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LOI CAM ON

Chang em xin chan thanh gui 10i cam on chan thanh dén TS. Duong Tén Bam,
ngudi thiy giang day va huéng dan khoa hoc nghiém tidc va nhiét tam. Thay 1a ngudi da
truyén dat cho chiing em nhitng kién thirc quy béau trong mén hoc “Toan cho Khoa hoc
may tinh”. Nho ¢6 nhirng kién thirc cua Thay ma ching em c6 thé c6 dua kién thic cing

véi nhitng cong cu can thiét dé thyuc hién bai tiéu luan nay.

Puoc hoc tap va dugc truyén thu kién thirc trong mén “Toan hoc cho Khoa hoc may
tinh” cung vai thoi gian nghién ciu, tim hiéu tir cac tai liéu va Internet. Em chon tim hiéu
vé logic mo va ung dung logic md vao viéc xac dinh thoi gian 1am bai thi trac nghiém
khach quan dé lam tiéu luan mén hoc. Pay ciing 1a mot noi dung méi va cé lién quan dén

linh vuc hién tai ching em dang cong tac trong nganh gido duc.
Noi dung cua tiéu luan nay duoc thé hién qua 4 chuong, bao gom:

Chuong 1: Khai quat vé Logic mo (fuzzy logic);

Chuong 2: Logic mo va co ché suy dién mo;

Chuong 3: Ung dung logic mo vao viéc xac dinh thoi gian 1am bai thi tric nghiém

khach quan;

Chuong 4: Cai dat, thir nghiém va danh gia;

Chuong 5: Két luan va hudng phét trién;

Do thoi gian va kha ning nghién cttu ¢ han nén tiéu luan nay chac chan s& khong
tranh khoi nhitng thiéu sét nhat dinh. Kinh mong dugc sy thdng cam va gop y caa Thay

dé hudng nghién ctu sap téi ciia em s& hoan thién va dat hiéu qua hon. Em xin cam on.

Hoc vién thuc hién

Lé Bdo Trung
Lam Han Vii
Nguyén Vin Kiét

LOGIC MO VA UNG DUNG VAO VIEC XAC PINH THOI GIAN PE THI TRAC NGHIEM KHACH QUAN TU PONG




TOAN HQC CHO KHOA HQC MAY TINH GVHD: TS. DUONG TON PAM

CHUONG 1. KHAI QUAT VE LOGIC MO (FUZZY LOGIC)

1.1.  Lich sir hinh thanh va phat trién ciia Logic mo

Logic m& duoc cdng b 1an dau tién tai M§ vao nim 1965 do gido su Lotfi Zadeh.
Ké tir 46, logic md da c6 nhiéu phét trién qua cac chang duong sau : phat minh & My, ap

dung & Chau Au va dwa vao cac san phim thuong mai ¢ Nhat.

Ung dung dau tién cua logic md vao céng nghiép duoc thyc hién & Chau Au,
khoang sau nam 1970. Tai truong Queen Mary & Luan B6n — Anh, Ebrahim Mamdani
ding logic mo dé diéu khién mot may hoi nude ma trude day ong ay khong thé diéu
khién duoc bang cac ky thuat co dién. Va tai Buc, Hans Zimmermann dung logic mo cho
cac hé ra quyét dinh. Lién tiép sau do, logic mo dugc ap dung vao cac linh vuc khac nhu

diéu khién 16 xi mang, ... nhung van khong duoc chap nhan rong rai trong cong nghiép.

Ké tir nam 1980, logic mo dat dugc nhiéu thanh cong trong cac wng dung ra quyét
dinh va phan tich dit liéu & Chau Au. Nhiéu ky thuat logic mo cao cap duoc nghién ciu

va phét trién trong linh vuc nay.

Cam huang tir nhitng (tng dung caa Chau Au, céc cong ty cia Nhat bat dau dung
logic mo vao ky thuat diéu khién tir nam 1980. Nhung do cac phan ciing chuan tinh toan
theo giai thuat logic mo rat kém nén hau hét cac tng dung déu ding cac phan cing
chuyén vé logic md. Mét trong nhirng ung dung dung logic mo dau tién tai ddy 1a nha
may xur Iy nuéc cua Fuji Electric vao nam 1983, hé thong xe dién ngam cua Hitachi vao
nam 1987.

Nhitng thanh céng dau tién da tao ra nhiéu quan tdm & Nhat. C6 nhiéu ly do dé
giai thich tai sao logic md duoc wa chudng. Thir nhdt, cac k§ su Nhat thuong bat dau tir
nhitng giai phap don gian, sau d6 méi di sau vao van dé. Phu hop vai viéc logic mo cho
phép tao nhanh cac ban mau roi tién dén viéc toi uu. That hai, cac hé ding logic mo don
gian va d& hiéu. Su “thong minh” cta hé khdng nam trong cac hé phuong trinh vi phan
hay ma nguén. Ciing nhu viéc cac ki su Nhat thuong 1am viéc theo t6, doi hoi phai c6
mét giai phap dé moi ngudi trong td déu hiéu duoc hanh vi caa hé thdng, cung chia s& y

tuong dé tao ra hé. Logic md cung cap cho ho mot phuong tién rat minh bach dé thiét ké

LOGIC MO VA UNG DUNG VAO VIEC XAC PINH THOI GIAN PE THI TRAC NGHIEM KHACH QUAN TU PONG




TOAN HQC CHO KHOA HQC MAY TINH GVHD: TS. DUONG TON PAM

hé thong. Va ciing do nén vin hoa, nguoi Nhat khong quan tim dén logic Boolean hay

logic mo; ciing nhu trong tiéng Nhat, tir “mo”’ khong mang nghia tiéu cuc.

Do d6, logic md dugc dung nhiéu trong cac tng dung thudc linh vuc diéu khién
théng minh hay xir ly dit liéu. May quay phim va may chup hinh ding logic mo dé chaa
dung su chuy@n mon cua ngudi nghé si nhiép anh. Misubishi théng béo vé chiéc xe dau
tién trén thé gisi dung logic mo trong diéu khién, ciing nhu nhiéu hang ché tao xe khac
cua Nhat dung logic mo trong mét sé thanh phan. Trong linh vuc ty dong hda, Omron
Corp. ¢d khoang 350 biang phat minh vé logic md. Ngoai ra, logic mé ciing duoc dung dé

t61 uu nhiéu qué trinh héa hoc va sinh hoc.

Nam nam troi qua, cac to hgp Chau Au nhan ra rang minh di mat mot ky thuat
cha chét vao tay ngudi Nhat va tir @6 ho da nd lyc hon trong viéc ding logic md vao cac
ing dung caa minh. Bén nay, c6 khoang 200 san pham bén trén thi trudong va vo sé tng
dung trong diéu khién qué trinh — tu dong hoa dung logic mo.

T nhitng thanh céng dat dugc, logic mo di trg thanh mot ki thuat thiét ké
“chuan” va duoc chap nhan rong réi trong cong dong.

Trong nhitng nim gan day, ly thuyét logic md di c6 nhiéu ap dung thanh cong
trong linh vuc diéu khién. Bo diéu khién dya trén Iy thuyét logic mo goi 1a bo diéu khién
mo. Tréi véi ky thuat didu khién kinh dién, k§ thuat diéu khién mo thich hop véi cac doi
tugng phic tap, khong xac dinh ma ngudi van hanh co thé diéu khién bang kinh nghiem.

Dic diém caa bo diéu khién mo 12 khdng can biét mé hinh toan hoc md ta dic tinh
dong cua hé thong ma chi can biét dic tinh cua hé théng duéi dang cac phat biéu ngdn
ngit. Bong thai chat luong cua b diéu khién mo phu thudc rat nhiéu vao kinh nghiém
ctia nguoi thiét ké.

1.2.  Khai niém vé logic m&
Logic mo ¢6 hai cach hiéu khac nhau:

% Theo nghia hep c6 thé xem logic mo 1a hé thdng logic duoc mé rong tir logic

da tri (khéc véi logic c6 dién dya trén dai s6 Bool).
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% Tong quat hon, logic m& hoan toan gan lién véi ly thuyét vé tap mo. Mot Iy

thuyét lién quan dén viéc phan nhom céac d6i twong boi mot duong bao ma, viée xac dinh
mot ddi twong c6 thudc vao mot nhém hay khong s& dira vao gia tri caa ham phu thudc
cho bai nhom d6 (gia tri dau vao khong can phai 1a gia tri s6 ma c6 thé la ngon ngir
thudng ngay). Nhu vay, c6 thé néi logic mo hiéu theo nghia hep chi 1a mét trudng hop
dic biét cua logic mo tong quat. Mot diéu quan trong 1a ngay ca khi hiéu logic mo theo
nghia hep thi nhitng thao tac trong logic mo ciing khac vé y nghia 1an phuong phap so

véi logic ¢b dién dua trén dai s6 Bool.

