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1. Patvan dé:

Hoc phan Toan rdi rac 13 mot hoc phan co ban trong cac chuyén nghanh cua
Cong nghé thong tin, gitp cho hoc sinh ¢6 nhitng khai niém vé Iy thuyét toan tng
dung trong tin hoc. Trong d6 Iy thuyét vé Pai s6 Bool chinh Ia nén tang cua Iy
thuyét toan ri rac vi chi 1dm viéc trén hai con s6 1a 0 va 1. Mot trong nhimg yéu
cau bai toan dat ra voi dai sé Bool 1a cho trude mdt ham Bool, 1am sao dé tdi thiéu
héa dugc ham nay giip cho vi¢c minh hoa, thiét ké trén cic mach logic dugc gon
nhe (str dung s lugng cong logic it nhét), va mdt trong nhitg phuong phap dé tim
ra cong thirc tbi tiéu d6 1 thuat toan dung biéu d6 Karnaugh.

D6i voi sinh vién bac dao tao Cao ding cua khoa Cong nghé thong tin, trudng
Cao déng ky thuat Ly Tu Trong thi hoc phﬁn Toan ro1 rac duoc hoc vao hoc ky 1
ctia nam thir nhat. Mon hoc nay khong nhimng doi hoi sinh vién phai co kién thirc
co ban vé Toan hoc ma con doi hoi sy tu duy, 1ap luan chinh xac. Tuy nhién, theo
théng ké két qua hoc tap cua cac nam hoc thi mén hoc nay 1a mdt trong nhiing mon
ma sinh vién tra no hoc phan nhiéu nhat. Ngoai nhimg 1y do nhu hoc Iuc sinh vién
yéu, ndi dung mon hoc con kho thi cach truyén dat dé sinh vién linh hdi duge kién
thirc ciing 13 mot van dé.

Trong nhitng ndm day hoc phan Toan rdi rac cho sinh vién hé Cao dang, tac gia
thay khi lam bai kiém tra dinh ky hay cudi ky, sinh vién déu bi mat diém rat nhiéu
vao bai toan tim cong thuc da thiic tbi tiéu, do sinh vién van dung thuat toan chua
chinh xac dan dén két qua thiéu hodc sai. Pé tai sang kién kinh nghiém nay tap
trung vao viéc gilp sinh vién giai bai toan toi thiéu héa ham Bool bang phuong
phap biéu do Karnaugh - mot trong nhitng ndi dung chinh cta hoc phan Toan roi
rac — mot cach c6 hi¢u qua.

Noi dung cuia dé tai lién quan dén kién thire vé chuong II Pai s6 Bool trong hoc

phan Toan rdi rac, trong d6 bai toan tim cong thire da thirc tdi tiéu dugc cho boi
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mot ham Bool cho trudc la bai todn chinh cua chuong, bai toan nay khong nhiing
yéu cau déi véi sinh vién cao ding, dai hoc con 13 mot phan trong dé thi dau vao
cta ky thi lién thong dai hoc hay cao hoc. Dé tai ¢6 st dung kién thirc vé cay nhi
phan trong tin hoc. Pay 1a mot dang cau trac dir liéu duge sir dung trong lap trinh
boi mot s6 dac diém nhu tim kiém nhanh, tao va duyét cay don gian.

2. No¢idung:

2.1 Bai toan: Hay thiét k& mach logic cho ham Bool 4 bién sau:

f,y,z,t)=xyz +yXz+zt)+xy(zt+2)
Ta khai trién dugc cong thic twong duong :
fe,y,z,t)=xyzZ +Xyz+yzt+xyzt+xyz
Str dung cac cong logic:

. Cong And ( cdng nhan)
—D_ DPAau vao: x,y

DPau ra: x.y

D_ Cong Or ( cong cong)
Dau vao: x,y

Pau ra; x+y

~I>} Cong Not ( cong dao)

DAu vao: X

Piura: ¥
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Vi céc cong logic trén, mach duoc thiét ké nhu sau:

fl,y,z,t) =xyzZ +xyz+yzt+xyzt+xyz
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Tuy nhién néu ta rGt gon ham Bool trén trudc thi so dd s& dugc thiét ké nhu
sau:
fo,y,zt)=xZ+xyt+ yzt
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Ta thdy ca hai mach logic trén 13 tuong duong nhau (chirc ning giong hét
nhau), nhung mach thi hai don gian va gon hon nhiéu. Ly do 1 ta d3 rat gon
ham bool ban dau.

