tir riéng ré theo thir tw ban dAu dén 4[1: N] va sao chép vao diy B[1:
M.

b) St dung day B tao xo trdn ngdu nhién N don vj ldy N (nghta 14 tAt cd) ddng thoi, str dung phuong
phap néu & 8.3.

c) So sanh sy ngang bing céc phin ti tir 1 4én N clia dy 4 va ddy B

d) Néu phin t&r bét ky clia day B bding v6&i phan tir di (rng & diy 4 thi dirng viéc so sanh va di tiép
budc b).

e) Thu dwgc phép trdn nglu nhién tir day B.

CHU THICH: Thuat toan nay c6 thd dugce thye hién hidu qua hon & buée b) va ) bing cach so sanh phin t&r A[J]
véi phin tir BLJ] ngay khi xé4c dinh dwgc B[J] chir khdng dgi dén khi hodn vi hét toan bd day B.

8.6 L4y miu nglu nhién cé hoan lal

M3u ngdu nhién don gdm » don vj tir 16 N don vi cé thé dugc tao ra cd hoan lai theo thuét toan duwdi
day.

a) Tao sé nguyén nglu nhién K trong dai tir 1 4én va bao gdm ca V.
b) Lap lai bwde a) cho dén khi thu Gwgc gid irj clia .

CHU THICH: C6 thé 4p dung I5p lai phuong phap nay dé thu dwoc sb lugng miu bAt ky véi c& mau bAt ky. Néu
gid trj thu dwoc clia mu don khéng dwgre lva chon thi c6 thé sir dung méu a6 cho kidm tra Iy mau lien tiép.
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8.6 L4y miu ngiu nhién khong hoan lai

MAu ngiu nhién don gdm » don vj riéng ré tir 16 N don vi c6 thé duoc tao ra khdng hoan lai bing mét
trong hai phwong phap dudi day.

a) Phuong phap 1
1) Tao sb nguyén ngiu nhién X trong dai tir 1 dén va bao gm ca N.

2) Xac nhén réng gié trj X chua dugc tao ra trwée d9; néu né khac biét thl lwu lai gia tri A6 con
néu khong thi loai ra.

3) L3p lai bwdc 1) va 2) cho dén khi thu dwge » gié tri clia K.
b) Phuong phap 2
1) Tao hodn vj nglu nhién ¥ don vi, m&i 1An liy » theo 8.3.
2) Sirdyng cac gi4 trj » dAu tién trong dAu ra day 4 1am m3u nglu nhién.

CHU THICH: C6 th sir dyng mdt trong hal phurong phap nay @& thu dugc sé mu voi ct mau bét ky (cho cac
muc dich nhir I4y m3u hai 1An hay 14y mau nhidu 13n) bing céch sir dyng tdng », clia o miu riéng » nhu gia tri
@Au vao clia » cho thuat toan nay, a8 nguyén céc gia tri & thir ty d4u ra ban dlu, sau d6 Iy cac gia trj két qua n,
dAu tién 1am mAu dAu tién, cac gia trj két qua n, tiép theo 1am mAu ther hai va ctr tiép tyc nhw viy. Hon nra, néu
gi4 trj két qua clia mdt miu don khong dugc chon thi miu a6 cb thd dwgc sir dyng cho kidm tra Iy mBu lien tidp
béing cach kidm tra tirng don vi theo thir ty duge chon.

8.7 Léy miu nglu nhién cho phwong 4n Idy miu lién tyc (CSP)

Phuong 4n I4y méu lién tyc CSP-1 duwgc thiét ké aé 4p dung cho viéc kidm tra chét ivgng day chuyén
san xuét va luan phién gitra céc giai doan kidm tra 100 % y&u cAu i don vi dugce chip nhan lién tiép
trwdre khi tidn hanh cac giai doan tidp theo clia kidm tra ldy miu & xéc suét £, v&i sy tr& i kidm tra
100 % khi tim thdy don vj khong chép nhan dugc. Trong céc giai doan kiém tra Iy m3u, cac don vj tir
day chuydn san xuét c6 thé dugc chon cho kiém tra theo mét trong hai phurong phép duéi ddy.

a) Phwong phéap 1

1) Déi véi m8i don vi san xult, tao gi4 trj thye nglu nhién U.

2) Néu U/'nhd han hodc bang £ thi chon dom vi d6 cho kim tra iy mAu.

3) Lap lai budc 1) va 2) cho dén khi thu dwgc don vi khdng chip nhan dugc.
b) Phwong phép 2

1) D8I v&i m8i phan doan sin xult » don vj, trong a6 » bding 1/f, tao 86 nguyén nglu nhién X
trong dai tir 1 dén va bao gdm ca .

2) Chon don vi twong trng v&i K 1am don vj Iy m3u a8 kiém tra.
3) Lap lai bwdc 1) va 2) cho dén khi thu dugc don vj khdng chép nhan dugc.
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CHU THICH: Bdi vé&i phwrong an CSP-1, gié tri £ dwrgre quy dinh 14 nghich ddo clia s nguyén.

8.8 LAy miu ngdu nhién phan ting

Déi véi 16 gdm hai hay nhiéu tAng ¢& N, chon mAu nglu nhién don c& n; tir mdi tAng i st dung cac
phwong phap néu trong 8.3 hodic 8.6 khi 14y mau khéng hoan lai dugc yéu ciu hoic phwong phdp néu
trong 8.5 khi yéu cu ldy m3u c6 hoan lai.

8.9 LAy miu ngdu nhién mot 1dn tir c& 16 ban ddu chwra biét

M3u ngiu nhién don gdm rdon vi khdc nhau tir mét 18 ban dAu chira biét c& 18, nhieng it nhét 1a bing
¢& n, c6 thé thu dugc theo phurong phép dudi day (I4y tir tai lidu tham khdo [11]).

a) An dinh cac don vi n dAu tién tir 16 cho diy méu A[1: n].

b) Néu cb don vi khic trong 16 liét ké thl a4t N bdng sb dém don vi tiép theo; nu khong thi thire hién
bwée f). '

¢) Tao sb nguyén nglu nhién X trong dai tir 1 dén va bao gdm ca N.
| d) Néu X nhé hon hosic bing » thl diit 4[K] bing N. |

e) Thye hién bwdc b).

f) Thu dwee miu ngdu nhién tir diy 4 va & 10 tir gid tri V.

CHU THICH: Phirang phép ndy cling o6 thd st dyng khi a4 bit c& 10,

8.10 LAy méu ngiu nhién mét 1an theo thir ty, khéng hoan Igi

M3u ngiu nhién don gdm ndon vi riéng bigt tir 18 ¥ don vi c6 thé dwee tao ra trc tiép theo thir ty
tang dan theo cac phwong phap dwdi day.

a) Phuwong phap 1 (l4y tir tai liéu tham khdo [2])
1) Khéi tao céc bién sau:
i) tao day A[1:n];
i)y aat Lbéng N, Kbing N-nva Jbing 0.
2) Téang Jthém 1.
3) Néu J16n hon = thi di tiép buéc 8).
4) Tao gia tri thye nglu nhién U va a4t P bing 1.
5) DitPbing PKI/N.
6) Néu P nhd hon hodc bédng U:

i) d3tA[]bing N-L+1sauddting Lthém 1;
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i} thwe hién bwdrc 2).
7) NéuPlénhonU:
i) tang L thém 1va Kthém 1,
ii) thiwc hién budc 5).
8) Thu dwoc miu ngiu nhién theo thir tw ting dan tir day 4.
b) Phwong phap 2 (l4y tir tai liéu tham khao [3])

1) LAy C(a, b) 12 ham sb thu dugc sb t& hop cac don vi a lay b mbi lan (con goi 12 hé sb nhj thire
va béng a! / [(a - b)! b1]).