Mot khai niém rat thuong dung trong logic mo 1a bién ngdn ngiz. Bién ngdn ngir 1a
nhitng bién chira gid tri 1a chir thay vi la s6. C6 thé hiéu logic mo theo nghia tong quét la
mot phuwong phap tinh toan trén cac gia tri chir thay vi 12 tinh toan trén gia tri s nhu cac
truong phai co dién. Mac di cé&c gia tri ngdn ngit von di khong chinh xac bang cac gia tri
s6 nhung né lai gan véi truc giac cia con ngudi. Hon nita, viéc tinh toan trén cac gia tri
ngdn ngir cho phép chap nhan tinh mo ho caa dir liéu nhap do d6 dan dén giai phap it tén

kém hon.
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CHUONG 2. LOGIC MO VA CO CHE SUY DIEN MO

2.1. Tap mo&

Dé hiéu rd khai niém “MO” 1a gi ta hay thuc hién phép so sénh sau:

Trong toan hoc pho thong ta da hoc kha nhiéu vé tap hop, vi du nhu céc tap sb
thuc R, tap s6 nguyén t6 P = {2,3,5,...}... Nhitng tap hop nhu vay duoc goi la tap hop
kinh dién hay tap 3, tinh “RO” & day duoc hiéu 1a véi mot tap xac dinh S chtra n phan tu
thi &ng vai phan tir x ta xac dinh duoc mot gia tri y = S(x).

Gio ta xét phat biéu thong thuong vé toe do mot chiéc xe métd: Cham, trung binh,
hoi nhanh, rat nhanh. Phat biéu “CHAM” & day khong duoc chi rd 12 bao nhiéu km/h,
nhu vy tir “CHAM?” ¢6 mién gi4 tri 12 mot khoang nao do, vi du 5 km/ h — 20km/h chang
han. Tap L = {cham, trung binh, hoi nhanh, rit nhanh} nhu vay duoc goi 12 mét tap cac
bién ngdbn ngir. Voi mdi thanh phan ngbn ngit Xk cua phat biéu trén néu nd nhan duoc mot
kha nang pr(xk) thi tap F gdom cac cap (X, ur(xx)) duoc goi 1a tap mo.

2.1.1. Dinh nghia

Tap mo F xéc dinh trén tap kinh dién X 1a mot tp ma mdi phan tir caa nd 1a mot
cap céc gia tri (X, pur(x)) trong d6 xe X va ur la anh xa: ur:X—[0;1] (2.2)

Anh xa pr dugc goi 1a ham thudc (hoac ham phu thudc) cua tap mo F. Tap khong
gian X duoc goi la nén cua tap mo F.

Str dung céc ham phu thudc dé tinh do phu thuéc caa mot phan tir x ndo d6 c6 hai
cach:

+ Tinh truc tiép (néu pr(x) cho trude dudi dang cong thirc tuong minh)
+ Tra bang (néu pr(x) cho dudi dang bang)
2.1.2. Cdc phép todan trén tap mo

Cho A, B la hai tap mo trén khong gian nén X c6 cac ham thudc tuong tng 1a pa,
us, khi do:

» Phép hop hai tap mo: AU B

+ Theo luat Max: #ace (X) = Max{ #a (X), Hs (X)}
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+ Theo luat Sum: Haus (X) = Min{1, #a(X) +Hs (X)}
+ Tong truc tiép: “ace(X) = Ha(X) + 45 (X) - Ha(X). Hs (X)

> Pheép giao hai tap mo: AN B
+ Theo luat Min: #aqe(x) = Min{ #a(x), #&(x)}
+ Theo luat Lukasiewicz: #a~8(x) = Max{0, #a (x) +#8(x) - 1}

+ Theo luat Prod: #ace (x) = #a(x). & (X)

» Phép bu tap mo: p-a(X) =1 — pa(x)
2.1.3. Pé cao, mién xdc dinh va mién tin cdy ciia tip mo

» Do cao (d6 phu thudc) cua mot tap mo F (dugc dinh nghia trén khong gian X)
la gia tri:

H =sups,(x)

xeX
Mot tap mo ¢d it nhat mot phan tar c6 do phu thudc bang 1 duoc goi 1a tdp mo
chinh tdc, tac 1a H = 1, nguoc lai mot tap md F véi H < 1 duoc goi la tap mo khéng chinh
tac.
> Mién xac dinh cua tap mo F (duoc dinh nghia trén khéng gian X), duoc ky
hiéu boi S, 1a tap con cua X thoa man:
S=19 xeX | ur(x) >0 ¢
> Mién tin cay cua tap mo F (duoc dinh nghia trén khong gian X), duoc ky hiéu
boi T, la tap con cua X thoa man:
T=1 xeX|p(x)=1 ¢

& LX)
I m
0 ' i r
Mién tin ciy
Mién xdc dinh

Hinh 2.1: Vi du vé mién x4c dinh va mién tin cay cia tap mo
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2.2. Logic mo

Logic mo cho phép 1ap luan trén cac ddi tuong thuc té duoc dinh nghia khong o
rang. Trong logic ma, chi ¢6 cac d6i twong xap xi chtr khong co cac ddi twgng chinh xac,
do d6 cac kiéu lap luan ciing 13 xap xi. Moi thi trong logic mo, ké ca gia tri chan Iy (true
value) déu 1a cac do do (degree) trong khoang [0, 1] hay 1a mét nhin nao d6 nhu diing,
rat dung, sai, it sai hon, ...
2.2.1. Cac phép toan co ban cua logic mo

Ta c6 3 toan tr logic trén tap mo quan trong sau: OR, AND, NOT

2.2.1.1. Phép hop (hay toan tur OR)

WM

Hyx) L5(X)

>
X

Hinh 2.2. Ham lién thugc caa hep hai tip mo cung co' sé

Phép hop hay toan tir logic OR cua hai tap md A va B ¢6 cing tap nén X la mot
tap mo AUB thé hién mirc d6 mot phan tir thuoc vé mot trong hai tap 1a bao nhiéu ciing
dugc xac dinh trén nén X c6 ham thudc pauvs(x) duoc tinh bang coéng thuc: paus(x) =
max {pa(x), ps(x)}

Vidu 2.1:

utre(An) = 0.8 va prrung nien(An) = 0.3
=>» LTre u Trung Nien(An) = max( 0.8, 0.3) = 0.8
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2.2.1.2. Phép giao (hay toan tir AND)

e

Hal®) Hp(X)

A 4

Hinh 2.3. Ham lién thugc caa giao hai tip mo ¢6 cung co s&

Phép giao hay toan tir AND cua hai tap md A va B ¢d clng tap nén X la mot
tap mo ANB thé hién mirc @ mot phan tir thudc vé ca hai tap 1a bao nhiéu ciing dugc xac
dinh trén nén X c6 ham thudc pans(x) dugc tinh bang céng thic:
ans(X)=min{pa(x), ps(X)}

Viduy 2.2:
utre(An) = 0.8 va prrung nien(An) = 0.3
=>» LTren Trung Nien(An) = min( 0.8, 0.3) = 0.3
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2.2.1.3. Phép bu (hay toan tur NOT)

N

v

Hinh 2.4. Ham lién thugc caa tap bu

Phép bu hay toan tr NOT cua mot tap mo A trén nén X thé hién mirc d6 mot
phan tir khdng thudc vé tap d6 13 bao nhiéu duoc xac dinh bai cong thic:
p-a(X)=1-pa(X)
Vidy 2.3:
urre(An) =0.8
> p-me(An)=1-0.8=0.2
Nhdn xét: Logic mo khong tuan theo céc luat vé tinh bl caa logic truyén thong:
w-AUuA(X) = Ivap-anax) =0
Viduy 2.4:
tw-aua(X) =max (0.8,0.2) =0.8
L-ana(X) =min(0.8,0.2) = 0.2
2.2.14. Cdc phép toan mo rong
Ngoai cac phép toan chuan: phan bl, hop, giao dugce dé cap ¢ trén con co nhiéu
cach mé rong phép toan trén tap mo khéac c6 tinh tong quat hoa cao hon.
< Phan bu mo
Gia sir xét ham C: [0,1] - [0,1] cho bai cong thac C(a) =1 —a, YV ae[0,1]. Khi
d6 ham thudc caa phan bd chuan trg thanh #a (x) = C(4a (x)). Néu tong quat hoa tinh

chat ciia ham C thi ta s& ¢ tong quéat hoa dinh nghia cua phan bu mo. Tir d6, ta ¢ dinh
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nghia: Phan bu mé caa tap mo A 1a tip md A véi ham thude duge xac dinh bai #a (X)
= C(#a(x)), trong d6 C 12 mot ham sé thoa cac diéu kién sau:

+ Tién dé C1 (diéu kién bién): C(0) =1, C(1)=0

+ Tién dé C2 (don diéu giam): ¥ a, b € [0,1]. Néu a < b thi C(a) 2 C(b)

Ham C thoa cac diéu kién trén duoc goi 1a ham phan bu.