Vay van dé dat ra 1a cho trudc mot ham Bool, 1am sao rit gon dugc ham
Bool di cho mot céach t6i gian (khdng con rit gon duoc nita). Mot trong nhiing
phuong phap dé thuc hién diéu nay 1a 4p dung thuat toan biéu d6 Karnaugh.

2.2. Thuat toan biéu d6 Karnaugh
Thuat toan:

Budéc 1: Tim va liét ké ra cac té bao t6i dai cua bang Karnaugh f.

Bwéc 2: Tim mot tap hop gdm mot sé toi thiéu cac té bao tdi dai cua f sao
cho céc té bao nay phu dugc f, gdm céac budc con sau

Budgc 2.1; Néu ton tai mot 6 chi thusc mot té bao téi dai thi chon té
bao nay (day 1a nhing té bao toi dai budc phai chon dé c6 thé phu duoc f). Lap
lai budc ndy cho phan con lai ctia bang cho dén khi khéng c6 6 nao ¢ tinh chat

trén.
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Budc 2.2: Néu cac té bao tdi dai dd duoc chon & budc trén phr dugc f
thi qua budc 3 va ta cd mot tap hop duy nhit cac té bao ti dai pha f. Nguoc lai,
thi tiép tuc budc 2.3.

Budc 2.3: Tai mot 6 chua duge phu boi cac té bao tdi dai da duogc
chon, xét céc cach chon té bao t6i dai khac nhau pha 6 nay. Ung vai mdi cach,
lap lai budc nay cho dén khi tap hop céac té bao tbi dai da chon pha duoc f.

Buéc 3: Néu chi ¢ mot tap hop té bao T duy nhat pha dugc f thi ta co mot
cdg thirc da thic tdi tiéu duy nhat ctia ham Bool f, d6 1 tong cua tit ca cac don
thirc twong ung cua c4c té bao trong T. Nguoc lai, néu c6 nhiéu tap hop té bao
khac nhau phu duoc f thi ta c6 nhiéu céng thac ma khéng cé cdng thicc nao
khac don gian hon né. Cudi cing, ta dugc cac cong thic da thuc tdi tiéu cua
ham Bool f.

Vidu 1:

Tin cong thire da thic toi tiéu ctia ham Bool 4 bién sau:
fixy.zt)=zt+ yz + yzt + xyzZ + xyt+xyzt.
Ta c6 bang Karnaugh tuong img nhu sau:

Z Z Z
X 12|y
X 3 41 y
x | 9 [y
X 89|y
t t t t
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Budc 1: Tim cac té bao tdi dai
Céc té bao tdi dai la:

T1: (2,4,7,9) =7F

O I N BN

51 6 T12: (1,289)=yz

T3: (36)=y 7t
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51| 6 T4: (56)=xyzZ

T5: (5,7)=xyt

Buwéc 2:
Budc 2.1: Chon té bao nhét thiét phai chon

O 4 chi thugc T1 => chon T1.
O 8 chi thugc T2 => chon T2.
O 3 chi thugc T3 => chon T3.
Buéc 2.2: Sau budc ndy, cac té bao da chon chua phu kin bang Karnaugh

cua f (con 6 5) nén qua budc 2.3.

Budc 2.3: Chon cac 6 chua dugc phu
Chon 6 5¢6 cachchon la T4 hay T5
Thi: Néu chon T4 =>T = {T1, T2, T3, T4} di phu kin Kar(f)
Nén f(xy,zt)=zt+ yz + yzt + xyz ().
Th2: Néu chon T5 =>T = {T1, T2, T3, T5} di phu kin Kar(f)
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Nén f(x,y,zt)=zt+ yz + yzt + xyt (2).
Budéc 3: Ta thay ca hai cdng thitc déu don gian nhu nhau
Vay ¢6 hai cong thirc da thuc t6i tieu 1a:
hxyzt)y=zt+yz+yzt+ xyz
L(xyzt)=zt+yz + yzt +xyt
Nhan xét: voi bai toan nay thi sau buéc 2.1. Chi con duy nhat mot 6 chua
duoc phi nén sé truong hop chi 1a 2, do d6 dé phan chia truong hop va cho ra két
qua.
Tuy nhién khi s6 6 chua dugc phu tir 2 trd Ién, thi sb truong hop phét sinh
tang 1én dang ké. Ta xem vi duy 2.
Vidu 2:
Tim cdng thirc da thic tdi tiéu cua ham Bool 4 bién sau:
f,v,z,t) =xyzZ +y(xz+zt)+xy(zt+2)