2) Tao sé nguyén nglu nhién L trong dai tir 1 dén va bao gbm ca C(V, n).
3) Tao day A[1:n).

4) Dt Kbing 0, Jbing 1va mbing n-1.

5) Dit4l] béng 0.

6) N&uJkhdng bing 1 thl a4t A[J] bing 4]/ - 1].

7) Dit 4[] bing AU + 1.

8) Dt Rbing C(N- 4], n-J).

9) Tang KthémR.

10) Néu K nhd hon L thi thyee hién bwéc 7).

11) Gidm K di R.

12) Téng Jthém 1.

13) Néu J nhd hon ho#c bing N thi thyc hién bwdc 5).

14) D3t A[n] blng A[m) + L-K.

15) Thu dwrge miu ngdu nhién theo thir ty ting din tir day 4

CHU THICH: Do nhirng han ché trong trinh bay lwgng sé nguyén 1on trén may tinh cling nhw nhirng gi¢i han
trong 40 phan giai cla bd tao s& ng3u nhién, cAn cha y 44 dam bao rdng Phurong phap 2 ¢6 thé thyec hién dwoc
bing mdy tinh va khéng c6 4 chéch quéa mirc do b tao sé ngéu nhién dugc s dung.

Vi DU: M3u ngdu nhign gdm 5 don vj sip theo thir ty dugc yéu ciu Iy tir 16 gdm 25 don vi. C6 thé tao 25! / (20!
51) = 53 130 t3 hop gdm 5 don vi tir 25 don vi, thyre hién dwgc trén may tinh hign dai. Ngoai ra, bd tao sé nglu
nhién mé ta & Didu 7 dugc chon cho muyc dich 14y m3u nay; gia trj dAu ra téi da clia né 1a 2 147 483 562 lén hon
trén 40 419 IAn so vé&i dai yéu cAu nén @9 chéch tgo ra trong phurong phép nay 1a khdng déng k& a8i véi myc dich
thye tién. S6 nguyén ngiu nhién don tir 1 dén va bao gdm ca 53 130 duwgc tao ra 1a 7 319. Tép hop miu thu
dugc la {1, 7, 13, 18, 19).
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8.11 Liy miu chim

péi véi tng thd hodc 16 gbm chim cac don vj lién quan, ghi cac chim vao mét danh myc va chon miu
ng&u nhién tr danh myc nay s dung cac phwong phap néu trong 8.3 hoic 8.6 khi l&y mau khéng
hoan lai dwoe yéu chu hodc phirong phap néu trong 8.5 khi yéu cdu ldy miu cé hoan lai. Mu thu
dwgc bao gdm tdng sb don vj trong c4c chiim duwoc chon.

8.12 Liy miu nglu nhién v&i xac sult ty 18 thudn véi c& miu

Pébi véi tdng thé gdm cac don vi cb ¢& tich hop khac nhau, ¢6 thé thu duge miu ngdu nhign cac don vi
duoc chon ty 18 véi c& miu biing cach st dung mdt trong hai phirong phép duwéi day.

a) Phwong phép 1

1) Trong danh myc N don vj cb c& khéc nhau, ghi lai c& miu cdng ddn S, clia cac don vj bén canh
tirng don vj lién tiép.

2) Tao b nguyén ngiu nhién K trong dai ti 1 dén va k& ca Sy, trong @6 Sy 13 c& cdng ddn cla
toan bd tdng thé.

3) Tir danh myc, chon don vi kém theo c& cdng ddn I6n nhit khéng viret qua X 1am thanh phin
miu.

4) Lap lai buéc 2) va 3) cho dén khi thu dugc sé n don vi lay miu (c6 hoan lai hojc khéng hoan
lai) mong muén.

b) Phuong phap 2
1) “Tir danh myc N don vj c6 c& khac nhau, xac dinh c& don v Iém nhét M.

2) Tao cp sb nguyén ngBu nhién (X, L) véi K trong déi tir 1 dén va ké ci N va L trong dai tir 1
dénvakéca M.

3) Néu c& don vi K khdng vuret qué Mthi chon don vi X 1am thanh phin méu.

4) L#p lai budc 2) va 3) cho dén khi thu dugc sé n don vi ldy mau (c6 hoan lai hogic khdng hoan
lai) mong muén.

Vi DU: M&t cong ty marketing muén tién hanh mét cude khio sat cac hd gia dinh véi lya chon t 1§ véi c& hd gia

dinh (nghta 1 sé nhan khiu). Thu dugc mét danh séch 10 hd gia dinh xép theo ther ty s6 lwvgng nhan khiu (c&

miu) vacac ot 14 {2, 2, 3, 3, 3, 4,4, 5, 6, 7). C&¥ cdng ddn clia danh sach nay Ia: {2, 4, 7, 10, 13, 17, 21, 26, 32,

39). M&u ngAu nhién khéng hoan lai gdm 4 ho gia dinh dugc yau cAu. S6 nguyén nglu nhién tir 1 dén va ké ca 39
duwrgre tao ra, thu duge {7, 33, 2, 11). Bon vi lAy mAu twong (g 13 cac ho gia dinh véi thir hang ligt ké: {3, 10, 1, 5).

8.13 Liy miu nhidu tAng

Déi véi tdng thd hodic 16 cb chu tric 1dng nhém thex béc nhd dén, chon m&u nglu nhién tir cac nhém
Ién nhét, sau dé cac nhém con nhd hon tir m&i nhém dwgc chon truée g6, tiép tuc quy trinh nay cho
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dén khi dat dén tirng cAp don vi trong so db. O mdi tAng, st dung phuong phap lay m3u ngau nhién
néu trong 8.3 hodc 8.6 khi ldy mau khdng hoan lai dugc yéu cu hodc phwong phéap néu trong 8.5 khi
yéu chu Iy mau cb hoan lai. S6 don vi trong mau la tich cla s6 méu duwgc lay & mbi tang.

Vi DY: Mot 16 gbm 20 palet, mdi palet ¢6 20 thung. M3i thung c6 10 don vi. Nguwdi mua mubn kiém tra san phadm
bing phuong an 14y miu nhidu tAng. MOt m&u ngdu nhién gbm 4 palet dugc chon. Sau d6, tir mbi palet da chon,
chon ra mAu nglu nhién gdm 4 thung. Cuéi cing, tir mi thung dwgc chon, chen ra mau ngdu nhién gdm 3 don
vi. Quy trinh nay thu duge mot miu gdm 48 don vi tir 4 000 don vj trong 16.

8.14 Ngiu nhién hoéa trong thiét ké thyc nghiém

Trong c4c (ng dyng thiét ké thirc nghiém, ngu nhién héa dwoc s& dung d& thye hién nhing hoat
ddng nhu phan bd céc xt ly thye nghiém cho céc don vj hodc ddi twong va thiét 1ap thi tw danh gia
cac don vi, bao gdm ca thir ty danh gi& dbi véi céc thiét ké 13p. C6 thé s& dyung médt trong hai phwong
phap ngiu nhién héa dwdi day.

a) Phuwong phap 1

1) An dinh sé nguyén tlr 1 dén N cho tirng phan tlr trong danh muc N xt ly hodc don vi, tly
trurdrng hep.

2) Tao hoén vj nglu nhién N sé nguyén dwoc Iy (nghta 14 tAt ca) tai mot thi didm.
3) Tién hanh hoat ddng thyrc nghiém theo trinh ty thu dugc tir bwéc 2).
b) Phwong phap 2

1) Tao N bién thyc ngéu nhién U, va &n dinh tirng gi4 tri theo thr tw tao ra cho tirng phin t& lién _
tiép trong danh myc c4c x¥ Iy hodc don vi, tly treémg hop.