Ta thdy rang ham thudc caa phan bu chuan 12 mot ham dic biét trong ho cac ham
phan bu.

\ l1-a .
Vi du 2.4: Ham phan bu Sugeno C(a) = 1, trong do4 la tham so thoa 4> -1.
Ham bu chuén 14 trudng hop dac biét caa ham Sugeno khi 4 =0,

Ham phan bl Yager C(a) = (1— aW)v% trong d6 w 1a tham s6 thoa w > 0.
Ham bu chuan 14 trudng hop dac biét caa ham Yager khi w = 1.
¢ Hop mo — cac phép todn S-norm
Phép toan max trong cong thicc ham hop mo chuan cé thé dugc tong quat hoa
thanh cac ham S-norm:
Mot ham s S: [0,1]x[0,1] -> [0,1] duoc goi la mot S-norm néu thoa céac diéu
Kién sau:
+ Tién dé S1 (diéu kién bién): S(0,a) = a, Vv ae [0,1]
+ Tién dé S2 (giao hoan): S(a,b) = S(b,a), ¥ a,be [0,1]
+ Tién dé S3 (két hop): S(S(a,b),c) = S(a,S(b,c)), V ab,ce [0,1]
+ Tién dé S4 (don diéu tang): Néu asb va c<d thi S(a,c)$S(b,d), V a,b,c,de[0,1]
S-norm con dugc goi 1a co-norm hoac T-dbi chuan.
Hop caa tap mo A va tap mo B la tap mo AUB vai ham thude duge xac dinh
boi:  #ace (X) = S(#a(X), #8(x)), trong d6 S 1a mot S-norm
Ngoai ham max, ta c6 mot s6 ham S-norm quan trong sau day:

= Tong Drastic :

1 if a>0b>0

= Tong chan:
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a®b=mm(l,a+b)
= Tong dai s6:
a+b=a+ b— ab

= Phép hop Yager:

1
S, (a,b) = min |:l,(a“‘+b“‘)“’:|

Trong d6 w 1a tham s thoa w > 0
+ Giao mo — cac phép toan T-norm
Ta c6 dinh nghia ham T-norm la tong quat ho4 cia ham min: Mot ham s
T:[0,1]x[0,1] -> [0,1] duwoc goi 1&a mdt T-norm néu thoa cac diéu kién:
+ Tién dé T1 (diéu kién bién): T(1,a) =a, ¥ ac[0,1]
+ Tién dé T2 (giao hoan): T(a,b) = T(b,a), ¥ a,be[0,1]
+ Tién dé T3 (két hop): T(T(a,b),c) = T(a, T(b,c)), V¥ a,b,ce[0,1]
+ Tién dé T4 (don diéu ting): Néu ab va csd thi T(a,c)$T(b,d), ¥ a,b,c,de[0,1]
T-norm con duoc goi 1a T-chuan hodc chuan tam giac.
Giao cua tap mo A va tap mo B la tap mo AnB vai ham thudc dugce xac dinh
nhu sau: #a~s(X) = T(#a(X), #8(x)), trong d6 T 1a mot T-norm.
Ngoai ham min, ta c6 mot s6 ham T-norm quan trong sau day:
Tich Drastic:

a i b=1
anb =156 if a=1
0 if a<l,b<l

Tich chan:

a® b =max(0,.a+ b —1)

Tich dai s6;: ab=ab

Phép giao Yager:
T (a,b)=1-min [1,(1-a)" +(1-5b)")*

Trong d6 w 13 tham s6 thoa w>0

Dinh Iy: V&i moi T-norm bat ky T va S-norm bét ky S ta co:
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acb < T(a,b) < min(a,b) < max(a,b) < S(a,b) < avb
% Tich dé-cac mo
Tich dé-c4c cua tap mo A, Az, ..., A trén cac vii tru Y1, YUz, . Un
twong tng la tap mo A = AcX A XX Aq trén khong gian tich Uax Usx | x U,
vai ham thudc duoce xac dinh nhu sau:
Ha(Xe, Xz %)= Ha ()T “a ()T ... T Ha (X)
X U, X eU, X, eU,
Trong d6 T 1a mot T-norm bat ky.
Ta thay, day la dinh nghia m& rong cho tich dé-cac chuan khi thay thé ham
min bang moét T-norm bat ky.
2.2.2. Quan hé mo
2.2.2.1. Khai niem quan hé mo
Cho X va Y 1a hai khéng gian nén. R duogc goi 1a mot quan hé mo trén XxY néu R
la mot tap mo trén XxY, tiac l1a c6 mot ham thudc.
ur: XxY — [0, 1], ¢ day pr(x,y) = R(x,y) la do thudc cua (x, y) vao quan hé R.
Néu R1 va Rz 1a hai quan hé mo trén XxY, ta co:
1) Quan hé R1 U Ry véi:

Mg o, (%, 1) = max (g (x, ), g (x,¥)) V(x,y)e X xY
2) Quan hé¢ R1 N Rz voi:

Mg p, (X, ) = IIliIl()URI (x:y):ﬂﬂz (x,))) V(x,y)e X xY
2.2.2.2. Phép hop thanh

Cho R; la quan hé mo trén XxY va Rz la quan hé mo trén YxZ thi phép hop
thanh R1 o R ciia Ry, R2 1a mét quan hé mo trén XxZ.
Co0 3 phép hop thanh thdng dung:
» Hop thanh max — min:
Hpor, (X,2) = max {min(L, (X, ), Up, (¥,2)} V(x,2)€ XX Z
» Hop thanh max — prod:
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Hpor, (x,z) =max {(p (x.y)® p1, (y,2); V(x,2)e X xZ
» Hop thanh max —*:
Mg on, (X,2) =max  {(f (x,)* 1, (¥,2)} V(x,2)e X xZ

2.3. SO mo

2.3.1. Dinh nghia
Tap mo M trén duong thang sé thuc R 12 tap s6 md néu thoa 2 diéu kién sau:
) M la chuan s, tirc 1a c¢6 diém x’ sao cho pm(x’) = 1
b Ung véi mdi & € RY, tap mac {X:um(x)>a.} 1a doan dong trén R*
Nguoi ta thuong dung cac sé6 mo dang tam giac, hinh thang va dang Gauss

» Dang tam giac: pa(x) = max(min((x-a)/(b-a),(d-x)/(d-b)),0)

w(x),
1_

0_

a b d X

Hinh 2.5. Dang tam giac
» Dang hinh thang: pa(x) = max(min((x-a)/(b-a),(d-x)/(d-c),1),0)

n(x) ,
1 §

O.

d X

a b s

Hinh 2.6. Dang hinh thang

> Dang Gauss: #44(X) = exp(—(72—x)> / (25%)),...
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0 m X
Hinh 2.7. Dang Gauss
Trong d6 a, b, ¢, d, m, s, .... La cac tham s6 ciia ham thudc twong Gng.
2.3.2. Céac phép toan
a) Cong: [ab] +[d,e] =[a+d, b+e]
b) Tru: [a,b] - [d,e] = [a-€, b-d]

c) Nhén: [ab] *[d,e] = [min(ad,ae, bd, be), max(ad,ae, bd, be)]

d) Chia: [a,b] / [d,e] = [min(a/d,ale, b/d, b/e), max(a/d,ale, b/d, b/e)]
2.3.3. Nguyén ly suy rong ciia Zadeh

Pé 1am viéc vai cac hé théng ¢ nhiéu bién vao, nguyén Iy suy rong cia Zadeh 1a
rat quan trong.

