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Chuong 1 : CO SO LOGIC.

1.1Ménh dé.
1.1.1 Kh4i niém vé ménh dé.
Ménh dé toan hoc ( hodc néi tit 12 ménh dé ) dugc hi€u nhu 12 mot khing dinh no
d6 c6 gia tri chan 1y xdc dinh ( ding hoic sai nhung khong thé vira diing vira sai ). Ta
thudng ky hiéu cic ménh dé bdi cédc chit cdi P, Q,R,...
Néu P 1a ménh dé ding, ta n6i P c6 chan tri ding va viét P = 1.
Né&u Q 12 ménh dé sai, ta n6i Q cé chan tri sai va viét Q = 0.
Vidu:
P:“61a s6 chin”
Q : “Paris 1a tha @6 nuéc Anh”
R : “HOm nay trdi dep lam sao !”
S: “x+2<7*
Ta c6 P=1, Q=0 con R, S khong phai 1a ménh d@é. ( S 1a vi tir, s& khio sit sau )
1.1.2 Phén loai ménh dé.
Cédc ménh dé dugc xay dung tif cic ménh dé khdc nhd lién két ching lai bing cdc
lién tir va, hay, néu, thi hoic trang tit khong goi 1a cic ménh dé phiic hop.
Vi du : “N&u trdi mua thi tdi  nha” 12 ménh dé phiic hgp.

Cédc ménh dé khong dugc xay dung tif cic ménh dé€ khdc nhd cdc lién tir va, hay, néu,
thi hoic trang tif khéng goi 1a cac ménh dé nguyén thiiy hay so cdp.
Vidu : “Sdt ning hon gd”, “S6 12 chia hé&t cho 5 12 cdc ménh dé sd cdp.

1.1.3 Cac phép toan logic.
Tir mot hodc nhiéu ménh dé ta c6 thé xay dung nhitng ménh dé mdi biing cic phép
todn logic. Sau diy 1a cdac phép todn co ban :
1. Phép phu dinh.
Phu dinh ctia ménh dé P dugce ky hiéu bdi [Phay P (doc “khong P”) 12 ménh
dé c6 chan tri dudc xdc dinh bdi bang sau :

P| P
01
110

Vidu: P :“Traiditquay”
1P : “Trai d4't khong quay”



2. Phép hji.
Hbi ctia hai ménh d& P, Q dugc ky hiéu bdi P A Q (doc “P va Q” ) 1a ménh dé c¢6
chan tri dugc xdc dinh bdi bang sau :

P PAQ

—_— = O O
o = o =10
-0 O O

Viy ménh dé PAQ chi ding khi c& P va Q déu ding, con sai trong c4c trudng hdp
con lai.
Vidu: P:“s62lasonguyéntd”
Q:“21asd chin “.
PAQ: “21a sd nguyén to va I1a s& chin «.
Ta c6 P=1, Q=1, do d6 PAQ=1.

3. Phép tuyén.
Tuyén clia hai ménh dé P, Q dugc ky hiéu bdi P v Q (doc “ P hay Q” ) 1a ménh dé
c6 chén tri dugc xdc dinh bgi bang sau :

P|Q|PvQ
01 1
0|0 0
11 1
1]0 1

Vay ménh dé PvQ chi sai khi ci P va Q déu sai, con diing trong c4c trudng hdp
con lai.

Vidu: P : “Hung dang doc bdo “.

Q: “ Hung dang xem tivi “.
Ta c6 PvQ : “ Hung dang doc bdo hay (hodc) xem ti vi “.
4. Phép kéo theo.

Ménh dé P kéo theo ménh dé Q dudc ky hiéu bdi P = Q 12 ménh dé c6 chan tri
dudc xdc dinh bdi bang sau :

P|Q|P2>Q
11 1
110 0
01 1
010 1

Vay ménh dé P->Q chi sai khi P diing va Q sai, con diing trong cdc trudng hdp con
lai. Trong ménh dé P->Q, P dudc goi 1a gid thiét, Q dudc goi 1a k&t luan.
Vidu: a/b =c = a = bc (ngudc lai chua chic ding).