2) Sép xép danh myc x Iy ho3ic don vj theo thi t ting dAn theo gié tri twong (g U clia chiing.
3) Tién hanh hoat ddng thyc nghiém theo trinh tw thu dwec tir buéc 2).

VI DY 1: Nha nghién ciru y hoc mudn thir nghiém tac dyng clia mdt loai thuc méi so véi didu trj sir dung théng
thwdng trong didu kign y té d3c bigt. Mudi hai di trgng tinh nguyén va dwgc danh sb tir 1 dén 12 khi tham gia
vao thir nghiém [4m sang nay. Nha nghién ciru hoach dinh phan b didu tri A (thude méi) cho 6 ddi twgng va didu
trj B (thudc hidn theri) cho sau ddi trgng con lai. Nhe mdt cong doan lam gidm do chéch, tredc hét thiv nghiém
vién quyét dinh ngdu nhién hoéa thir ty 12 didu tri 'trucrc khi phan bd ching vao danh myc nglu nhién hoa 12 abi
twong. Tirng sb chi sé cac didu trj va dbi twgng dugc nglu nhién héa rigng theo phwrong phép 1. Danh myc ngiu
nhién héa thu dugc clia cac didu tri 12 {B, B, A, B, A, A, B, A, A, B, B, A} va danh myc ng&u nhién héa @b twgng la
{3.7,12,5,1,9, 11, 4, 10, 2, 8, 6. Luc nay c4c diéu trj c6 thé phan bd trye tiép cho cac ddi twgng dya trén ther ty
trong cac danh myc, thu dwgc (B3, B7, A12, B5, A1, A9, B11, Ad, A10, B2, B8, A6). Két qua 1a didu trj A dwgc
phan bd cho cac dbi tweng {1, 4, 6, 9, 10, 12} con didu trj B dugce phan bd cho cac dbi twong {2, 3, 5, 7, 8, 11}

Vi DY 2: Nguei thir nghiém mubn tién hanh thyrc nghiém I13p Iai, thir nghiém tirng don vi trong sé 5 don vi theo
thr tir ngu nhién tai ba thevi didm khac nhau. T4p hop {1, 2, 3, 4, 5} dwgc hoan vi ngiu nhién theo phwong phap
1, thu dwge ba danh muc theo thir ty nhu sau: {2, 1, 5, 4, 3}, {1, 5, 2, 3, 4} va {4, 3, 5, 2, 1}. Ba danh myc nay
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dwoc &n dinh theo thir t 1n thir tong (eng 12 1, 2 va 3 va ther nghiém vién thir nghiém cac don vi theo thir ty
quy dinh trong danh muyc kém theo tirng Ian thee.

8.15 Hinh vudng La Tinh ngéu nhién

Hinh vudng La Tinh ng&u nhién bac » 1a day » x n chira cac ky hiéu tir bang chir cai c& n, sip xép sao
cho méi ky hiéu xuét hién ding mét 1An trong mai hang va ding mét 1an trong mai cdt. S& hiru ich
trong viéc hoach dinh mot sé loai thiét ké thyc nghiém. Hinh vuéng La Tinh ngéu nhién bac » c6 thé
tao ra bang phwong phap dudi ddy (tir tai liéu tham khao [4]).

a) Tao day A[1:n, 1:n] va C[1:n].

b) D3t Rbéng 1.

¢) An dinh cic s nguyén tir 1 dén n cho day C[1:n)

d) DitJbing V.

e) D&t Cbing 1.

f) DatIbingO.

g) Tao s nguyén nglu nhién X trong dai tir 1 én va bao gbm ca J.
h) D3t Hbing 1.

i) Néu J16n hon 50, thiee hién budc c).

) Néu A[H, C] bdng C[X)], tang Ith&m 1 va thyrc hién bwéc g).

k) Tang Hthém 1.

I) Néu Hnhd hon ho#ic bing R - 1, thre hién buéc i).

m) Dt 4[R, C] bing C[X], gidm J di 1

n) Néu X1én hon J, thiee hién buéc r).

o) DatKbing.X.

p) Dét CIK] bdng CIK +1].

q) T&ng X thém 1; néu K nhd hon hodc bang J, thire hién burére p).
r) T#ng Cthém 1; néu C nhd hon hodic bing n, thwe hién buée f).
s) Tang R thém 1; néu R nhd hon hodic béng n, thire hiégn budc c).
t) Thu dwee hinh vuéng La Tinh nglu nhién tir déy A.

CHU THICH: Thuat toan tao cac hinh vudng La Tinh nglu nhién phan b déu c6 thd thly trong tai ligu tham khdo
[5]. Ngoai ra, cn chi y riing co sir két néi gitra hinh vudng La Tinh ng8u nhién va viéc tao ra x4o trdn ngau nhién
mét hodn vi vi m&i hang va cét hinh vudng La Tinh |a mdt xao trén clia tt c3 cac hang va cac cot trude db.
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Phu luc A
(quy dinh)
Bang s6 ngiu nhién

A1 Mota

Phy lyc ndy dwa ra hai bang s ngdu nhién ap dung khi khang c6 s8n may tinh d& thirc hién céc thuat
toan tao sé nglu nhién cla tiéu chuin nay. M&i bang gdm 3 600 sb ngiu nhién tir 0 dén 9, mé&i sb xuét
hién véi tan suét bing nhau. Cac bing d&u dugc sip xép dwéi dang 60 hang va 60 cot 4é thuan tién
cho viéc sv dyng thdi gian trong ngay lam didm khéi dlu. Cac bang dwoc tao ra bdng cach s dung
céc thuat toan méd ta trong Didu 7.

A.2 Sirdung

A.21 Sé chir sb va gial thich

A.21.1 Xéc dinh sb chr s m cin thiét d& thé hién c& 16 N. Sé chir sb bang sb che sb trong c& 1 trir
trudng hop c& 16 12 Ity thira cia 10; trong trwdng hop nay, bé qua sb diu trong c& 16 va gidi thich céc
86 khong codn lai Ia sé chir s y&u clu cling nhw bang véi gia tri c& 16 (vi dy néu N = 100, gidi thich gia
trj 00 1a 100).

A.2.4.2 Khi c& 16 nhd hon hodic bing mdt nira clia 10" thi cac s nhap vao bang c6 thé dwoc gidi
thich dipa trén 4nh xa cla gié tri quan tréc 18n dai tir 1 dén N, v&i didu kign 1a 6 chéch khéng duoc
dwa vao qua trinh nay. Didu nay cé thé dugc thye hién bdng cach bd qua tht ca cac gia trj vugt qua
kN, trong d6 k= 10"/ NJ, treére khi &nh xa gid tri theo cdng thire v2 = 1 + (v¢ — 1) md dun W, trong d6
v la gia trj ban d4u va v, 1a gia trj 4nh xa vao dai mong mubn.