Dinh_nghia: Cho Ai 1a tap md véi cac ham thuoc # Ai trén khdng gian nén Xi,
(i=1..n). Khi d6 tich A1xA2x..An la tdp mo trén X=X1xX2x..Xn v&i ham thudc:

A A(X)=min{ # Ai(xi); i=1..n}. Trong d6 x=(x1,X2,..Xn)

Gia str mdi bién dau vao x; lay gia tri 12 Ai(i=1..n). Ham f: X — Y chuyén céc gia
tri dau vao 1a Ai thanh gié tri dau ra B. Khi d¢6 B 13 tap mo trén Y véi ham thude xac dinh
boi:

Hg(x)=max{min(# Ai(xi); i=1.n: xf ()} néuf 1 (y)* 2
Hg(x)=0 néuf *(y)=2
Trong d6 f ™ (y) = {x €X : f(x)=y}
Ta c6 thé &p dung nguyén Iy suy rong cho dinh nghia suy rong cua phép cong nhu

mot ham 2 bién mo. Tuong tu cho c&c phép toan trir, nhan, chia.
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2. 4. Co ché suy dién mo
Suy luan xap xi (hay con goi 1a suy dién mo) 1a qué trinh suy ra nhitng két luan duéi
dang cadc ménh dé mo trong diéu kién cac qui tic, cac luat, cac dit liéu dau vao cho trudc
cling khong hoan toan xac dinh.
2.4.1. Bién ngon ngi
Bién ngdn ngit 13 phan tir cha dao trong cac hé théng dung logic mo.
Pé minh hoa vé& ham thudc va bién ngdn ngit, ta xét vi du sau: Xét tdc do cua mot

chiéc xe moto ta co thé phat biéu xe dang chay:

+ Rét cham (VS)
+ Cham (S)

+ Trung binh (M)
+ Nhanh (F)

+ Ratnhanh  (VF)

Nhiitng phat biéu nhu vay goi 1a bién ngdn ngit cua tap mo. Goi x 1a gia tri cua
bién tdc d0, vi du: x = 10 km/h, x = 60km/h ... Ham thudc tuong Ung cua cac bién ngodn

ngil trén dugc ky hidu la:  pvs(X), ps(x), um(X), pe(x), wvr(x)

Ha
L vs s oM F oW
0.75 \
0.25 /XVX
0 20 40 6065 80 100 t6cdd

Hinh 2.8. Bién ngon ngir
> Nhu vy bién tdc do c6 hai mién gia tri:
+ Mién gia tri ngon ngir:
N = {rét cham, cham, trung binh, nhanh, rat nhanh}
+ Mién cac gia trj vat 1y:
N={xeB|x>0}

LOGIC MO VA UNG DUNG VAO VIEC XAC PINH THOI GIAN PE THI TRAC NGHIEM KHACH QUAN TU PONG



TOAN HQC CHO KHOA HQC MAY TINH GVHD: TS. DUONG TON PAM

> Bién tbc do duoc xac dinh trén mién ngdn ngit N dugc goi 13 bién ngén ngit.
V&i mdi xeB ta c6 ham thudc:
X— pr(X) = {pvs(X), us(X), pm(x), pr(X), pvr(X)}
Vi du ham thudc tai gia tri rd x = 65km/h la: ur(65) = {0;0;0.75;0.25;0}

2.4.2. Ménh dé mo

Hé thdng logic lién quan dén cac ménh dé.
Cac ménh dé duoc xay dung trén cac phét biéu don gian, chang han nhu ménh dé
“Chiéc xe mau do”.
Cac ménh dé phiic tap hon dugc hinh thanh tir cac phat biéu don gian sir dung cac
phép két nbi logic nhu phu dinh, va, hodc, Néu ... thi ..., néu ... chi néu.
Vi du phét biéu “Chiéc xe mau d6 chdi va bau troi mau xanh nhat” 1a mot ménh dé
dugc xay dung bang phép két ndi VA véi bién ngdn ngir 1a mau sdc.
Trong logic mo, nguoi ta thuong ding céc phat biéu dudi dang ménh dé c6 cau
trdc: NEU (ménh dé diéu kién) ......... THI (ménh dé két luan)
hay (IF (clause) ......... THEN (clause))
Taky hiéu: p=q(tirpsuyraq)
Vi du cdc ménh dé mo sau:
NEU troi ndng THI téc d6 quat lon
NEU nhiét d6 rdt cao THI &p suat phai giam rdt thap
Cac ménh dé trén 1a mot vi du don gian vé diéu khién mo, nd cho phép tir mot gia
tri dau vao Xo cua ménh dé diéu kién (hoac tir do phu thudc pa(xo) cua Xo trén tap mo A)
xéac dinh duoc hé s thoa mdn ménh dé két luan q cua gia tri dau ra y.
NEU x = A THI y = B, tic 13 A = B 1a mét gié tri mo.
2.4.3. Cdc phép toin ménh dé mo

Trong logic ¢6 dién, tir cac ménh dé phan tir va cac phép toan '(AND), V(OR),
~1(NOT) ta c6 thé 1ap nén cac ménh dé phuc. Ta c6:
1 P(X)=1-P(x)

P(X) " Q(y) = min(P(x), Q(Y))
P(X) " Q(y) = max(P(x), Q(Y))
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P() =>Q(y) = ~ 1 P(x) " Q(y) = max(1-P(x), Q(y))

P() =>Q(y) = 1 P(x) " (P(x) ' Q(y)) = max(1-P(x), min(P(x), Q(y)))
Nhu vay, ta s& c6 mé rong mot cach tu nhién tir logic ¢o dién sang logic mo véi quy
tic tbng quat hoa dung ham bu ma cho phép pha dinh, ham T-norm cho phép giao (N) va
S-norm cho phép hop (U). Su mé rong ndy dua trén su trong quan gitra ménh dé logic

mo vai ham mo va cac phép toan trén tap mo. Ta co:
1 Ha(x) = C(Ha(x))

Ha(x) ) He(y) =T(#a(X), #&(y))
Ha(x) 1 He(y) = S(#a(x), #s(y))
Ha(x)=> Hs(y) = S(C(#a (X)), #s(y)) (*)
Ha(x)=> Hs (y) = S(C(#a (X)), T(#a(x), #s(y))) (**)
Trong d6: C 1a ham bu mo (hay phu dinh mo), T la ham T-norm, S l1a ham S-norm.
2.4.4. Phép todn kéo theo mo
Cac phép toan kéo theo co vai tro quan trong trong logic mo. Ching tao nén cac
luat mo dé thuc hién cac phép suy dién trong tat ca cac hé mo. Do mot ménh dé mo
tuong wng véi mot tap mo nén ta ¢d thé ding ham thudc thay cho cac ménh de.
Sau day 1a mot s6 phép kéo theo quan trong dugc st dung rong rai:
a) Phép kéo theo Dienes — Rescher
Néu 4p dung cong thirc (*) voi S-norm max va C 1a ham bu chuan cho ta c6 phép
kéo theo Dienes — Rescher: #a(x) =>#s (y) = max(1l- #a(x), #s(y))
b) Phép kéo theo Lukasiewicz
Néu &p dung cdng thac (*) véi S-norm 1a ham hop Yager véi w=1 va C l1a ham bu
chuan cho ta c6 phép kéo theo Lukasiewicz:
Ha(x) =>+#e(y) = min(1, 1- #a (x)+ #e (y))
c) Phép kéo theo Zadeh
Néu ap dung cong thiac (**) véi S-norm 1 max, T-norm min hoic tich va C Ia
ham bu chuan cho ta c6 phép kéo theo Zadeh:

Ha(x) => e (y) = max(1- #a(x), min(#a(x), #z (y))) (***)
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Ha(x) =>He (y) = max(1-#a(x), #a(x).#s(y)) (%)
d) Kéo theo Mamdani

Ta c6 thé coi ménh d& #a(x) =>#s (y) xac dinh mot quan hé 2 ngdi R & UxV.
Trong d6 U 1a khong gian nén cua x (vii tru chira X), V 1 khéng gian nén cua y (vil tru
chta y). Khi d6 gi tri chan Iy caa ménh dé& #a (x) => #s (y) 1 gié tri ham thudc cua cap
(x,y) vao R. Theo cdng thic xac dinh ham thudc caa quan hé mo ta co:

Ha(x) =>He (y) = T(#a(x), #(y))

Trong @6 T la mot T-norm. Khi chon T la min hoac tich ta c6 cac phép kéo theo

Mamdani:
Ha(x) =>He (y) = min(#a(x), #e (y))
Ha(x) =>He (y) = #a(X). 4 (y)
2.45. Tap luit mo

Tap luat mo 1 sy két hop caa nhiéu ménh dé mo ¢6 dang NEU — THI.

Cho X1, Xa, ..., xm & cac bién vao cua hé thong, y 1a bién ra.