5. Phép tuong duong.
Ménh dé P tuong duong véi ménh dé Q dugc ky hiéu bdi P <> Q 12 ménh dé xdc
dinh bdi (P>Q) A (Q>P), tir d6 ta c6 bang chin tri dugc xac dinh bdi bang sau :

P| Q| PsQ
1|1 1
10 0
011 0
0]0 1

Ta thudng doc ménh dé P<>Q 12 “ P khi va chi khi Q”, “Pnéuva chinéuQ “, “P
12 diéu kién can va dd d€ c6 Q”
Vi du : “Mot s& chia hét cho 3 khi va chi khi né c6 tdng céc chif s chia hét cho 3”

1.1.4 DO vu tién cac phép toan.
P& trdnh dung nhiéu diu ngoic trong cic biéu thitc logic, ngudi ta dua ra mot thi
ty vu tién trong vi€c tinh todn nhu sau :

Cap vu tién | Phép todn
1 1
2 A, V
3 —, &

Vidu: I[PV Q cénghiala (IP)VQ
IPVQ—>RAS cénghiala (P) VQ) > (RAS)

1.2 Dang ménh dé.
1.2.1 Cac dinh nghia.
Dang ménh dé 1a mot “bi€u thic logic” (twong ty biéu thic dai so trong dai so)
Pugc xay dung tur :
Cédc ménh dé (hiing ménh dé).
Céc bi€n ménh dé.
Céc phép todn logic thao tdc trén cdc hing ménh dé va bi€n ménh dé theo mot
th tu nhat dinh.
Vidu:
E(p,q.0=(p VA P> (Tr))
La mot dang ménh dé trong d6 p,q,r 12 cdc bi€n ménh dé con P 12 mot hiing ménh dé

Gi4 st E, F 12 hai dang ménh d&, khi 4y [E, EVE,EAF,E > F, E < Fla cic
dang ménh dé.
Pinh nghia 1 : Hai dang ménh dé E va F goi 13 tuong duodng logic néu chiing c6 cling
chan tri. Khi d6 ta vi€tE < F
Vi du: xay dung bang chan tri cia cdc dang ménh dé p>q, Ip, lg, Ip, pvq



Plq —|p Wq P—->q WpQWq —|pvq
00111 1 1 1
o(11110 1 1 1
1{010 |1 0 0 0
1111010 1 1 1

Tirbangtrén,tacé:p—q < pvq

Dinh nghia 2 :

Mot dang ménh dé dudc goi 1a mot hiing ding né€u né ludn 18y chan tri 1.

Mot dang ménh dé dugc goi la mot hiing sai hay mau thudn néu né ludn 14y chin tri
0.
Vidu:

Dang ménh dé p A Ip 12 mot hiing sai.

Dang ménh dé p v Ip 12 mot hiing ding.
Ta c6: Hai dang ménh dé E va F tuong logic khi va chi khi E < F 12 mot hiing diing.

Pinh nghia 3 :

Dang ménh dé F dugc goi 12 hé qua logic clia dang ménh @€ En€u E 2 F 12 mot
hiing ding. Khi d6 ta vi€tE = F
Vidu:pv(g2r1) < pv(—|qu)

1.2.2 Cac quy luit logic.
Pinh 1y : Vdi p, q, r 1a cdc bi€n ménh d¢, 1 1a hiing ding, 0 12 hiing sai, ta c6 cdc tuong
dudng logic sau :

1. Luit pht dinh cda phd dinh : 6. Luitliy ding.
llpep PAP & P
2. Qui tic De Mogan: pvp ©p
—|(p/\q)<:)—|pv—|q 7. Luéat trung hoa.
ltpvag)e Ipalg parl & p
3. Luat giao hodn pv0 & p
PAQ & qAD 8. Luat vé phin ti bu.
pvqg e qvp prlp e 0
4. Luat k&t hop. pvip el
PA(QAT) © (PAQ)AT 9. Luat thong tri.
pv(qvr) & (pvq)vr pr0 & 0
5. Luat phan bd. pvl &1
pAa(qvr) & (pAq)V(pAT) 10. Luat hap thu.
pv(gar) & (pvg)a(pvr) pAa(pvq) & p
pv(pAaq) & p

Vidu 1: Chitng minh (pAq)—=r & p—>(q—r1)
Vi du 2: Chitng minh dang ménh dé sau 1a hiing diing



(p—>gq)Ap)—gq

1.3Qui tiic suy dién.
1.3.1 Suy luan va qui tic suy dién.
Suy ludn Ia rit ra ménh dé mdi tit mot hodc nhiéu ménh dé da cé.
Ménh dé da c6 goi la tién dé€, ménh dé mdi goi 1a k&t lun.
Trong ching minh todn hoc, xudt phat tf mot s§ khdng dinh ding pi, Pa,... Pn goi 12 ti€n
dé , ta 4p dung cic qui tic suy dién d€ suy ra tinh diing ciia mdt ménh dé q goi 1a két
luan, hay néi cich khdc ménh d€ pi A p2 A ... A pn — q 12 mot hiing diing.
Ta dung so dd sau:
p1
p2

=

1.3.2 Mot s qui tic suy dién.
1. Qui tic Modus Ponens (phuong phdp khing dinh).

Pudc thé hién bdi hiing ding: (p—>q)Apl—q

Vidu 1: Tuc ngit ¢6 ciu : “Tring quang trdi han, tring tdn trdi mua”
N&u tring tdn thi tréi mua P—gq
ma tring tdn p
K&t luan: trdi mua s.q