A.2.2 Dldm bit diu

A.2.21 Truedc khi cé thd thu dugc cac sb trong bang, cin quyét dinh v& ké hoach chon didm bét diu.
Céc bang dugc thiét ké a8 d& dang cho phép theri gian trong ngay tir d8ng hd c6 thé hién thj th&i gian
tinh dén gidy st dung cho muc dich ndy. Dwéi ddy 1a phurrong phép cé thé sir dyng.

a) Ghi thoi 'gian hién tai dwdi dang "gid:phut.gidy”.
b) Str dung gia tri gidy d& xac dinh gia trj hang, gidi thich 00 Ia 60.
c) Sirdyng gia trj phut dé xac dinh gia tri cdt, gidi thich 00 12 60.

d) St dyng gia trj gid d& xac dinh viéc s& dyng Bang A.1 hay Bang A.2, dya trén gid tri 1a ch3n hay
18.
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Vi DU: Thir nghiém vién mong mudn chon diém bét d4u trong bang @& chon m3u ngau nhién tir 16 gdm 100 don
vi. Thi gian hién thai dugc ghi 1a 10:35:13. Do 6, toa d6 nhap vao bang I3 hang 13 va cot 35 cla Bang A.2 (V)
10 14 sb chdn). Cher sé tai vj trl 86 1a 6 nhung vi ¢in hai ch(r s& 38 chon mAu tir 100 don vi nén gi4 trj tir cot 36
cling dwge tinh a8 nhan biét don vi mdu dAu tién 12 66,

A.2.2.2 Cling c6 thd s dung phong phap bét ky khac dwa ra ngudn ngdu nhién cic sé nguyén
phan bd déu trong pham vi dai ttr 1 @én va bao gdm c¢a 60 nhw phuong phap ddng xu hay xdc sic
trong 5.2 hoc thuat toan trén may tinh trong Digu 7 (c6 thé sir dung dé tao mdt danh myc dai céc toa
48 nhap nglu nhién dé sl dung vao nhirng IAn lién tiép). Ngoai ra, khi két thic viéc chon mAu tir bang
trong mét 14n cy thé, c6 thé ghi lai cac toa 49 nhap ngay tiép sau va sau d6 si dyng 1am diém bt dhu
cho 1An 14y mau tiép theo.

Vi DY: Tiép tuc vé&i vi du & A.2.2.1, gid dinh ring m3u ngu nhién c6 hoan lai gdm 10 don vi dugce yéu chu va
hwéng dwgc sir dung & chon nhirng sb nay 14 huéng di xubng. Mau thu dugc 12 {66, 13, 10, 45, 32, 22, 41, 49,
22, 99). Toa A4 cila giA trj ngay sau d6 |a hang 23 va cbt 35. C4c gi4 tri nay c6 thd duoc ghi lai va st dung 1am
didm nhap khi m3u dugc yéu clu cho 14n tiép theo.

A.2.2.3 Toa dd nhip cling cb thd dwgc xéc dinh bing céch thiét [4p chir sé ban du dya trén céc gia
trj hang va cdt tir A.2.2.1 hodic A.2.2.2, va céc chlr sé bd sung dya trén gié trj clia hang hién théi va
bt bd sung dra trén cac sb dwgc tao ngdu nhién khdng hoan lai trong dai tir 1 dén va ké ca 60 adi véi
céc chir s& m — 1 cdn lai yéu ciu. S8 nhidu chir sb thu dwgc duwge hinh thanh theo thir tw cac s nhép
trong cét dwgc tao ra.

vi DU: Mot m&u ngBu nhién tir 16 1 000 duoc yéu cAu. Hang va cft dlu tign duec xac dinh twong tng 13 5va 11,
trong Bang A.1. C&n thém hai ch(r sé n(ra va ching dwgc tao ra bén ngoai la 1 va 30, thu dugc toa 40 sau day
twong g cho ch(r s& dAu tién, thir hal va ther ba: (5, 11), (5, 1) va (5, 30). Huéng Hy trong bang dugc quyét dinh
14 huréng di xudng. Do @6, s8 dAu tién 1a 511, tiép theo 13 943, 419, 413, 899, 209, ...

A.2.3 X ly véi céc ranh gi&i clia bang

A.2.3.1 Khidoc sb gdm m chir sb va céc chir sb phia b&n phai clia chlr sé dAu tién vuot qua cht thir
60 thi coi c4c cbt 1, 2, ... trong tng 14 cdt 61, 62, .... C6 thé 4p dung nguyén tic ndy trong pham vi
bdng hién hanh hodic bing cach coi bang sé ngiu nhién khac & m& rdng clia bing dAu tién.

A.2.3.2 Nguyén téc thdng thudng 12 thu dwgc cac sé nglu nhién tiép theo blng céch tang gia tri
hang th&m mot va doc m chir sb clia sb 6 dya trén cac gia trj cft xac dinh trwdc va thir ty clia ching.
Khi gia trj cia hang ndy vurot qua hang thir 60 thi coi hang 1 |a hang 61 va ting gia trj ct thém m
trong trwdng hop céc cdt duge siv dung lién tidp hoZc ting thém mét trong treéng hop A.2.2.3 dugc
str dung a8 thiét 1ap cac cét, va tiép tuc thu dugc cac sb. C6 thd 4p dung nguyén téc nay trong pham
vi baing hién hanh hodic biing cach coi bang sé nglu nhién khéc la mé& réng clia bang ddu tién, véi didu
kién 12 né chwa duge sir dung nhw theo A.2.3.1.
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A.2.4 Hbd so danh gia

Khi hd so duge yéu clu lwu gitr cho myc dich danh gia bdi co quan chiju tréch nhiém hodc co quan
chirc n&ng, thi ghi lai ¢& 16 va ¢& miu.

Ngoai ra, d6i véi cac bang va sl dung bang, ghi lgi

a) hang ban du,

b) (cé4c) cdt ban dAu va thir ty clia chung,

¢) huwéng |4y trong bang,

d) bang ban dAu sir dyng va céch thirc m& rdng béi bang khac, néu &p dung, va

e) é4nh xa sl dyng.
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Bang A.1 - S4 ngdu nhién (abi voi gia trj 18)

Hang i

Cat J.