Céac tap Ajj, Bjv6il=1, .., mvaj=1, ..., nla cac tap mo trong khong gian nén
tuong trng cua cac bién vao va bién ra, cac R; la cac suy dién mo thi ta cd cac tap luat mo
sau:

( Ri:NEU X1 1a A1 va ... va xm la Am1 THI y 12 By
R2: NEU X1 1a A2 va ... va xm 1a Am2 THI y 12 B2
4 Ra: NEU X1 12 A1z va ... va xm 1& Ams THI y 12 Bs

Rn: NEU X1 1a Atn va ... va xm 12 Ampn THI y 14 By

2.4.6. Phwong phdp lap ludn xdp xi dwa trén tip mo

Phuong phap 14p luan 13 mot thanh té rit dic trung cua quéa trinh 1y quyét dinh,
ching c6 kha nang mé phong qué trinh 1ap luan trong méi trudng théng tin khong day du,
khong chac chan, va vi vay, ban chat cia phuong phap xap xi 1a gan ding.

Trong c6ng trinh ctia minh, Zadeh dua ra khai niém so do lap luan xap xi nhu sau:

Tiéndé 1 | NEU mau cua qua ca chua nao d6 1a @6 THI qua ca chua d6 1a chin

Tién dé?2 | Mau qua ca chua Q 1a rar do
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Két lugn Qua ca chua la rat chin

Ching ta thiy so d6 nay tuvong tu nhu ludt Modus ponens trong logic c6 dién: tir A
— B va A cho phép rat ra két luan B. Tuy nhién ¢ so @6 trén, trong gia thiét (tién d¢) ta
khong c6 A (:= d6) ma lai ¢ A’ (:= rat do) va mdi ngudi trong chung ta déu c6 kha ning
rdt ra mot két ludn B’ nao d6. Van dé 1a can xay dung phuong phép luin cho phép tinh B’
sao cho két qua phu hop véi ung dung cu thé da cho.
Nho tinh mém déo cua phuong phéap 14p luan mo, ching ta c6 nhiéu phuong an
lya chon dé xay dung phuong phap 1ap luan xap xi.
Xét so d6 1ap luan mo da diéu kién (tcc md hinh mo ¢6 chira nhiéu ménh dé diéu
kién NEU — THI):
Tiendé1l |NEUX=A;THIY =B
Tiende2 |NEUX=A;THIY =B;

Tién dé n NEU X = A, THI Y = B,
Tien dé n+1 | NEU X = Anst THI Y = Boat
Két lugn Y =Bo

Tap hop n ménh dé dau tién trong (M) dugc goi 1a md hinh mo, trong d6 Ai, Bi la
cac khai niém mo. M@ hinh ndy mé ta méi quan hé giita hai dai luong A va Y. Gia tri
X=Ao dugc goi la ngd vao, con Y=Bo dugc goi la ngd ra ciia mo hinh,

Phuong phéap 1ap luan xap xi tinh Y = Bo gdm c4c budc sau:

e Bwéc 1: Gidi nghia cdc ménh dé diéu kién: Chlng ta xem cac khéi niém mo
A, Bi 1a nhan caa c4c tap mo biéu thi ngit nghia cia Aj, Bi. Ham thudc cua ching dugc
ky hiéu 12 paj(u) va psi(v) trén cac khdng gian nén U va V.

Theo truc giadc, mdi ménh ¢& NEU — THI trong md hinh md ¢é thé hiéu 1a mot
phép ham y trong mot hé logic nao d6 va dugc Viét paj(u) = usi(v). Khi u va v bién
thién, biéu thire nay xac dinh mét quan hé mo Ri: U x V — [0, 1]. Nhu vay mdi ménh dé
diéu kién trong (M) xac dinh mot quan hé mo.

e Bwéc 2: Két nhdp cac quan hé md thu duoc bang cong thiac R = E R, trong

do E [a mot phép tinh t-norm hay t-conorm nao do.
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Ching han, R = NRi hay R = UR;, trong d6 N va U la cac phép tinh min va max.
Viéc két nhap nhu vay dam bao R chira thong tin duoc cho bai cAc ménh dé NEU — THI
c6 trong m6 hinh mo.

e Bwoc 3: Tinh ngd ra Bo theo cong thirc Bo = Ao o R, Vvdi o la phép hop thanh
gitra hai quan hé Ao va R.

e Bwéc 4: Khir mo. Két qua tinh todn ¢ budc 3 1a mot tip mo. Trong nhiéu
truong hop thuc té, nguoi ta can biét gia tri thyc cua bién Y. Phuong phap tinh gi tri
thue “twong tng” voi tap mo Bo dugc goi 1a phuong phap khir mo. C6 nhiéu phuong
phap khir md nhung s& khdng c6 phwong phap nao goi la tot nhat. Thuong ngudi ta ding
phuong phap khir md theo trung binh céng trong sb cho bai cong thirc:

B
defuz(B,) = W
wel”
Nhitng yéu t6 anh hwéng dén két qua tinh todn ciia phwong phap 1ap
luan mo:

C6 thé hinh dung phuong phap 1ap luan mo bang mé hinh tong quéat sau:

Phwrong phap

lap luan

Hinh 2.9. M6 hinh mé tong quéat
Ching ta nhan thay c6 nhiéu phuong phap 1ap luan mo. Mdi phuong phap déu phu
thudc vao:
— Viéc lya chon cac ham thudc dung dé biéu dién ngit nghia cua cac khai niem mo;
— Viéc chon toan tir ham ¥ dé tinh cac quan hé mo R;;
— Viéc chon phép tinh hop thanh o va cudi ciing phu thudc vao chinh phuong phap
Khtr mo.
Hién nay chua c6 phuong phap nao hd tro viéc chon lya ndy ngoai truc giac, kinh
nghiém va qua thir nghiém. Nhiéu khi sir dung cac phép toan c6 ¥ nghia dbi nghich nhau

nhung né van gop phan hoan thién két qua.
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2.4.7. Phép suy dién mo

Thong thuong, suy dién m& (suy ludn mo) hay sit dung luat Modus Ponens
hodc Modus Tollens.

> Trong logic ¢6 dién, Modus Ponens dién dat nhu sau:

Ménh dé 1 (Ludt hodc tri thirc) P—-Q
Ménh dé 2 (su kién) ; P diing
Két luan : O diing

Tuong tu logic ¢b dién, trong logic mo (suy dién mo hay suy lugn mo) ciing co

luat Modus Ponens nhu sau:

Gia thiét 1 (lugt mo) : Néu xI1aA thi ylaB
Giathiét 1 (swkiecn mo) : x1a A’

Két luan - ylaB’
Trong d6 A, B, A’, B’ 1a cac bién ngdn ngit (cé nghia la cdc tap mo). A va A’ 1a

c4c tap mo trén khong gian nén U, con B va B’ 1a cac tap mo trén khong gian nén V.

Vidu 2.5:
Luat mo : Néu géc quay tay ga I6m thi xe di nhanh
Su kién mo : Géc quay tay ga khd lon
Kétluan Xe di khd nhanh
> Trong logic ¢6 dién, Modus Tollens dién dat nhu sau:
Ménh dé 1 (Ludt hodc tri thirc) : P—Q
Ménh dé 2 (su kién) X —Q dung
Két luan : —P dung

Tuong tu logic ¢ dién, trong logic md (suy dién mo hay suy lugn mo) luat dugc

dién dat nhu sau :

Gia thiét 1 (Ludt mo hodc tri thitc mo) P—Q

Gia thiét 2 (Sw kién mo) : —Q kha dung

Két luan : =P kha diing
Vidu2.6:

Luatmo Néu géc quay tay ga I6n thi xe di nhanh
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Su kién mo Xe khong di nhanh lam

Kétluan GOc quay tay ga khong I6n lam
> Pé tng dung suy dién mo (suy ludn md) vao trong bai toan thuc té thi van
dé mau chét can thuc hién 1a xay dung co ché lap luan xép xi dé c6 thé dua ra két
luan hay quyét dinh mo.
= Cong thuc tinh két luan cua luat Modus Ponens nhu sau:
Mo (y) = "T(Hr(XY), #a (X)) (i)
= Trong d6 T la mot ham T-norm va R la quan hé hai ngéi xac dinh boi phep
kéo theo. Cach tinh #4r(X,y), chinh la cach tinh gia tri chan ly cua phép kéo theo trinh
bay & phan trude. Nhu vay tuy theo cach chon cach tinh luat kéo theo khéc nhau ma ta c6
cach tinh két qua cuaa luat Modus Ponens khac nhau.
Vi du 2.7: Gia sir quan hé giira nhiét do va ap suat cho bai luat sau:
—Néu nhiét d6 1a cao thi ap suat 1a 16n.
Nhiét d6 nhan céc gia tri trong U = {30, 35, 40, 45}
Ap suét nhan céac gia tri trong V = {50, 55, 60, 65}
—Ta c6 céc tap mo xac dinh boi cac bién ngdn ngir nhiét do va &p suat nhu sau:
0 03 09 1

30 35 40 45
0. 1

. 0
B="apsuatlon”= 57 = T s

A =*nhiét 46 cao™ =

L]
—

—Ap dung luat kéo theo Mamdani tich ta c6 quan hé mo sau (gia tri dong i, cét j 1a

gia tri ham thugc cua cdp nhiér dé i va ap sudt j vao quan hé)

0 ] 0 0 30
0 015 03 03 35
R= 045 0% 0.9 40

0 3 60 65

—Bay gio, gia sir ta biét sy Kién “nhiét d6 13 trung binh” va

s ., 06 1 08 0.
A’ =*nhiét d6 trung binh” = 0 35 40 1
D_45_D_E_D.E

’ _ 0
Ap dung céng thire (D tasuy ra B =577 777 57 7 43
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2.5. Mo héa va gidi mo

Co ché suy dién két hop cac luat trong co so luat thanh mot &nh xa tir tap mo A’
trong U dén tap md B’ trong V. Do trong nhiéu wng dung c¢d ngd ra va ngd vao cua hé
théng mo 1a céc gia tri thuc nén ching ta phai xay dung cac giao dién giira co ché suy

dién va moi truong. Cac giao dién nay la bd mo hoa va bo giai mo.