Taco:
fx,y,z,t) =xyzZ +y(Xz+zt) +xy(zt+2)

@ fyzt)=xyzZ+xyz+yzt+xyzt+xyz

Budc 1: Tim cac té bao tdi dai.
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Céc té bao tdi dai;
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N

N
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1
2 3
415
6| 7 3
y v vy
1
2 3
4[5
6| 7 3
y v v V¥
X X X X
1
2 3
45
6| 7 3
y v vy V¥

T2 =Xyz
T3=xyt
Td=yzt
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Vi 1| ¢

z |2 3|t

7z 4|5 t

Z 16 |7 8 | t
y v v ¥

z I |t

z |2 3t

zZ | 415 t

zZ|61|7 8 | 1
y v v ¥

Buéc 2: CAc té bao tdi dai nhat thiét phai chon:

Budc 2.1: Chon té bao nhit thiét phai chon
O (5) chi thudc té bao T1 => Chon T1.
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Budc 2.2: Sau budc ndy, cac té bao da chon chua phu kin bang Karnaugh

cuaf (concac 6 1, 2, 3, 8) nén qua budc 2.3.

Budc 2.3: Chon céac 6 chua dugc phu
Chon O (1): C6 hai cach chon 13 T2 hay T6

Th1: Néu chon T2: T ={T1,T2} con céc 6 chua phu (2, 8)
Chon 6 2 ¢6 2 cach chon 1a T3 hay T4
1.1. Néu chon T3: T = {T1, T2, T3} con cic 6 chua phu la (8)
Chon 6 8 ¢c6 2 cach chon la T5 hay T6
1.1.1 Néu chon T5: T = {T1, T2, T3, T5} da phu kin Kar(f)

fx,y,z,t) =xz+xyz+ xyt+yzt (1)
1.1.2. Néu chon T6: T = {T1, T2, T3, T6} d4 phu kin Kar(f)
f,y,zt)=xzZ+xyz+ xyt+xyt (2

1.2. Néu chon T4: T = {T1, T2, T4} con céc 6 chua phu la (8)
Chon 6 8 c6 2 cach chon la T5 hay T6
1.2.1. Néu chon T5: T = {T1, T2, T4, T5} d4 phu kin Kar(f)

f,y,z,t) =xz+xyz+ yzt+yzt (3)

1.2.2. Néu chon T6: T = {T1, T2, T4, T6} da phu kin Kar(f)
fl,y,z,t) =xzZ+xyz+ yzt+xyt (4)

Th2: Néu chon T6: T = {T1, T6} con cac 6 chwa phu la (2, 3)
Chond 2 cb 2 cach chon 1a T3 hay T4
2.1. Néu chon T3: T = {T1, T6, T3} con cac 6 chua phu la (3)

Chon 6 3 co 2 cach chon la T2 hay T4.

2.1.1. Néu chon T2: T={T1, T6, T3, T2} da phu kin Kar(f)
f,y,zt) =xzZ+xyt+ xyt+xyz (5

2.1.2. Néu chon T4: T = {T1, T6, T3, T4} da phu kin Kar(f)

12
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f,y,zt)=xZ+xyt+ xyt+yzt (6)
2.2. Néu chon T4: T = {T1, T6, T4} di phu kin Kar(f)
f,y,zt) =xz+xyt+ yzt (7)

Vay ta c6 7 cong thac sau:

f,y,z,t) =xz+xyz+ xyt+yzt (1)
f,y,z,t)=xZ+xyz+ xyt+iyt (2
f,y,z,t) =xz+xyz+ yzt+yzt (3)
fl,y,z,t) =xzZ+xyz+ yzt+xyt (4)
fl,y,z,t) =xzZ+xyt+ xyt+xyz (5
fx,y,z,t) =xzZ+xyt+ xyt+yzt (6)
foyzt) =xZ+xyt+ yzt (7

Buéc 3: Ta thdy cong thic 7 1a cdng thirc don gian nhat.
Vay ¢6 duy nhat mot cong thirc da thic tdi tiéu 1a:
fl,y,z,t) =xZ+xyt+ yzt

Nhan xét: khi 1dm bai sinh vién thuong bi gay rdi ¢ budc 2.3. Néu chi c6
mot hay hai 6 chua dugc phu, khi d6 sé trudng hop phan chia it thi sinh vién con
lam duoc va cho ra két qua. Nhung khi s6 6 chwa dugc phu ting lén va sb truong
hop phan chia nhiéu nhu vi du trén thi sinh vién 1dm khong ding, thuong 1a thiéu
trudng hop hay cac truong hop bi tring lap.