10

15

20

25

30

35

40

45

50

55

60

95183
08509
45448
02230
13275

14683
97009
66819
00022
96798

96585
47525
86936
46390
51425

84761
88791
95349
76658
67147

65044
93751
08657
91934
15216

65182
70490
75106
64676
71831

55567
17749
97487
42429
16229

28734
32927
85268
96812
25862

19802
65085
59208
30560
22090

56410
94970
43206
99913
91420

79127
55541
14898
72809
24352

02879
89466
29083
66736
03550

10

44439
17629
14328
96896
09725

33385
80967
77127
02466
80938

95151
42144
40397
86706
27971

92374
58190
78105
09507
01243

14683
24550
75031
66840
29232

00323
62189
99553
68509
28799

57667
94525
84296
38033
88456

78341
44967
01482
90785
99618

09004
16860
25738
75831
20071

80139
85739
32761
98886
79865

81182
93323
85035
00905
63584

87552
87043
68873
48343
69087

15

55021
0ed92
20604
20202
27160

37184
95014
54145
58870
01595

69480
54908
27781
67569
64831

56317
21591
35157
71756
07128

19944
13771
50127
76284
25821

56756
35967
61025
30909
81524

37514
78637
57344
87763
12585

86439
29918
36615
21951
76273

69831
47923
07766
67756
36256

15172
61404
83959
82597
41879

81398
63378
3546
15210
33287

69574
72394
67011
04291
84361

20

95089
74825
20238
16586
34134

78572
21529
24074
43179
42056

87167
24660
€E731
42026
40153

65888
33314
20470
94264
00994

93358
64512

023807

e g

28301
14179

23879
80550
72355
29514
44447

84496
§1712
40407
60657
99399

16147
23057
8049
21732
86963

31130
53841
81583
21548
71862

96978
32470
06786
28693
01306

80361
36790
16673
15241
15489

85195
60455
06017
68944
00515

25

01118
6731
03485
33328
84302

98623
71659
55173
74045
10060

33695
30505
68477
25331
25334

49221
71239
12348
37635
84920

97197
56944
76971
39081
30270

21424
35898
64800
28786
08722

91691
02207
86498
20843

- 61706

09365
93274
42059
32565
52863

62483
40142
08942
24316
03417

98893
98319
32931
17888
95658

22106
41218
73896
47626
74490

45399
43739
27772
69199
00143

30

94776
§1700
76920
32385
13424

62191
63604
13260
28423
00587

94552
96771
44283
46784
12231

99265

27735
59222
44543

55079
30002
31134
17776
62984

64517
67975
97100
57726
58391

16803
93167
36706
56449
22054

13037
16748
24404
32109
16134

50984
97842
56970
11825
73790

14886
25589
44575
57995
59050

04385
12568
68832
91217
24893

67907
81785
42374
12802
62342

90896
60682
38746
61658
49174

00608
38700
34667
18422
12449

37T
34039
84499
05732
97583

§3338
93512
70915
91001
85835

84813
38596
91391
98070
82313

76825
40004
25660
13591
96349

92192
71447
12328
44468
92721

24937
97193
35273
88460
64617

81481
52407
08135
66964
06030

01866
44146
04799
24038
22312

22641
77116
14489
93987
94263

21817
99965
19984
66335
80291

40

44218
33877
83411
27135
20475

21953
94654
43288
82404
31431

21844
10025
47832
52031
46863

44114
84935
40488
44648
70098

93162
94630
89085
97600
98659

51028
49660
69731
72166
72035

29551
23473
00750
70830
21538

66121
89644
60182
27701
12923

63959
67212
71358
01755
76963

97789
75851
22871
00523
78288

44259
B3767
94204
01837
538083

90865
45647
64211
31304
18839

45

56886
55061
01646
41789
26066

38711
35916
62126
28167
80119

66126
15955
37263
908577
442569

16504
28228
24997
84499
94514

87900
36994
53016
25059
21211

74055
73167
96515
20583
44302

46028
17137
40536
09422
29023

84821
36572
3931
87357
28138

83323
48592
64151
55416
03693

35962
60721
93960
81135
50650

27522
97714
24053
41286
38450

87875
61215
87645
92320
61118

63559
35054
32626
07860
79276

20927
84077
26937
90064
72512

12881
02504
75563
91220
19525

25582
10800
142290
46786
27397

07872
75293
30078
45994
88975

28073
86466
70820
47375
77137

59006
92406
58639
70140
40032

55666
56289
64900
35592
06205

68690
79807
61699
05990
06997

59772
55271
34974
58470
53504

25162
3177
11738
82014
07760

87924
70568
64065
05265
62546

55

41093
27382
35984
51411
80310

04332
27938
47230
44221
18848

68677
91695
59448
93363
23722

27073
64013
97802
48654
30788

94104
46719
37987
42656
27435

58532
61629
22733
99464
03780

53616
33668
52199
08481
85737

32156
32391
12325
98128
05561

66153
3541
18625
66677
57203

00264
68209
01271
89441
07316

36374
33885
84870
66019
98597

15230
£4050
10911
76095
73621

Iz

40082
86922
07932
20383
45471

395M
84354
69932
07288
31340

89790
81939
18796
50265
30187

66382
32180
87070
48321
23899

01447
32831
82202
63056
36361

15984
52704
05372
35861
96780

60854
84659
93506
80864
55823

72833
95442
60697
86357
37743

87320
86204
48535
51567
06957

95245
44040
89027
68151
77884

40678
51613
45719
11723
78061

89785
15984
51567
06930
36603
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Bang A.2 - $6 ngdu nhién (déi voi gia trj chin)

Hang i Cotj
5 10 15 20 25 30 35 40 45 50 55 60

51326| 91644| 88971 00664| 10776¢| 90888| 97107 | 00930| 87438 23714 33246| 72109
96821 43647| 41707| 91062 20037| 47660| 34652| 82087| 29652| 51614| 11015| 66187
67104 | 67934 | 95662| 85259| 08546| 77032| 28958| 26815)| 66683 | 50539| 65189| 22993
93315| 93110| 01022| 16079| 74364| 97582| 34309| 18699| 24437 12839| 48005 46478
5| 45823| 44862| 86472| 77354| 95916} 36599| 652350| 89866 98532 69704| 33735| 13696

32573 | 58513| 70797 | 53560| 23115| 38325) 74380| 99917| 21721 00323| 29402| 27080
74553 | 41700| 25357 17428| 66708| 83630| 42360| 16842| 40782 21345| 83668| 95845
06794 | 48960| 75160| 18552| 00424 26976| 69852| 35837| 69810| 64014 | 03045| 53378
75606 | 34848| 74458| 71100 01512 89662| 01391| 49140| 18048 | 59282) 77344| 72419
10| 97535| 55169| 47044| 81940| 16507| 12220| 16375| 65306 38691| 75019 55186| 47269

89809| 48811| 00494 06576| 58258| 73155| 46712| 11106| 38382 70893| 39503| 42937
88095| 48475| 07399| 02165| 98038| 97247| 48441| 93066| 20276| 72169| 49706| 56553
48854 | 75803| 34089| 45335| 13056| 44509| 778se| 65036| 42619| 95564| 66315| 45084
97951 | 73015| 36585| 89007| 12060 96858 | 17241| 37189| 44193| 28270| 81e24| 75256
15| 48953| 47945| 81153] 10121] 69935| 60894 | 23151| 00113 40597| 71184 61331| 10930

83334 | 44992 30210| 99370 60425| 87391| 63244 | 54828| 12155 64082| 43773| 66172
31105 74546| 74875| 51747| 41021 22338 49403 | 20173 | 75454 62122 37227| 35790
94245| 15396| 03648| 28548| 42087| 78668| 09292| 23073| 21116| 07199) 21398| 18770
19221 | 70541| 58195| 21383| 57877| 27812 06504 | 18289| 18606| 17680 09218| 58984
20| 33503| 45776| 88514| 10094| 28589| 47548| 64714| 96174| 10026| 87111| 29333| 77885

03602| 99374 41918| 43875| 11258 83646| 46042| 26986 11003| 94756| 89972| 00805
43277| 65791 12217| 23767| 09833| 66504 | 82359| 95754| 40249| 71472| 61588| 04428
31966| 42142| 71410| 28139 60147| 68496| 89021| 01615| 36565| 85598| 18048 32584
19193 | 31952| 87947 89521 65225| 97987 | 14794 90695| 69314 10359| 27881| 38183
25| 98935| 48606| 27475| 73462| 66692| 11151 21709| 32836( 92997 | 33682| 12722| 38906

21880 | 10506( 78478| 85067 | 30375| 82944 06660| 40750| 84252 20463| 37184 27248
81696| 06183 08147 01241 16278| 54886 36468) 21315| 49106| 10291 16837| 40481
66683 | 60266| 66180| 05680 38799| 40481 73524 | 73255 79950 42007 | 56334| 54332
59547 | ©60741| 56065| 71467| 07193| 38784 | 08169 07389| ©64049| 21355| 86589 06583
30| 91709| 73154| 86898| 20234| 05773| 47167 | 72305] 20819| S7301) 89018| 74851| 50560

57195| 97283| 25156| 59277| 33608| 73937 19341| 17262 ©3955( 41678| 36229| 54204
03657 71909| 82018| 83110| 21722| 03455| 30654 | 67890| 18530| 60458 57145| 08764
93373| 88795| 11353| 44726| 66989| 24389| 93445| 63752| 98703| 55276| 18391| 53513
35158 | 50868| 45055| 12180 29993| 69555| 69613| €9358| 96861| 01667| 47738 11964
35| 38056| 14298| 10431| 653147 76843| 32128) 46844| 23407| 62423| 01712| 46033| 64425

49152| 05010 B4942| 25483| 52825( 17485| 67614 | 12493| B8626( 39589 56044 21968
80000 | 90734 70131| 19986 34949| 76990 48326| 39323 | 66921 89134 21853 18973
53597 | 22379| 94302 15425| 62185| 27894 | 37281| 38876 97902( 34008 45051 05607
09151 34061 64751 96631| 50373| 61603| 84917 | 56084 S57647| 80898| 55489 24602
40| 99734| 68144| 63963 73011| 22832| 98145| 31523| €0195| 34172| 40637]| €0940| 51237