Miéir hoa A Khi tinh mé&
Suy luan . .
(fuzzification) (defuzzification)

Y

Hinh 2.10. M6 hinh suy luan cia mét hé théng mo
25.1. Mo hoa

Mo hoa 12 phép &nh xa tir mot diém ¢ gia tri thuc X* € U < R" vao mot tap mo A’

trong U. Nguoi ta thuong dung 3 loai mo hoa sau:
25.1.1. B6 mo hoa Singleton (don tri)

Mdi diém dir liéu x dugc xem nhu mot tap mo don tri, tac 12 tip md A ¢d ham

1 if u=x
pa(u)= _
0 if u=x

thudc xac dinh nhu sau:

2.5.1.2. Bo mo hoa Gaussian

M3i gi4 tri xi duoc biéu dién thanh mot sé mo A’i. Tap A’ 1a tich dé cac cua cac

A’y
3 !'#ur. —-X; \.2
#Af (M;r) —e - a
2.5.1.3. B6 mo hoa tam giac
MJi gia tri xi duoc biéu dién thanh mot s6 moi A’i. Tap A’ 1a tich dé céc cua cac
A’y
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— x| <b

I

if |u, - x,

0 if |u,-x,|>b,

2.5.2. Gidi mo

Giai mo (hay con goi 1a khtr mo) 1a qua trinh xac dinh mét gia tri rd y’ nao dé cé
thé chip nhan dugc tir ham lién thudc pe(y) cia gia tri mo B’ (tdp mo). C6 nhiéu phuong
phép giai mo, nhung chu yéu 1a hai phuong phap:phuong phap cuc dai va phuong phap

diém trong tam, trong do co s& cua tap mo B’ dugc ki hi¢u théng nhat1a Y.
2.5.2.1. Phuwong phap cuc dai

Giai mo theo phuong phép cuc dai gdm 2 budc:
+ Budc 1: Xac dinh mién chira giatrird y’. Gia tri rd y’ 1a gié tri ma tai d6 ham
lién thudc dat gia tri cuc dai (d6 cao H cua tap mo B’), tuc la mién:
G={y e Y/ us(y) = H} (2.10)
+ Buorc 2: x4c dinh y’ ¢6 thé chép nhan duoc tr G
G 1a khoang [y1, y2] cia mién gié tri cta tdp mo dau ra B cua luat diéu khién
Rz : Néu y=A; thi y=B
trong s6 hai ludt Ri, Rz va ludt Rz dugc goi 1a ludt quyét dinh. Vay luat diéu khién quyét
dinh 13 luat R, k € {1,2,..., p} ma gid tri md dau ra ctia nd c6 do cao 1én nhat, tic 1a
bang d6 cao H cta B’

Giai mo bang phuong phép cuc dai

T Hs B, B,
H

> )

Hinh 2.11. Giai mé bang phwong phap cuc dai
Pé thyc hién budce hai c¢6 ba nguyén ly:
— Nguyén ly trung binh

— Nguyén ly cén trai
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— Nguyén 1y can phai
Néu ki hiéu:
y, =inf () VA y; =sup(y)
i yald
thi yi1 chinh 1a diém can trai va y» 1a diém cén phai cia G
2.5.2.2. Nguyén ly trung binh:

Theo nguyén ly trung binh, gia tri 10 y’ s€ 1a

e
4 2

Nguyén 1y nay thuong dugc ding khi G 1a mot mién lién thong va nhu vay y’
cling sé& 1a gia tri c6 d6 phu thudc 16n nhat. Trong trudng hop B’ gdm céc ham lién thudc
dang déu thi gia tri rd y” khong phu thudc va do thoa man cia luat diéu khién quyét dinh.

Gia trj 6 y’ khong phu thudc vao dap ung cua luat diéu khién quyét dinh

A Uy

B 1

Hinh 2.12. Giai m& bang phwong phap nguyén Iy trung binh

2.5.2.3. Nguyén ly can trdi

Gia tri 16 y’ dugc ldy bang can trai y1 ctia G. Gia tri rd ldy theo nguyén 1y cén trai
nay s€ phu thudc tuyén tinh vao do thoan mén cua luat diéu khién quyét dinh.

Gia tri rd y’ phu thudc tuyén tinh véi dap ung vao luat didu khién quyét dinh
2.5.24. Nguyén ly can phai

Gia trj 16 y’ dugc liy bang can phai yi1 cia G. Ciing giéng nhu nguyén 1y can trai,
gia tri rd liy theo nguyén 1y can trai nay s& phu thudc tuyén tinh vao do thoan min cua

luat diéu khién quyét dinh.
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Hinh 2.13. Giai mo theo phwong phap nguyén ly can phai
Gia tri 16 y’ phu thudc tuyén tinh v6i dap tng vao luat diéu khién quyét dinh
2.5.2.5. Phwong phdp diém trong tim
Phuong phap diém trong tdm s& cho ra két qua y’ 1a hoanh do cua diém trong tim

mién duogc bao béi truc hoanh va dudng p:(y)

Cong thirc xac dinh y’ theo phuong phap diém trong tim nhu sau:

_fy#f-; (v)dy
y== ;
J g (y)dy

5

trong d6 S 1a mién xéac dinh ciia tip mo B’

Gia tri 10 y’ 1a hoanh d¢ cua diém trong tam

Yur B B,

-

:< S - >:

Hinh 2.14. Giai m theo phwong phap diém trong tm
Cong thte trén cho phép xac dinh gid tri y’ véi su tham gia cua tit ca cac tap mo
dau ra ctia mot luat diéu khién mot cach binh dang va chinh xéc, tuy nhién lai khong dé y
duoc toi do thoéa méan cia luat didu khién quyét dinh va thoi gian tinh toan lau. Ngoai ra
mot trong nhitng nhuge diém co ban ciia phuong phap diém trong tam 13 c6 thé gi tri y’

xac dinh dugc lai ¢6 d6 phu thudc nhéd nhat, thAm chi béng 0. Boi vay dé tranh nhirng
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truong hop nhu vay, khi dinh nghia ham lién thudc cho ting gid tri mo ciia mot bién

ngdn ngit nén dé ¥ sao cho mién xéac dinh ctia cac gia trj dau ra 1a mot mién lién thong.
2.5.2.6. Phuong phdp diém trong tdm cho ludt hop thanh SUM-MIN
Gia sir ¢6 q luat diéu khién duoc trién khai. Vay thi mdi gia tri mo B’ tai dau ra

ctia bo diéu khién thor k 1a véik = 1, 2,..., q thi quy tic SUM-MIN, ham lién thudc ps:(y)

s€ la:
1y () =Y e ),
k=1
Céng thiic tinh y’* ¢6 thé dude don gidn nhu sau:
7 > @ \ ¢
123 (_,v>}/y [ [ZAOTI )
1 ) k=] i =LA\ s 7
Y="rs P i Y~ e
J ’ D () ldy 2 W T (_y)c/y] 24
s \k=1 J P P
trong do:
M, = [ yug, (0)dy v 4 = [ 1y, (¥)dy
2.5.2.7. Phuwong phap do cao

Str dung cong thirc tinh y’ trén cho ca hai loai luat hgp thanh MAX-MIN va SUM-
MIN vé6i thém mot gia thiét 1a mdi tap mo ps«(y) duge xap xi bang mot cap gia tri (yk,
Hx) duy nhat, trong d6 Hk 12 d6 cao ctia pusk(y) Va yk 1a mot diém mau trong mién gia tri

cua upk(y) co:

Hp-k(y) = Hg.