Vidu 2:
Né&u Lan Iudi hoc thi sé khong dat mon todn rdi rac pP—q
ma Lan ludi hoc p
Vay Lan khong dat mon todn roi rac |

2. Qui tic Modus Tollens (phuong phdp phii dinh).
Qui tic nay dudc thé hién bdi hiing diing sau:
[(p—>a)Aalgl—Tp
Vidu:
Né&u Hung chim hoc thi s& dat mon todn rdirac p —q
Hung khong dat mon todn rdi rac Ip
Vay Hung khong chim hoc —|q




3. Tam doan luin.
Duya theo hing ding: (p > q) A (@ —1) = (p—T1)

Vidu:
Néu chiing ta doan két thi chiing ta manh pP—q
N&u chiing ta manh thi chiing ta ddnh thing moi ké thu g—or

Vay né€u chiing ta doan két thi chiing ta ddnh thing moi ké thu ..p —r

4. Qui tic mau thuin (chitng minh bing phan chitng)
Duya theo hiing ding: p—q < [(pA lq) — 0]
Vi du : Dung phudng phdp phan chitng cho chiing minh sau:
por
b—q
q—5s
—|r —S

1.4Vi tu va lugng tu.
14.1 Vitu.
Pinh nghia : Vi tir 12 mot khing dinh p(x,y,...) trong d6 x,y,.. 12 bi€n c6 gi4 tri trong
nhitng tdp cho trudc A, B, .. sao cho :
e Bdn than p(x,y,..) khong phéi 1a ménh dé.
e Né&u thay X, y,... bdi cdc gid tri cu thé a € A, b € B ta s& dugc mot ménh dé
p(a,b,..). Cdc bi€n x,y,.. goi 1a bi&n tu do cda vi tir.

Vidu l: p(n)=“nla modtsd nguyén td “1a mot vi tr theo bi€n tw don € N
Vidu2:  qOuy)=“x=y+3 “1a motvi tir theo hai bién tw do x,y € R

1.4.2 Luogng tu.
Dung hai lugng tir “v6i moi” va “tdn tai” d€ chuyén mot vi tir thinh ménh dé.
Pinh nghia: gid st p(x) 1a mot vi tir theo bi€nx € A .
e Meénh dé “v6imoix € A, p(x)” ky hiéu bdi “Vx € A, p(x)” dugc goi 1a lugng
tir hda cuia vi tir p(x) bdi lugng tr khai quat Vv .
e Meénh dé “ton tai x € A, p(x)” ky hiéu bsi “Ix € A, p(x)” dudc goi 1a lugng tir
hda cia vi tr p(x) bdi lugng tir khai quat 3 .
Néu A 12 mot tap hitu han phan ti A = {ay, a,, ..., a,} thi:
»  Vx p(x) tuong duong v6i ménh dé p(a;) A p(az) A ... A p(an)
»  3x p(x) tuong duong v6i ménh dé p(a;) v p(az) v ... v p(an)

Vidu : Cho vi tif p(n) = “ n 1a mot s6 nguyén t& “ .
Ménh dé Vn € N, p(n) c6 chan trila 0 (sai)
Ménh dé 3n € N, p(n) c6 chin tri 12 1 (ding)



Dinh Iy (s hodn vi cdc lugng tir ) NEu p(x,y) 1a mot lugng tir theo hai bi€n x, y thi cdc
ménh dé sau 1a ding:

1) [Vxe A,Vye B,p(x,y) ] [Vye B, Vxe A, p(x,y) ]

2) [Ixe A,dye B,px,y)] <> [dy e B,Ix€ A, p(x,y) |

3) [Ixe A, Vy € B,p(x,y)] = [ Vye B,3Ix e A, p(x,y) ]
Ménh dé ddo clia 3) khong ding, thi du p(x,y) = “x+y=1".

1.4.3 Phu dinh cia lugng ti.
T(vxe A, p(x)) « Ixe A, Ipx)
1(@xe A, px)) < Vxe A, px)

Vi du :Mét ham thyc f(x) lién tuc tai xo € R dudc dinh nghia bdi:
Ve>0,36>0,Vxe R, (|x-%x0|<08) — (| f(x)-1f(X0)|<9)

LAy phd dinh ta s& dudc dinh nghia ham f(x) khong lién tuc tai xo € R :
Fe>0,V8>0,3x € R, (|x-x%x0|<d) A (|[f(x)—1f(x0)| = )

1.5Ung dung logic vao mot s& van dé todn hoc.
1.5.1 Bi€u thi mdt ménh dé toan hoc
1. Pinh 1y. Piéu kién can. Piéu kién du.
Céc dinh Iy todn hoc thudng dugc bi€u thi bing ménh dé ding c6 dang