84547| 89655| 53120| 95599 04602| 07968| 85748| 74914 76227 07158 24432| 22963
18815| 26665| 25301| 67754| 88457| 19913| 96787 | 71084| 14867| 03077| 89575| 66834
14169 38336| 41192| 56208| 29069| 87045| 32136| 25976) 71643| 74200| 52556| 30213
90528| 60501| 73201| 72999 30355| 86428 39401| 72077| 48066 17653| 24834| 19838
45| 99055| 42696| 14376| 24907| 06082| 61789 | 03963 | 64664| 09132| 87218| €4755]| 46107

62530 10183| 38149| 70004| 74983| 02092 40704| 01062 17000( 61170| 99026 24025
74196 77214| 89483| 43933| 80953| 81268| 46485| 23647 98173 | 55947 96727| 86378
27293 | 56047 73998| 19996| 94427 09157 | 62999| 88803| 81272| 22316| 92708| 07343
94220 93209 32363| 82003| 82433| 85790| 47632| 36285| 68771| 06006| 37556 51601
50| 68430| 23169| 58879| 97812| 39399| 71469| 40835) 04924| 30336| 59222| 06350| 45656

61949| 23031| 50698| 85772| 85990 36942| 11098| 06636| 57547 73247 46229| 52551
57248 | 90383| 23502| 22642| 80722 38164 | 12160| 51707| 22075| 20624 91644| 08780
10777| 53979| 65288| 39116| 80635| 49653| 36903 33854| 79873| 67823| 23256| 31643
06717 | 92287 | 42775| 79274 90874 44006| 27312| 15909| 25276| 59863| 75607| 22277
55| 09519| 67689| 13829| 30992| 44921| 67375| 94754| 95322| 25501 78486| 99053] 62524

57335| 48704 79426| 49770] 32989| 22640 88230( 66598| 27685( 29719| 99930 26181
14911 08271| 21662 40886 53783| 76430( 41233| 44057 28385| 21751| 51476| 64387
04837 | 08929| 81607 33210| 61894 17240| 37617| 56753| 61251| 49433| 65844 63758
14430 | 20139 15027 | 52208| 16440| 59911| 57566 22227| 60109 95260| 21388| 96686
60| 68896| 64599( 91227| 55882| 60220 70202| 73354) 34776] 55530 20599( 45720] 75145
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Phu luc B
(tham khao)

M2 may tinh thuét toan tao sé ngu nhién

B.4 Téng quan

Bo méa dwéi day duoc viét trén ngén nglr 14p trinh C (xem tai liéu tham khao [6] v& chi tiét ngdn ng()
va dura ra viéc &p dyng céac thuét todn md ta & Didu 7. Tai liéu tham khdo cho cac phan lién quan cla
Didu 7 dwgc ndu tryc tiép trong phan ghi chu trong cac phan doan mé 14p trinh A8 h3 tre viéc chuyén
dich sang cac ngdn ngl 1ap trinh khac.

B.2 Chwong trinh minh hga

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <math.h>

/* Function prototypes */
int SeedGen (void) ;
double U{void);

/* Global variables */

long 41j, Seed, Seed2, S2k;

char str(20);

const long ml=2147483563, m2=2147483399, mml=2147483562,
al=40014, a2=40692, gl=53668, g2=52774, rl=12211, r2=3791;

const double ufac=4.6566130573917691e-10;

/* Demonstration program */

int main(veid)

{
long i, nn, n, Seedl, *A, *ptr;
char ynl4);
time_t tnow;

system("CLS") ;

printf(*Demonstration program for ISO 24153-1: Random sampling procedures -\n");
printf(*Part 1: Quality control and designed experiment applications (Clause 7)\n");
printf(*\nRandom number and seed algorithms used in a single sampling application\n");

printf{*Lot size: “):
scanf ("$d", &nn);
printf(*Sample size: ");
scanf ("%$4", &n);
printf(*\nManual seed (Y/N}: "};
scanf("¥s", yn};
if (yn[0] == '¥' || yn[0] == ‘'y*} { /* manual seed option */
printf(*"\nEnter an integer between 1 and 2147483398 incluaive: *);
scanf ("%d", &Seed);
Seedl = Seed; ~ /* 7.1.3 save copy of seed */
s2k = 0; :
tnow = time (NULL);
strftime(str, 20, "$Y-%m-%d %H:%M:%S", localtime(&tnow));
}
else {
Seed = SeedGen(); /* call automatic seed function of 7.2 */
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~ Zeedl = Seed;
}

seed? = Seed; /* RNG

LY = =k /* BNG

/+ €reate holding array for sample values */
a = (long *) calloc(n, sizeof(long));
if (A == NULL) {
printf{"Array allocation failed\n");
exit (1)
}

/* Select a random sample (with replacement) */
ptr = A;
for (i = 0; 1 < n; i++)

*(ptr++) = 1 + {long)floor(U{) * nn);

/* 7.4 Program output with audit details */
printf{"\nLot size: %¥d\n", nn);

printf{"Sample size: 3d\n", n);
printf("Date and time: %a\n", str);
printf{"Elapsed seconds: %d\n", S2k);
printf("“Seed: %d\n", Seedl);

printf("Selected sample:\n"};

for (i = 0; 1 < n; i++) printf{"s8d~, A(i));
printf{"\n");

system("PAUSE");

return 0;

function seed parameters

function initialization parameter */

/* 7.2.5 save copy of seed

TCVN 9600:2013

/* 7.3.9 scaled output over (1;nn)

*

* f
i

*!

B.3 Ham tao gié trj xuit phat ngiu nhién ty dong

Khi gi4 trj xut phat nhap bing tay dugc yéu clu cho myc dich xac nhan hay danh gia nhuw @& cap &

7.1.3 thi khong goi ham nay.

int SeedGen(veoid)
{
/* B.1.3 Automatic random seed generator function */
/* 7.2.2 a) computer system date and time capture */
long . 9. k:
struct tm t, *ptr;
time_t tnow, tref;

/* Reference time: 2000-01-01 00:00:00 */
t.tm_year = 2000 - 1500;

t.tm_mon = 0; t.tm_mday = 1; t.tm_hour
t.tm_min = 0; t.tm_sec = 0; t.tm_isdst

wen

tref mktime (&t);

tnow time {NULL) ;

ptr = localtime(&tnow); i

strftime{str, 20, *%Y-%¥m-%d %H:%M:%5", ptr);

/* 7.2.2 b) number of complete days since 2000-01-01
/* 7.2.2 ¢) number of seconds since 2000-01-01 00:00:
52k = (long)difftime(tnow, tref);

/* quasi-random seed generator */

sead = S2k; f*oT.2.2
3 = 52k - (S2k / 100} * 100 + 1; f* 1.2.2
for {i = 1; 1 <= 3; i++) { /* 1.2.4
k = Seed / q2; /* 7.2.3
Seed = a2 * (Seed - k * g2) - k * r2; /* 7.2.3
if (Seed < 0} Seed += m2; J* 7.2.3

00:

d)
e)

b}
[=3]
d)

00:00 */
*/

inictial seed
warm-up value

ENG #2
ENG #2
RNG #2

ol
*/

*/
*f
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}
return Seed; /* 7.2.5 output seed */

/* function additionally modifies global wvariables str([) and S2k */
}

B.4 Ham tao sé ngiu nhién

Khi chon tiy chon gia trj xudt phét nhap bing tay theo 7.1.3 thi tham sb "gia tri xuét phat" (va do d6
"Seed2") dwgc dat bing gia tri nhap bing tay trudc khi goi ham nay.