Hon nira viéc phan chia truong hop nhu vay s& kho kiém soét cac pha khéng
t6i thiéu (1a pha du thira, khi ta bo mot té bao téi dai ndo d6 thi cac té bao con lai
van phu kin Kar(f) )

Giai phap: Ta thay, tng vai mdi truong hop dé chon 1 6 chwa duoc phu, thi
6 hai kha niang xay ra. Piéu nay lam ta lién tuéng dén cau tric cua cay nhi phan.

That vay, cay nhi phan la mot cdy ma tai moi vi tri cua mot node nao do trén cay
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chi c6 toi da hai cay con. Do d6 ta c6 thé &p dung cay nhi phan cho buéc 2.3 khi

phan chia trueong hop

Cay nhi phan la cay rdng hoic la cdy ma mdi ndt c6 téi da hai nut con. Hon
nira cac nut con cua cay duoc phan biét thir tu rd rang, mot nut con goi la ndt con
trai va mot nut con goi la nat con phai. Ta qui wéc vé nit con trai bén trai nat cha

va nt con phai bén phai ndt cha, mdi nat con dugc ndi véi nlt cha cua nd bai mot

doan thang.
Vi du:
/ L \
/ 3 \ / 36\
1 A 14\ 40
4 23

Do dai duong di tir gbe dén nit x: 1 s6 nhanh can di qua ké tir goc dén x.

Ap dung cay nhi phan trong viéc phan chia truong hop:
Bat dau tir node gbc 1a cac té bao tdi dai bat budc phai chon, ta lan luot
chon mot 6 chua dugc pha bang cach chon hai cdy con twong tng bén trai va
bén phai cua node dang xét. Ctr tiép tuc chon hai cay con tréi va phai néu con 6

chua duoc phu cho dén khi hét cac truong hop

14
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Duya vao hinh dang cua cdy, chon nhitng nhanh c6 dudng di ngan nhat tir
node gbc dén node I4 va so sanh cac cong thic ndy, loai bo cac nhanh c6 duong
di dai hon. T d6 ta c6 cong thirc da thuc tdi tiéu

Vi du: &p dung phan chia truong hop cua budc 2.3 trén theo cay nhi phan

Node goc ban dau 1a T1, cac 6 con lai dugc chon theo so @6 cdy nhi phan

nhu sau:

® 60 @

Dya vao hinh dang cua cdy, ta thidy nhanh {T1, T6, T4} c6 duong di

ngan nhat nén c6 duy nhat mot cong thire da thic toi tieu Ia:;

oy

fg,y,zt) =xz+xyt+ yzt

2.3 Danh gia
Xem lai budc 2,3 néu khong diing cay nhi phan

Budc 2.3: Chon cac 6 chua dugc pha

Chon O (1): C6 hai cach chon la T2 hay T6
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Thi: Néu chon T2: T ={T1,T2} con céc 6 chua phu (2, 8)
Chon 6 2 ¢c6 2 cach chon 1a T3 hay T4
1.1. Néu chon T3: T = {T1, T2, T3} con cac 6 chua phu la (8)
Chon 6 8 c6 2 cachchonla T5 hay T6
1.1.1 Néu chon T5: T = {T1, T2, T3, T5} da phu kin Kar(f)

f,y,z,t) =xz+xyz+ xyt+yzt (1)
1.1.2. Néu chon T6: T = {T1, T2, T3, T6} da phu kin Kar(f)
f,y,z,t) =xZ+xyz+ xyt+xyt (2

1.2. Néu chon T4: T = {T1, T2, T4} con c4c 6 chua phu la (8)
Chon 6 8 ¢c6 2 cachchon la T5 hay T6
1.2.1. Néu chon T5: T = {T1, T2, T4, T5} da phu kin Kar(f)

f,y,zt)=xz+xyz+ yzt+yzt (3)

1.2.2. Néu chon T6: T = {T1, T2, T4, T6} da phu kin Kar(f)
f,y,zt)=xZ+xyz+ yzt+xyt (4)

Th2: Néu chon T6: T = {T1, T6} con cac 6 chua phu 1 (2, 3)
Chond 2 cé 2 cach chon 1a T3 hay T4
2.1. Néu chon T3: T = {T1, T6, T3} con cac 6 chua phu la (3)

Chon 6 3 co 2 cach chon la T2 hay T4.