P=Q
trong d6 P, Q 12 c4c ménh dé.
Ta noéi : Pla diéu kién di d€ c6 Q  (vi P diing thi Q diing)

Qla diéukién cAn dé c6 P (vi Q sai thi P sai)
Vi du: xem hai ménh dé
P = “S& tu nhién n c6 tdng cdc chit s& chia h&t cho 9 ”
Q = “Sé tu nhién n chia hét cho 3 «
Ta phét bi€u:
*  DPé& mot sd tu nhién chia hét cho 3 diéu kién dd 12 tdng cdc chir s& chia hét cho 9.
*  Dé& mot s§ tu nhién c6 tdng céc chir s6 chia hé&t cho 9 diéu kién cin 13 né chia hét cho 3.

2. Pinh 1y ddo. Piéu kién cin va du.
Gia st ta c6 dinhly P=Q
Khi @6 ménh dé Q=P dudc goi 1a ménh dé dao.
Né&u ménh dé ddo ding thi ta c6 mdt dinh 1y goi 1a dinh 1y ddo,
dinh ly trén goi la dinh 1y thuan.
Né&u dong thdi c6 dinh 1y thuidn va dinh 1y d4o thi ta c6 ménh dé ding: P < Q
Liic d6 ta néi “P 1a diéu kién cin va di dé c6 Q”

Vidu: P=“Tam gidc ABC 1a mot tam gidc déu “

Q = “Tam gidc ABC 1a mot tam gidc cin va c6 mot géc bing 60° «
Ta c6 thé phat biéu:
“Piéu kién can va dd d€ tam gidc ABC 12 mot tam gidc déu 1a n6 1A mot tam gidc cin
va c6 mot géc bing 60° «



1.5.2 Mot s6 phuong phap chitng minh todn hoc.
1) Phuong phdp chitng minh truc ti€p
Pé chitng minh ménh dé ding c6 dang E = F,
ta xAy dung va chitng minh ddy cdc ménh dé sau 1a ding:

E = E1
E1 = E2
E.=F
Vi du : chiing minh n€u n nguyén t& > 5 thi n*1 chia hét cho 24

Giai :
1) nla nguyén t6’'> 5 = n-1, n+1 la cdc sé chdn.
2) n-1 va n+1 la hai sé chdn lién tiép = (n-1).(n+1) chia hét cho 8.
3) n-1, n, n+1 la ba s6 nguyén lién tiép = (n-1).n.(n+1) chia hét cho 3.
4) nla s6 nguyén t6' > 5 = n khong chia hét cho 3.
5) tir 3)va4)tacé (n-1).(n+1) chia hét cho 3.
6) tiw2)vas)ta co n-1 = (n-1).(n+1) chia hét cho 8x3=24

2) Phuong phap chiing minh phan chitng
Co sd clia phuong phéap chitng minh phan chiing 14 qui tic mau thuin:
p—>q © (PAlY—0
3) Phuong phdp ching minh quy nap
Nguyén 1y quy nap : ménh dé Vn € N, p(n) 1a hé qua cia ménh dé
P(0) A [Vn € N, p(n) — p(n+1)]
DPé€ chitng minh p(n) diing v6i moi n € N, ta thyc hién 2 budc:
Budc 1 (co sd) : kiém chitng p(0) diing.
Budc 2 (quy nap) : gid sit n € N ding, ta ching minh p(n+1) ding.
Vidu 1: chiing minh V ne Ntacé:

O+1+..+n= n(n+1)

Viduy 2: cd Lan cAm 1 t3 gidy va cit thanh 7 manh, sau d6 nhit mot trong nhitng
manh gid'y da cdt va lai cdt thanh 7 mdnh va cit ti€p tuc cdt nhu vay. Sau mot hdi co
Lan thu nhitng manh gid'y da cit va d€m dugc 122 manh. Hdi cd Lan d€m diing hay
sai ?

Huéng din : tdng s6 manh gidy c6 dang 6k+1.

Bai tap chuong 1



Chuong 2 : PHEP PEM.

2.1
2.2

Nhic lai ly thuyét tap hgp va anh xa.
Tap hgp.
1. Khdiniém vé tap hop
a. Tap hgp va phan tu.
Téap hgp la mot trong nhitng khdi niém cd ban (nguyén thiy) clia todn hoc, khong
dugc dinh nghia, ma lam cd s& d€ dinh nghia cdc khai niém khéc.
Vi du:
e Tap hgp cdc bai thd cia Han Mic Tu.
e Tap hgp cdc nghiém s6 thyc clia phuong trinh x*+3x-4=0.

e Ho cidc dudng tron déng tim.
e Ld&p cdc ham da thic.
e Hé cédc phuong trinh tuyén tinh.

b. Dién ta tap hop.
Céch 1: Néu ra tinh chdt diic trung cla cdc phan ti tao ra tip hgp, thudng dudc
thé hién bi mot vi tir p(x) theo mdt bién x :
A={xeU | px}
U dugc goi 1a tdp hgp vil tru.
Vidu:A={xe N | x1as6nguyéntd }
A={xeR | x*-1=0}
Cédch 2 : Liét ké tdt cd cdc phan tk vi€t trong hai ddu ngodc nhon { } cdch nhau
béi dau ; hoidc,
Vidu: A=
B

{-1,1}
{-2;5;7,105}

c. Céc tap hop so.