double U{void)

{

/* B.1.4 Random number generation function */
int 3, k, 1i1;
atatic long k1, shuffle(32};

if (ij < 0) ¢ /* 7.3.1 a) initialize shuffling array */
for (j = 39; § >= 0; 3--) ( /* 7.3.4 £111 shuffling array *f
k = Seed / ql; /* 7.3.3 b) RNG #1 */
Seed = al * (Seed - k * gl) = k * rl; /* 7.3.3 c) RNG #1 *y
if (Sead < 0) Seed += ml; /* 7.3.3 4) RNG 41 */
if (j <= 31) shuffle([j] = Seed; /* 7.3.4 */
} /* final Seed value; input to 7.3.6 a) */
iy = 0; /* disable further initialization */
k1l = Shuffle[0]; . /* input to 7.3.6 c) */

}

/* 7.3.6 combined random number generator (CRNG) */

k = Seed / ql; /* 7.3.6 a) RNG #1; inputr from 7.3.4 *f
Seed = al * (Seed - k * gql) - k * rl; /* 7.3.6 a) RNG #1 */
if {(Seed < 0) Seed += ml; /* 7.3.6 a) RNG #1 *f
k = Seed2 / qg2; /* 7.3.6 b) RNG #2; input from 7.2.5 */
Seed2 = a2 * (Seed2 - k * g2) - k * r2; /* 7.3.6 b) RNG #1 *7
if (Seed2 < 0) Seed2 += m2; /* 7.3.6 b) RNG #1 >/
11 = floor(32.0 * k1 / ml); /* 7.3.6 ¢) array index calculation */
kl = shufflefil] - Saedz; /* 7.3.6 d) unscaled temporary output */
Shuffle(il] = Seed; /* 7.3.6 e) update shuffling array */
if (k1 < 1) k1 += mml; . /* 7.3.6 f) unscaled integer output L¥
return (kl*ufac); /* 7.3.8 scaled real output over (0;1) */
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phy luc nay cung cAp (rng dyng ngén ngtr Iap trinh C (xem tai liéu tham khao [6] v& chi tiét ngdn ngi)

cho c4c thuét toan lwa chon mé ta & Biéu 8. M churong trinh ca Phy lyc ndy dugc viét d& minh hoa

c4c mo ta trong Didu 8 va khong phai 1a tuy chon nhét thiét trong cAu trdc cla né.

¢.2 Chwong trinh minh hoa

#include <stdio.h>
$include <stdlib.h>
#include <math.h>

/* Punction pratotypes */

void RandPermNM(long m, long n, long A[l):

void RandPermN(long n. long A[l);

vold RandDerang{long n, long A[]. long B[])};
vold RSWOR(long n, long m, long A[(]);

void SRSWORIULS(long n, long m, leng B[], long All);
vold OSRSWORA(long n, long m, long All};

void OSRSWORB(long n, long m, long 1, long A[l}:
void RLS(long n, leng A[l(]):

long RandIntMN(long m, long n);

long RandIntiN(long n);

long C{long m, long n);

double U(void);

/* Global variables */
long Seed;
const long ka = 16807, kg = 127773, kr = 2836, km = 2147483647;

/* Demonstration program */
int main(void)
{
10“’9 il’ jl’ m, n;
system("CLS");
printf("Clause 8 demonstration program\n\n");

Seed = 543210; m = 1; n = 1Q0;

printf("8.2 Random integer between m and n\n"};
printf("m, n, i: %4 %4 &d\n’, m, n, RandIntMN(m, n));:
system{*PAUSE"); printf("\n");

Seed = 543210; n = 100;

printf("8.2 Random integer between 1 and n\n");
printf("n, i: &4 $a\n*, n, RandIntlN(n));
system(*PAUSE*); printf("\n");

Seed = 543210; m = 5; n = 10;
long A(n);
for (i = o; i < n; i++) A[Li] = 1i+1;
printf("8.3 Random permutation of n items taken m at a time\n®);:
RandPermNM (m, n, A);
printf("m, n: %4 %d\n*, m, n);
for (L = 0; 1 < m; i++) printe(“sd ", Al[i]);:
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printf("\n");
system("PAUSE"); printf(*\n");

Seed = 543210; n = 10;

long Al[n);

for (1 = 0; 1 < n; i++) AL[i]) = 1i+1;

printf (8.3 Random permutation of n items taken all at a time\n®);
RandPermN (n, Al);

printf(*n: %d4\n", n);

for (1 = 0; i < n; 1++) printf("sd *, Al[il);

printf("\n");

system("PAUSE"); printf("\n");

n = 10;

long A2[n);

printf(*8.4 Random derangementin");
RandDerang(n, Al, A2);

for (1 = 0; 1 < n; i++) printf({"%d *, A2[i));
printf(*\n");

system(*"PAUSE"); printf("\n");

Seed = 543210; n = 5; m = 20;

long A3[n);

printf(*8.6 Random sampling without replacement\n®);
RSWOR({n, m, A3):

printf(*m, n: %4 %d\n", m, n);

for (1 = 0; i < n; i++) printf(*sd *, A3([i]);
princf(*\n*);

system(*PAUSE"); printf(*\n");

Seed = 543210; n = 5; m = 20;

long a4[n), AS[m + 2);

for (L = 0; 1 < m+2; 1++) AS[i] = 0;

for (L = 0; 1 < m; i++) AS[4] = 1i+1;

printf (8.9 Single random sampling from an initially unknown lot size\n®);
SRSWORIULS(n, m, A5, Ad);

princf("m, n: %4 %d\n", m, n);

for (i = 0; 1 < n; i++) printfi~td =, Ad[i]);

printf(*\n");

system("PAUSE"}; printf{"\n");

Seed = 543210; n = 5; m = 20;

long A&[n);

printf("8.10 Method A: ordered single random sampling without replacement\n®);
OSRSWORA(n, m, A6);

printf("m, n: %4 %d4\n", m, n);

for (1 = 0; i < n; i++) printf("sd *, A6[i]);

princf(*\n");

system(*PAUSE"); printf("\n");

Seed = 543210; n = 5; m = 20;

long A7[n+l1], b, 4;

b = ¢(m, n); d = RandIntiN(b);

printf("8.10 Method B: ordered single random sampling without replacementin");
OSRSWORE(n, m, &, A7);

printf{*m, n, &, C(m,n): %4 %d %d %4\n", m, n, 4, b);

for (L = 1; 1 <= n; i++) printf{"%d ", A7([1]};

printf(*\n");

system("PAUSE"); printf(*\n");

Seed = 543210; n = 8;
long A8[n+1] [n+1];
printf("8.15 Random Latin square\n");
RLE(n, AS);
printf(*order: %d\n", n);
for (1 = 1; 1 <= n; 1++) {
for (j = 1; § <= n; J++) {
printf("%3d =, A8(i)[j]):
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}
printf(*\n"};
}
printf("\n");
system (" PAUSE") ;

return 0;

C.3 Céc ham

/*tiﬁl**Ii*i'i*l*iiii*tii*****i****i*i*i*iiii*i*i*iiiii***i*l**ﬁtii****i*l

long RandIntlN(n)

long n;

{

/* 8.2 Random integer in a range (1 to n inclusive) */
return {1 + (long)floor(U{) * n});

}

/i*itiki*titt*******!it*t****t.t'*t*itQti!ittiiii*iiﬁ**tttiitfihﬁiiikiiiil
long RandIntMN({m, n)
long m, n;
{
/* B.2 Random integer in a range {(m to n inclusive; m < n) */
return {(m'+ (long)floox(U() * (n - m + 1)));
}