2.1.1. Néu chon T2: T={T1, T6, T3, T2} d phu kin Kar(f)
f,y,z,t) =xzZ+xyt+ xyt+xyz (5

2.1.2. Néu chon T4: T = {T1, T6, T3, T4} d phu kin Kar(f)
fl,y,zt) =xZ+xyt+ xyt+yzt (6)

2.2. Néu chon T4: T = {T1, T6, T4} da phu kin Kar(f)
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fl,y,zt) =xzZ+xyt+ yzt (7

Vay ta co 7 cong thirc sau:

f,y,z,t) =xz+xyz+ xyt+yzt (1)
fl,y,z,t) =xZ+xyz+ xyt+xyt (2
f,y,z,t) =xz+xyz+ yzt+yzt (3)
f,y,z,t) =xzZ+xyz+ yzt+xyt (4)

+

fl,y,z,t) =xzZ+xyt+

fl,y,z,t) =xZ+xyt+ xyt+yzt (6)
+yzt (7)

RGO rang, viéc ap dung cay nhi phan cho thuat toan tim céng thirc da thirc

fx,y,z,t) =xzZ+xyt

t6i tiéu bang phuong phap biéu d6 Karnaugh, sé& gilip cho viéc chon céc té bao
mot cach don gian, d& quan st truc quan hon khong gy rdi cho ngudi hoc. Tao
cho ngudi hoc cam thdy thuat toan tueong ddidé &p dung va kiém soat céc truong

hop mot céach truc quan, dé quan sat thong qua hinh dang ctia cay nhi phan.

3. Két luan

So sanh viéc khéng ap dung cay nhi phan véi viéc ap dung cay nhi phan
cu thé ¢ bai toan trén, ta thiy néu khdng dung cdy nhi phan thi sinh vién s& bi rdi
khi phan chia cac truong hop dé chon tiép cac 6 chwa phu, ma mot khi da bi roi
thi sinh vién dé lam sai, tao cam giac thuat toan kho &p dung, khdng tu tin vao
ban than, tir d6 dé bo bé viec hoc, khdng thich hoc cling nhu 1am bai tap. Nhung
VGi Viéc phan chia chon cac truong hop theo cay nhi phan, thi viéc van dung tré
nén don gian va truc quan hon nhiéu, dé kiém soét tat ca cac truong hop ciing

nhu danh gia két qua cudi cung dé tim ra cong thic da thic t6i tiéu nhanh va
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chinh xac. Sinh vién cam thay thuat toan khong kho va ap dung dé& dang, tao
cho sinh vién sy hieng thu trong hoc tap.

Pé tai duoc giang vién &p dung tu nim hoc 2014 — 2015 cho sinh vién
khoa bac dao tao hé Cao dang cuia khoa Céng nghé thong tin.

Két qua dat dugc khi van dung sang kién kinh nghiém: ti 1& sinh vién c6
két qua dat caa mdn hoc dugc nang 1én. Théng ké 3 I16p qua 3 ndm hoc nhu sau
(voi ndm hoc 2013 — 2014 1a chua ap dung sang kién kinh nghiém)

Tong so sinh | So sinh vién
Nam hoc Lop . Ti lé
VIEN dat
2013 - 2014 13CD-TP3 29 16 55.17 %
2014 - 2015 14CDb-TP2 36 29 725 %
2015 - 2016 | I5SCB-CNTTY 23 17 73.9%

Qua két qua dat dugc cua viéc ap dung dé tai vao hoc phan Toan roi rac
cho thiy dé tai c6 tinh hiéu qua va ap dung cao, gilp cho gido vién truyén tai
duoc ndi dung ciia mon hoc mot cach hiéu qua, gilp cho sinh vién tiép thu bai
nhanh chong va dat dugc myc tiéu cua tiét hoc.
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