Cong thirc trén c6 tén goi 1a cong thirc tinh x4p xi y’ theo phuong phap d6 cao va
khong chi ap dung cho luat hop thanh MAX-MIN, SUM-MIN ma con cé thé cho ca
nhirng luat hop thanh khac nhu MAX-PROD hay SUM-PROD.
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CHUONG 3. UNG DUNG LOGIC MO VAO VIEC XAC PINH THOI GIAN
LAM BAI THI TRAC NGHIEM KHACH QUAN

3. 1. Giéi thiéu chung

Trac nghiém khéach quan 1a mot phuong tién kiém tra, danh gia vé kién thic hodc
dé thu thap thong tin bang mot sb cau hoi dang trac nghiém (Pung — Sai, Chon phuong
an ding nhat, Chon cac phuong an ding, dién khuyét, ghép d6i,...) va cach cho diém

(danh gi4) khong phu thudc vao ngudi cham;
Loi ich cua trac nghiém Ia:

— Khao sat duoc sb luong 16n thi sinh;
— Két qua nhanh;

— Piém sb dang tin cay;

— Cong bang, chinh xac, vo tu;

— Ngan ngtra “hoc tu”.

Tuy nhién, dé soan mot dé thi tric nghiém, ngudi soan phai chii y dén nhiéu yéu tb
nhu: D6 kho cua cau hoi, Ti 1é % cau tra 161 dung, s6 lugng cau trong mot dé, trinh do

cua thi sinh, thoi gian cho mdi cau (hoic thoi gian téng thé cho ca dé thi), ...

Trong khudn khé pham vi tiéu luan nay, ching em chi thuc hién tng dung véi 2
gia tri dau vao 1a “Po khd cua dé thi” va “Sé lwong cau hoi” va yéu té dau ra can dat
dugc 13 “Thoi gian dé 1am bai thi” véi cac yéu té dau vao da cho st dung cac kién thic
co s Vé Logic mo. Viéc xac dinh thoi gian cua bai thi rat quan trong, tét nhat 1a xac dinh
vira du thoi gian dé hoan thanh bai thi. Nghién ciu nay tap trung vao viéc xac dinh thoi

gian dé thi tir mot s6 nhan t6 cho trudc.
3.2. Mo héa dir liéu
3.2.1. Pau vao “Pj khé ciia dé thi” (K)

Ly thuyét hdi dap (con goi la Ly thuyét khao thi hién dai) cho ta khai niém do kho
(P) cua 1 cAu hoi trac nghiém 1 tong sé thi sinh tra 11 dang trén tong s thi sinh dur thi. P

duoc phan loai nhu sau:
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o P <30%: Cau hoi rat kho
e 30% <= P < 40%: Cau hoi kho
o 40% <= P < 60%: Cau hoi khé vira
e 60% <=P < 70%: CAu hoi dé
e P>=70%: Cau hoi rat dé
= Goi bién ngén ngit x 1a do khé cua dé thi, tri rd x€[0,1]
= Tri mo cua x: K(X) = {Rat D&; D&; Vira; Khd; Rat Kho}
3.2.2. Pau vao “Sé lwong ciu héi” (C)
S6 luwong cau hoi cho biét tong sd cau co trong mot dé thi trac nghiém ma hoc sinh
can phai lam bai.
— Goi bién ngdn ngit y 1 s6 lugng cau hai, tri rd y e [20, 60]
= Tri mo cua y: C(y) = {Rat It; it; Vira; Nhiéu; Rat Nhiéu}
3.2.3. Pau ra “Thoi gian lam bai thi” (T)

Véi bién ngdn ngir két luan thoi gian dthi sinh can co dé 1am bai thi trac nghiém.
= Goi bién ngdn ngit z la thoi gian 1am bai thi, tri rd z€[10, 90]

= Tri mo cua z: T(z) = {Rat Ngin; Ngan; Vira; Lau; Rat Lau}

3.2.4. Bing quyét dinh

K.RatKho | K.Kho K.Vira K.Dé K.RatD&
C.RatNhiéu | T.RatLau | T.RatLau | T.RatLau | T.LAu T.Lau
C.Nhiéu T.RatLau | T.RatLau | T.Lau T.Lau T.Vua
C.Vira T.RatLau T.Lau T.Lau | T.Via T.Vira
C.it T.Lau T.Lau TVua | T.Vua T.Ngan
C.Ratit T.Lau T.Vira T.Vira | T.Ngan | T.RatNgan

3. 3. Cac ham thanh vién

3.3.1. Ham thanh vién cho D¢ kho K(x)

R
K(xi)= n
Trong do6: Pi 1a tong s cau co d6 kho xi

n 12 téng s cau hoi
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3.3.2. Ham thanh vién cho Sé lwong ciu héi C(y)

4.00]

ol 20 30 40 50 60 v
Hinh 3.1. Ham thanh vién C(y)

. Yoo
+ CRatli(y)=3 -y, i 202y=30

Y2 if20<2y<30
+ Clty)=7
4-2 i 30<yz40
10
y
T3 if 30<y<40
+ C.Vira(y)=

'L_:
S—— if 40<y=<50
.10 4 i

< -4 if 40<y<50
+ C.Nhiéu(y) = y
6-35 I 0=y=60

. i ¥y
+ CRifNhidu(y)=75; ~° if 505y %60

3.3.3. Ham thanh vién cho Thoi gian lam bai thi T(z)

UT(Z)

10 20 30 45 60 90 z

Hinh 3.2. Ham thanh vién T(z)
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jl if 10<2z<20

+ T.RAfNgi = z

ANgan(z) 3- 2052530
-ri—z if 20 €2<30
J10 v

+ T.Ngin(z) =
| 3-—  if 30<z <45

J1i-=_2 if 30 <z<45
+ T.Vira(z) = S
l4-Z  if45<2<60
L7 15
,Z - .
573 if 45<2<60
+ T.Lau(z) = 1 -
[i—: if 60<2z<90
30
+ T.RAtLAu(z) = %—2 if 60<z<90

3.4. Lap luan mo:

> Ta c6 dau vao gom 2 tap, mdi tap c6 5 thugce tinh con.

> Vay, ta s& co tat ca 5x5 = 25 luat rit ra tir bang quyét dinh da cho nhu sau:
Luatl: IF xis K.R4tKho AND y is C.RatNhiéu THEN z is T.RatL4u
Luat2:  IF x is K.R4tKhd AND y is C.Nhiéu THEN z is T.R4tLAu
Luat3:  IF x is K.R4tKho AND y is C.Vira THEN z is T.RatLau
Luat4:  IF x is K.R4tKh6 AND y is C.it THEN z is T.LAu
Luat5:  IF x is K.R4tKhé AND y is C.Ratit THEN z is T.L4u
Luat6:  IF x is K.Kho AND vy is C.RatNhiéu THEN z is T.R4tLAu
Luat7:  IF x is K.Khd AND y is C.Nhiéu THEN z is T.R4tLA&u
Luat8: IF xis K.Khd AND yis C.Vira THEN zis T.LAu
Luat9: IF x is K.Khd AND yis C.it THEN z is T.L4u
Luat 10: IF x is K.Khd AND y is C.Ratit THEN z is T.Vira
Luat11: IF x is K.Vira AND y is C.RatNhiéu THEN z is T.R4tLAu
Luat12: IF x is K.Vira AND y is C.Nhiéu THEN z is T.L4u
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Luat 13: IF xis K.Vua AND yis C.Vira THEN z is T.Lau
Luat 14: IF x is K.Vira AND y is C.It THEN z is T.Vura
Luat 15: IF x is K.Vira AND y is C.Rétit THEN z is T.Vura
Luat 16: IF x is K.D& AND y is C.RatNhiéu THEN z is T.Lau
Luat17: IF x is K.D& AND y is C.Nhiéu THEN z is T.Lau
Luat 18: IF x is K.D& AND y is C.Vira THEN z is T.Vura
Luat 19: IF x is K.D& AND y is C.it THEN z is T.Vura
Luat 20: IF x is K.D& AND vy is C.Rétit THEN z is T.Ngén
Luat 21: IF x is K.R4tD& AND vy is C.RatNhiéu THEN z is T.LAu
Luat 22: IF x is K.RatD& AND y is C.Nhiéu THEN z is T.Vira
Luat 23: IF x is K.R4tDE AND y is C.Vira THEN z is T.Vira
Luat 24: IF x is K.R4tD& AND vy is C.it THEN z is T.Ngan
Luat 25: IF x is K.RatD& AND vy is C.Réatit THEN z is T.RatNgan
> Trong sb cua cac luat
Cho céc gia tri dau vao yo=40 (s6 cau hoi 1a 40); x¢={0, 0.5,0.5,0,0} (d6 kho dé thi
1a 50% cau Kho va 50% cau Vira, tuong duong 20 cau Kho va 20 cau Vira trong tong s6
40 cau).
Goi Wi la trong sb cua luat tht i, ta co:
Luat 8= W8=min(# K.Kho(xo), # C.Vira(yo))=0,5
Luat 13=W13=min(# K.Vira(xo), # C.Vira(yo))=0,5
Cac luat con lai déu cho gia tri W 1a 0.
> Ham thanh vién cho két luan thoi gian thi
uc(Z)ZZ Wi # kLi(2) i=1..N
= uc(z)=W8 x T.Lau(z)+ W13 x T.Lau(z) = 0.5 x T.Lau(z)+ 0.5 x T.Lau(z)