II*II*iir*ﬁlﬂ*ii*lli*i*i**ii**it*i*iﬁi***i*ﬁﬁ*******************i********,

void RandPermN (n, A}
long n, All;
{
/* 8.3 Random permutation of N iteme taken all at a time */
/* A[] is bath the input and output array; output in A[] */
long j, k, temp;
for {1 = 0; 1 < n-1; j++) {
k = RandIntMN{(j, n-1);
temp = A[j]; A[J) = A[k]; A[k] = temp;
}
return;
}

!i*iti**ﬁ*i**i*****itii**i****k*i**it*i***‘**‘*****t*tt****i*ﬁiiﬁ*t*ii*ii/

vold RandPermNM {m, n, A)
10!1.9' m, n, A[];
{
/* 8.3 Random permutation of n items taken m at a time */
/* A({] is both the input and output array; output in A[0:m-1] */
long j, k, temp;
if m==n) {m=n - 1;}
for (j = 0; J <m; j++) {
"k = RandIntMN({j, n-1);
temp = A[J]; A[J] = A[K]; A[k] = temp;
}
return;
}

;tiiIiitiI*ltﬁ**Ii*ii#iﬂﬁﬁ**ﬂtﬁll*’i"’***"k*iiitiii'*f*iiiiiﬂ'i*fi*****l

vold RandDerang (n, Al, A2}
long n, Al{), A2(];
{
/* 8.4 Random derangement */
/* Al(] is the input array; A2[] is the output array */
long i, iFlag, nl;
for (L = 0; 1 < n; i++)
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A2[i] = Al[i): /* make a copy */
iFlag = 1; nl = n;
for (;;) (

RandPermN({nl, A2);
for (i = 0; i < n1; i++) {
if (A2[i] == Al[i)) {iFlag = 0; break;}

}
if (iFlag == 0) iFlag = 1;
else break;

)
return;

}

IIi’il‘I‘i*i*i*ttiti"ki‘l****t*ii*ﬁ‘tl"I‘*ﬁ‘i’l’l‘t**i**iikl.l‘i*i"’i*tiltl*t‘it,
void RSWOR (n, m, A)
long n, m, A[];

{
/* 8.6 Random sampling without replacement */

/* n = sample size; m = lot size */
/* Al]l is the sample output array 7
long i, k;

long B[m]; /* array to keep track of units chosen */
for (f = 0; 1 < m; i++) B[(i] = 0;
i = =1
do { )
k = RandIntlN({m);
if (B[k] == 0) { .
Blk] = 1; i =1 + 1; A[i] = k;
}
} while {i < n};
return;
}

/*""**“*iit*itiﬁ**l*****t*l‘**i*l‘ﬁll‘!**l“‘l‘l‘*ﬁ* 8‘*“"*it**ﬁt‘l**l"l!l’ﬁ*l‘*!*ﬂ**/

vold SRSWORIULS (n, m, B, A}
long n, m, B[], A[]:

{
/* 8.9 Single random sampling from an initially unknown lot size */
/* n = sample size; m = lot size; (n < m) */
/* A[] is the sample output array */
/* B[] simulates a lot of unknown size (0 indicates lot concluded) */
long k, v;
ms= 0; /* lot size counter */
for (;:) {
m=m+ 1;
v = B(m-1};
if (vw==0) {ImMm=m - 1; break;}
if {m <= n) Alm-1] = v;
else {
k = RandIntiN(m);
if {k <= n) A[k-1] = v;
)
)
return;
}

/ﬁﬂ'l"t."'l'tl-i-l-tiiitiiﬁ*'tﬂi"l"‘i"ttitit'i'i'i'tiii*ti*l’il‘i.l‘ll"l"“‘*l‘ii**i‘/

void OSRSWORA (n, m, A)
long n, m, A[];

{

/* 8.10 a) Methed A: ordered single random sampling without replacement */
/* n = sample size; m = lot size; (n < m) */
/* A[] is the sample output array */

long 3. k., k1;

double p, X;

k=m-n; kl=m; j=0;
Osrsworldl:

j=31+1;
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if {(j > n) goto OsrsworhAl;
=U{): p=1.0;
OsSrsworAZ:
p=p*k/kl;
if (p <= x) {
Af4-1] =m - k1 + 1; k1 = k1 - 1;
goto OsrsworAl;
}
alsa |
kl = k1 -1; k =k - 1;
goto Osrsworhl;
}
OSrsworhl:
return;

}

Itﬁ!I‘l*i‘ﬁii‘ﬂI*ﬂiiittiiit*tii***l’**tl‘lli‘i*tii*i*ii’"ii*“l‘*l‘ﬂﬁl’ﬁ‘itii*t**,{

vold OSRSWORB (n, m, 1x, A)
long n, m, 1x, A[];

{

/* 8.10 b) Method B: ordered single random sampling without replacement */
/* Finds the combination set of m things taken n at a time >/
/* for a given lexicographical index. */
/* n = sample size; m = lot size; (h < m) */
/* 1x = lexicographical index of combination sought [1 <= 1lx <= C(m,n)] */
/* A[] is the sample output array *f

long i, k, nl, r;
ks0; nl =n-1;

for (L = 1; 1 < n; 1++) {
Afi]l = 0; '
1f (i i= 1) a[i] = A[i-1];
OsrsworBl:

A[i] = A[i] + 1;
r=cCc{m - Afi], n - i};

K=k + r;
if (k < 1x)} goto OsrsworBl;
k=% -1x;
}
A[n] = A[nl) + 1x - k;
return;

}

!"'*i"l’*“t*l’.l‘ﬁ"*!*"'*I‘i"'l"*ﬂﬁ‘l‘.'lﬁtti.i*iit*i*".t“**‘*'i"*I’**.I’I‘I’"‘E./

void RLS (n, A)
long n, Aln+l) (n+l);
{
/* 8.15 Random Latin square */
/* n = order; A[][] iIs the output random Latin square */
long B(n+l), h, 1, 3, k, r, e, x;
for {r = 1; r <= n; r++) {
Rlsl:
for (i = 1; 1 <= n; i++} B[i) = §i;
J =mn;
for (¢ = 1; c <= n; c++) {
i = 0;
Rls2:
x = floor(U() * i + 1);
for (h = 1; h <= r-1; h++) {
if (1 » 50) goto Rlsl; /* row no good */
if (A(h][c] == B(x)) {
i =14+ 1; goto Rls2; /* column no good */
}
}
Alrlle)l = BIX):; § =3 - 1;
for (k = x; k <= j; k++}) Bi(k] = B[k + 1);
}
}
return;
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f’.-'..".,.’.'."‘."""*‘.t...'."-"""‘.*"'-"..""*.‘..."*‘.""f
long C(m, n)

long m, n;

{
/* 8.10 b) Method B: auxiliary function */
/* Calculates the number of combinations of m things taken n at a time. */

long i, k., x, nl1;

nl =n; k=m- nl;

if (nl < k) (k=nl; nl =m - k;}

X =mnl+1;

if (k == 0) {x = 1;}

if (k >= 2) {

for (L = 2; 1 <= k; i++)
x = (x* (nl+1i)) /i

}

return x;
}

,'tl't*ﬁi’*ﬁ.QtiI*‘"*'itill".’I.l'l...’IQ.'IQ‘tiil'il'I.liﬁlﬁ‘*.itl""ll.ﬁ‘.l

double U(void)

{

/* Source: bibliographic reference [12] */

/* RNG based on: x[i+1]) = 16807 * x{i) mod 2147483647 */

/* Included for illustration purposes only */
long k;

k = Seed / kq:

Seed = ka * (Seed - k * kq) - kr * k;
if (Seed < 0) (Seed = Seed + km;}
return (1.0 * Seed / km);
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