N={0,1,23,..} : tAp hop cdc s6 ty nhién.
N*={1,2,3,..} : tAp hop cdc s6 tu nhién khdc khong.

Z={.,-2,-1,0,1,2,..} :tap hop cdc sd nguyén.
Q={pq | p.q € Z va q#0 } : tAp hop cdc s6 tu nhién.

R : tap hgp céc so tu thuc.
C : tap hgp céc so phiic.

d. Phén loai.
Né&u tip hgp A c6 n phan ti thi ta néi A 1a tip hitu han va vi€t 1Al = n.
Né&u tap hgp A c6 vo s& phan tif thi ta néi A 12 tdp v han va viét |Al = +o.

e. Tap hgp rong.
Tap hdp khodng c6 phan tir nao goi la tdo hop rong. Ky hiéu @.
Nhu vay Al =0




f. Tap hdp con. Néu moi phan ti¥ cla tip hgp A déu la phin tf cda tip hdp B
thi ta n6i A 1a tdp hgp con cia B, ky hiéu A C B.
Nhu vay : AcCcB ©(Vx,xe A=>x€eB)
Tu dinh nghia ta c6 :
DcCA
ACA
Néu A c B va B C A th2 ta néi A bing B va vi€t A =B
NéuA#BthiAZBvaBz A

g. Biéu dd Venn : BE d& hinh dung mét s& quan hé giita cdc tip hop ngudi ta con
bi€u dién tip hop bdi mot dudng cong kin goi la bi€u dd Venn.
Vidu :

ANB AUB
N y
2. Cac phép toan trén tap hgp.
Pinh nghia : Gid st A, B 1a hai tip hgp con cua tip hgp vil tru U.
a. Phépgiao: AnB={xeU|(xeA) A(xeB)}

b. Phéphgp: AUB={xeUl(xeA) v(xeB)}
c. Phin bu: A={xeUlxgA}

3. Tinh chit cia cic phép toan.

1. Tinh giao hodn. 4. Cong thitc De Morgan.
ANB=BnNnA AUB= ANB
AUB=BUA AnB= AUB

5. Phan ti trung hoa.

2. Tinh k&t hgp. AU =A
ANnB)NnC=ANnBNCO) AnU=U
(AUB)UC=AUBUCQC) 6. Phan bi.

AUA=U

3. Tinh phan ph6i. ANA=gQ
ANnBuUC) =(ANB)U(ANC) 7. Tinh théng tri.
AuBnNnO=(AuB)Nn(AuUuC) AulU=U

ANngd=

Ghi chu:
Ta c6 thé viEt A UB w Cthay cho(AuB)uChay Au (BuC)

va U4 =Aa0AU.UA,

i=1

ﬂAI:A]mAzm ZOVA,

i=1



4. Tich Descartes cua tap hgp.
Tich Descartes ctia hai tap hdp A, B ky hiéu A,B 1a cdc cidp c6 thit ty (a,b) trong d6
ae A,be B.
AB={(ab)lac A beB}
Vi du, n€u A={a,b}, B={1,2,3} thi
AB ={(a,1),(a,2), (a,3), (b,1), (b,2), (b,3) }
Dinh ly : Cho cédc tap hgp hitu han A, B, A A,
|AB| =[Al . |Al
Al Asx x An | = AL AT A,

A, .Ta co:

oo

2.2 Anhxa.
Cac dinh nghia
Dinh nghia 1:
Mot dnh xa f tor tdp hgp X vao tdp hdp Y, ky hiéu £:X—-Y, la phép
twong tng lién k&t mdi phin tif x € X véi mot phan tf duy nhaty € Y.
Khi 4y ta viét : f:X— Y
x — y=f(x)
X goi 1a tAp ngudn, Y goi la tap dich
Phan tf y = f(x) goi 12 4nh ciia x, x goi 12 nghich 4nh clia y
f(X)={ye Y| Ixe X,y=£(x) } goi la mién gid tri cda f.