3.5. Gidi m¢

> Ham pc(z) duoc giai mo bang phuong phap diém trong tam:
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HC(2) , Lau
0.5
10 45 60 90 z
Hinh 3.3. Ham thanh vién #c(2)
Moment# C(z) = [.. z-#¢ ()d =1612=A Va [ uc(a =225=8

A
Detuzzy(z) = 5 = 70.08

> Vi bo cau hoi gdm 40 cau, trong d6 50% cau Kho va 50% cau Vira thi thoi gian thi
thich hop la khoang 70 phut.
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CHUONG 4. CAI PAT, THU NGHIEM VA PANH GIA

Chuong trinh dugc xay dung dya trén nhitng céng nghé web méi nhat ¢ thoi diém
hién nay dé dam bao hé thong duoc thuc thi 6n dinh nhit va d& dang nang cap, phat trién
va hd trg vé sau. Véi cong cu lap trinh VISUAL STUDIO 2013, ngén ngit 1ap trinh C#
NET, cbng ngh¢ lap trinh web ASP.NET MVC 4, thu vién quan ly thong tin co s¢ dir
lieu Entity Framework. Ngoai ra, viéc t6 chirc luu trit dir liéu sir dung SQL dya trén
Microsoft SQL Server cho phép ta c6 thé ting tinh uyén chuyén ciaa mé hinh, cho phép
mo hinh c6 thé dugc &p dung rong réi trén nhiéu nén tang phan ciing va céng nghé khéc
nhau, d6ng thoi tang tinh tuwong thich cua ngan hang cau hoi, gitp cho viéc tich hop cac
ngudn tai nguyén khac nhau vao kho duoc dé dang ciing nhu ting kha niang chia sé kho
tai nguyén cho nhiéu &ng dung khac c6 thé cé trong tuong lai.

- S6 lugng trong ngan hang cau hoi: 250 cau.
- Pham vi thuc hién: Céc cau hoi trac nghiém khach quan tiéng Anh, mdi cau gom 4

dap an va chi c6 mot dap an dung.

Po kho S6 lwong
Rat dé 50
D& 50
Binh thuong 50
Khé 50
Rat kho 50

Chuong trinh va cach sir dung duoc mé ta trong Phu luc - Huéng Dan Sir Dung
Website Demo.

Mot s6 thir nghiém chwong trinh chay nhu sau:

oTT S6 cau P kho Thoi gian thi
hoi {Rat kho, Kh, Vira, D&, Rat d&} (phut)
1 20 {0, 0.33, 0.34, 0.33,0} 42
2 30 {0, 0.33, 0.34, 0.33,0} 58
3 40 {0, 0.33, 0.34, 0.33,0} 65
4 50 {0, 0.33, 0.34, 0.33,0} 72



http://asp.net/
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oTT S6 cau Do kho Thoi gian thi
hoi {Rat kho, Khd, Vira, D&, Rat dé} (phut)
5 60 {0, 0.33, 0.34, 0.33,0} 75
6 50 {0.2,0.2,0.2,0.2, 0.2} 70
7 50 {0.1,0.3,0.3,0.2, 0.1} 70
8 40 {0.1,0.3,0.3,0.2, 0.1} 64
9 30 {0, 0.55, 0.15, 0.15, 0.15} 68
10 60 {0.25, 0.25, 0.5, 0, 0} 80
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CHUONG 5. KET LUAN VA HUONG PHAT TRIEN

51. KET LUAN

Viéc ung dung logic mo, phuong phap xac dinh thoi gian cho mot dé thi mot céch
khoa hoc véi cac tham sb cho truée: s lugng cau hoi va do kho caa dé thi. Két qua co
can ct toan hoc vitng chic dya trén nguyén Iy hé diéu khién mo va ly thuyét khao thi
hién dai. Tir 46 phan nao 1am giam di tinh cam tinh trong viéc an dinh thoi gian thi trac

nghiém.

Tuy nhién, pham vi &tng dung chi dung hai yéu té dau vao 1a “Do kho cua d&” va
“S6 lwong cau hoi” ma chua quan tim dén mot s6 yéu té khach quan khac, chang han
nhu “Trinh d6 cua hoc sinh”. Bi véi mdi hoc sinh dugc phan chia theo nang luc cta ban
than (Két qua hoc luc) hoac theo chi s6 thong minh (IQ), ... s& c6 thoi gian 1am bai khac

nhau @ng voi “Do kho cta d&” va “Sé lugng cau hoi”, ...
5.2. HUONG PHAT TRIEN

Nghién ctu thém cac yéu té dau vao, khai thac co so Iy luan chat ché hon dé hd
tro tot cho viéc hoc tap ciing nhu cho cong tac hién tai caa ban than.

Tiéng tuc hoan thién hé thong kiém tra trac nghiém truc tuyén va tién hanh xay

dung ngan hang cau hoi tric nghiém trén mot s6 mon tin hoc co sé va danh gia thyuc té

trén cac trudng dai hoc, dic biét tai trudng Pai hoc Cong nghé Thong tin (néu co thé).
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PHU LUC
HUONG DAN SU DUNG WEBSITE DEMO

+« Dia chi truy cap trang Web: http://54.148.139.217
+ Giao dién trang Web.

ENGLISH TESTING  Home  Questions  About Register

WELCOME TO ENGLISH
TESTING

Practice makes perfect! Do you want to improve your English skills and get the highest English test
scores? EnglishTestStore provides you free English tests and exercises online for English learners to
practice. You can also download free tests for offline use if you don't have time to be online. Select

i

your favorite topictos*——
Huong dan
START YOUR TEST / Nhandé bat dau nhap input cho bai toan
o

Hinh 6.1. Giao dién trang Web demo
++ Sau click vao nat START YOUR TEST, hién ra cac man hinh cho nhap céc tham
s6 dau vao (s luong cau hoi, ti 1& % giira cac mirc do kho).

CUSTOMIZE YOUR QUIZ

Number of 50 -

question

Question 20 - % Very Easy
Quality

20 - % Easy

20 ; % Mormal

20 - % Hard

20 - % Wery Hard



http://54.148.139.217/
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Hinh 6.2. Man hinh cho nhap cac tham sé diu vao ciaa bai toan
% Sau khi nhap cac gié tri dau vao, ching ta s& bit dau voi mot bai thi bang nat
START. Dé thi s& duoc tao ra véi sb luong cau hoi va thai gian cho phép 1am bai
thi.
Time Created: 04:15 29/11/2014

Number of questions: 50

Time Allowed: 70 Mins - 69:53

Question 1:

................... the nation's capital remained in Philadelphia, Pennsylvania.

1. While designing Washington, D.C.

2. Washington, D.C., was designed

3.7) While Washington, D.C_, was being designed

4, ) Washington, D.C., designed

Question 2:

Experiments in the sonic imaging of moving objects ... in both the United States and Europe well before the Second World War.

Hinh 6.3. Két qua mét bai kiém tra dwoc tao ra cung véi thai gian kiém tra

% Chung em c6 thém chirc nang cho thi sinh thuc hién kiém tra trén trang web voi
thoi gian cho phép. Sau khi két thac bai test, nhan nat FINISH.

Question 50:
around stones that are sunwarmed, even the smallest of stones creates tiny currents of warm air.

' The cool air
' If the air is cool

_' That the air cools

AW NP

' The cooler the air

Hinh 6.4. Két thac mét bai kiém tra
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% Két qua bai kiém tra nhu sau:

ENGLISH TESTING  Home  Questions  About

Time Created: 04:38 29/11/2014
Number of questions: 50

Time Allowed: 70 Mins -

Score: 1/50

Hinh 6.5. Man hinh hién thi diém s6 cia bai kiém tra