Vidu :
Phép tuong ting f:R—> R
X =y =2x+1
la moOt 4nh xa to R vao R.
Phép tuongting f:R— R
2
X—=y =
Y x=5
khong phdi la d4nh xa tir R vao R.
Dinh nghia 2:

i.  Né&u A la mot tdp con cia X thi 4nh ctia A bdi f 1 tap hop
f(A)={ye Y | Ixe A, y=f(x) }
ta ciing vi€t f(A) = {f(x) | x € A}

ii. NE&uBlatap conclia Y thi 4nh ngugc ctia B 1a tip hdp
f1B)={xe X|f(x)e B}

Dinh nghia 3 (cac loai 4nh xa) Cho dnh xa f:X—>Y
e fdudc goila don dnh n€u Vx,, x, € X, X1 # Xo = f(x;) # f(X»)
e fdudc goila toan dnh n€uf(X)=Y
e fdugc goila song 4nh néu f dong thdi 1a don 4nh va toan dnh.



Chi y : néu f:X—Y la song 4nh, khi 4y Vy € Y, 3!x € X: f(x)=y

Do d6 tuong ting y—x 1a mdt dnh xa tr Y vao X va goi 1a dnh xa ngugc cua f, ky
higu !

Vi du:

Cho f:Z — Q sao cho f(x) = g f don 4nh nhung khong toan dnh.

Cho f: R — R saocho f(x) =x, f1a song 4nh, f1x) = ¥x

Chof: R —> R, f(x) = 2x+1 Ia song &nh va £ (x) = XT‘I

Dinh nghia 4 (dnh xa hgp): Cho hai 4nh xa
f:X—>Yvag:Y—>Z
Anh xa hdp h 1a dnh xa tir X vao Z xac dinh bdi:
h=gf: X—>Z
x = h(x) = g(f(x))
Vi du: cho f: R — R xdc dinh bdi f(x) = cos(x)
va g : R = R xdc dinh bdi g(x) = x*+1
Ta ¢6 g.f : R — R xdc dinh béi g, f(x) = g(f(x)) = g(cos(x)) = cos’x+1

Dinh ly: Gia st f 1a mot dnh xa tr X vao Y, A, A, 1a hai tip con tuy ¥ cla X,
Bi, B, 1a hai tdp con tuy y cia Y. Ta co:
f(A1 U Ay =1(A) U 1(Ay)
f(A; N Ay CF(A) N F(A,)
f'BUB)=f" BYU (B
f'BinBy)=f" BN £ (By

Phép dém.
2.2.1 Nhitng nguyén ly d€m cd ban.
1. Nguyén ly cong.
Gia st mot cong viéc dugc phan thanh n trudng hgp riéng biét:
Truong hgp 1 c6 m, cach, trudng hop 2 ¢ m;, cich, ..., truéng hgp n co
m, c4ach. Khi d6 s6 cdch chon thuc hién cong viéc 1a m; + m, +..+ m,
Vidu 1: Cho tip hgp A = {a, b, ¢c}. H3i ¢6 bao nhiéu cach chon ra mét tap
con B clia A
Gidi: Mot tip hdp con B clia A ¢6 s& phan ti tir O cho dén 3 :
Trudng hgp 1: |IB|=0,c6 1 cach chon (D).
Trudng hgp 2: |IB| =1, c6 3 cich chon ( {a}, {b}, {c}).
Trudng hgp 3: |B| =2, ¢6 3 ciach chon ( {a,b}, {a,c}, {b,c}).
Truong hgp 4: [B|=1, ¢6 1 cach chon ( {a, b, c}).
Vay s6 ciach chon la 14343+1 =8



Vi du 2: Gi4 tri bi€n k bing bao nhiéu sau khi doan chuong trinh Pascal sau
dugc thuc hién ?

k:=0

fori:=1tonl do
k:=k+1;

fori:=1ton2do
k:=k+1;

fori:=1 to nm do
k:=k+1;

Chi y : nguyén ly cong c6 thé phat biéu dugi dang ngdén ngit tip hdp nhu sau:
Cho Ay, A,, ... A, 12 cic tap hgp rd1 nhau, ta c6:
AT U A U...UAL = A + Ay + ... +|AL|

Vi du 3: Mot trudng PTTH ¢6 250 hoc sinh I6p 10, 200 hoc sinh 16p 11 va
150 hoc sinh 16p 12. Hdi sd hoc sinh tdng cong clia trudng 12 bao nhiéu ?
250 + 200 + 150 = 600

2. Nguyén ly nhan.

Gia sit mot cdng viéc dugce thuc hién qua n budc lién tié€p, budc 1 cé
m; cdch, budc 2 ¢ m, céch, ..., budc n c6 m, cach. Khi d6 s6 cdch chon
thyc hién cong viéc la m;. m; ... m,

Vidu I: Trong mot 16p hoc ¢6 30 nguGi. C6 bao nhiéu cdach cit mdt ban dai

dién gdbm mot 16p trudng, modt 16p phd, mot thi qui ?

Viéc ctf ra ban dai dién gdm 3 budc:
Budc 1: ¢t 16p trudng, ¢ 30 cach.
Budc 2: ¢t 16p phé , ¢6 29 céch.
Budc 3: ctr thi quy , ¢6 28 céch.

Vay theo nguyén ly nhan, c6 30.29.28 = 24360 céch.

Vi du 2: C6 bao nhiéu sd ty nhién gdm 5 chit s6 d6i mot khac nhau chia hét
cho 10 ?

Giai: Pit x =a;ayazasas 12 sd thda mén bai todn.
as c6 1 cdch chon (vi x chia hét cho 10 nén as=0).
a4 ¢6 9 cach chon.
as; ¢6 8 cach chon.



a, c6 7 cach chon.
a; ¢6 6 cach chon.
Theo nguyén 1y nhan ¢6 1.9.8.7.6 = 3024 s6 théa min yéu cau.

Vi du 3: C6 bao nhiéu diy nhi phan c6 do dai bing 7 ?
Gidi : Mdi mot bit trong ddy nhi phan c6 2 cdch chon. Theo nguyén Iy nhan
¢6 2’ = 128 day nhi phan c¢6 d6 dai 7.

Vi du 4: C6 bao nhiéu 4nh xa tir tAp hop A c6 m phan tif vao tip hdp B c6 n
phan ti ?

Gidi : Mdi phan tif trong tip hop A c6 thé chon n dnh trong B.
Vay ¢6 n™ cdch chon dnh xa tir A sang B.

Vi du 5: Mot hé thong mdy tinh c6 mat khiu truy cAp dai tir sdu dén tam ky
tu , trong d6 ky tu 13 chif cdi hoa hoic chif s6, mdi mat khdu phai chia it nhat mot
chir s6 . H3i ¢6 bao nhiéu mat khau ?

Giai : Goi P 1a tdng s6 mat khau can tim va Py, P;, Pg tuong ting 13 s& mat
kh4u dai 6,7,8 ky ty. Theo nguyén ly cong ta c6 P = Pg + P; + Py

Ma Py = Pg, - Py, v3i Py, 12 s6 mat khau dai 6 ky tu, Pg, 12 s6 mat khdu dai 6
ky tu khong chita chit s6 nao ca.

Ta c6 Pg, = 36°, P, = 26° (26 ky tu chit cdi hoa va 10 ky tu chit s8)

Vay Pg = 36° - 26°

Tuong tu P; = 36" - 26, Pg=36° - 26°

Vay P = 36°-26°+36" - 26"+ 36" - 26" = 2.684.483.063.360

Chi y : nguyén ly nhan c6 thé phat bi€u dudi dang ngdn ngit tip hop nhu sau:
Cho Ay, A,, ... Ay 1a cac tap hgp, ta co:
Al x Ag x .. x Ap| =AYl . |Ag] . ... JAL]

2.2.2 Nguyén ly bu tru.
Khi hai cong viéc c6 thé dudc lam ddng thdi ta tinh tdng s& cdch lam tirng
cong viéc rdi trir di s6 cdch 1am dong thdi cd hai cong viéc.
Vidu 1: C6 bao nhiéu ddy nhi phian c¢6 dd dai bing 8 hodc bit dau bing bit 1
hoic két thiic bing hai bit 00 ?
Gidi : S6 ddy nhi phan dai 8 bit bit ddu bing 11a 27 = 128.
S6 ddy nhi phan dai 8 bit k&t thic bing 00 1a 2° = 65.
S6 diy nhi phan dai 8 bit bit dau 1 va két thic 00 1 2°=32
Vay tong s ddy nhi phdn cin tim 13 128+64+32 = 160

Chd y : nguyén ly bu trir ¢6 thé phét biéu dudi dang ngdn ngit tip hdp nhu sau:



Cho Ay, A, ... A, 1a cac tap hop, ta co:
AT U A [ =|A + Ay - [AT M Ay
AT U A, U A3 = Al + A + [As] - AT N As |- |AT N Az |- [ Ay M Az
+ | AN A N A5

Vi du 2: Trong mdt 16p hoc ¢6 180 sinh vién. Trong s6 nay c6 55 sinh vién

chon hoc mdén Anh vin, 45 sinh vién chon hoc mén Anh van va 15 sinh vién chon
hoc cd hai mdon Anh vin, Phap vin. Hdi c6 bao nhiéu sinh vién khdng theo hoc Anh
vin Ian Phap vin.

Gidi : goi A, B 1an ludt 12 tap sinh vién chon hoc moén Anh vin, Phdp vin.
Ta co6 |A| =55, IB|=45,|An B|=15.

S6 SV theo hoc Anh hoiic Phép vin 1 |A| + [B| - |A N B| = 55+45-15 = 85
Vay s6 SV khong hoc cd Anh 14n Phép vin 1a 180 - 85 =95

Vidu 3: Gid st ¢6 1200 sinh vién hoc ti€ng Anh, 850 sinh vién hoc ti€ng

Phép va 100 sinh vién hoc ti€ng Pic, 90 sinh vién hoc cd ti€ng Anh va Phdp, 15
sinh vién hoc ca ti€ng Anh va Ditc, 10 sinh vién hoc cd ti€ng Phap va Dic . N&u tat
c4 2050 sinh vién déu hoc it nhAt mdt ngoai ngi thi c6 bao nhiéu sinh vién hoc ca
ba thit ti€ng ?

Gidi : Piat A, B, C 1an ludt 1 tap hop sinh vién hoc ti€ng Anh, Phip, Pifc.
Khi dé: |A| = 1200, |B| = 850, |C| = 100,

JANB|=90,  ANnC|=15,BnC|=10
MaAuBUC|=|Al+|B|+|C|-[ANnB|-|[ANC|- BNC|+|AnBNC|
Hay 2050 = 1200 + 850 + 100-90 - 15- 10+ |[An B n C|

Viy ANnBNC|=15

Vi du 4: Héi trong tap X = { 1, 2, ..., 10000 } c6 bao nhiéu s6 khong chia hét

cho bAt cif s6 nao trong cdc s6 3,4, 7 ?

Aql

2.3.

Gidi: PiatA;={ xe X|xchiahétchoi},i=3,4,7
Vay s0 lugng cdc s6 can dé€m 1a
N = 10000 - [A;U Ay U A, |
= 10000 - |As] - [Aql - [A7] + [As N Agl + [A3 N Agl + [As 0 Ag - [A3N AN

= 10000 - [10000/3] - [10000/4] - [10000/7]
+ [10000/12] + [10000/21] + [10000/28] - [10000/84]
= 4286

Giai tich té hgp.

2.3.1. Hoan vi.
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DPinh nghia: Mot hodn vi cia n phin tif 13 mot nhém c6 thit tw gdm dd mitn
phan tir da chon.
Vidu: Vi M = {1,2,3} ta c6 tat cd cdc hodn vi sau diy clia M:
(1,2,3), (1,3,2), (2,1,3), (2,3,1), (3,1,2), 3.2,1)

Pinh 1y : S6 hodn vi cia n phan tif 13 P, = n!

Vidu 1: Thiy gido mudn ting 5 quyén siach khac nhau cho 5 hoc sinh. Héi
¢6 bao nhiéu cach ting ?
Gidi : S6 cdch ting 1a Ps=5! =120

Vi du 2: Ngudi ta x€p ngdu nhién 5 14 phi€u ghi s6 tir 1 d€n 5 canh nhau.
a) C6 bao nhiéu cdch x&p d€ cac phi€u chin luén & canh nhau ?
b) C6 bao nhiéu cich x&p dé cdc phi€u phan thanh hai nhém chin 18 riéng biét ?
Giai :
a) C6 thé x&p cdc phi€u chin vao vi tri c6 diu *, phi€u 1é vao vi tri c6 dau + :
R +HH 4 ++HH 4 S e
Vayso cachxépla:4.2!.31=48
b) C6 thé x&p thanh hai trudng hop :
R va o
Vay sd cdch xépla2.2!.3!=24

2.3.2. Té hgp va chinh hgp.
Dinh nghia :
a. Mot chinh hop chdp k tir n phan tir (1 <k <n ) 12 mot nhém c¢é thit ty gdm k
phan tif khdc nhau 14y tir n phan i da cho.
b. Mot td hop chap k tir n phan ti ( 1 <k <n ) 12 mot nhém khong phin biét
thtt tw gdm k phan t khdc nhau 14y tir n phan ti da cho.

Chd y : Cho tdp M c6 n phin ti.
C6 1 t6 hdp chip 0 cia M, d6 1a tap rdng.
C6 1 t6 hgp chdp n ctia M, d6 1a tip M.
M c6 2" tap con.

DPinhly :
a) S& chinh hgp chiap k clia tip n phan tif 1a:

k_oonl 3 3
A”_(n—k)!_n(n D...(n—k+1)

b) S& t6 hdp chap k ciia tap n phan ti 1a:



v A, n!

Co= a0 = ho—n,

Vi du 1: Mot I6p hoc 10 mon, mdi ngay hoc hai mon. Héi c¢6 bao nhiéu cich
sip x€&p thdi khéa biéu ?
S6 cich sap x&p thdi khéa bi€u 1a s chinh hop chap 2 tir 10 phan ti :
A= 1 199=00
(1ro-2)! 8
Vidu 2 : Mot td gdbm 8 nam va 6 nit . Cé bao nhiéu cdch chon mdt nhém 5
ngudi trong d6 c6 ding 2 nil.

Gidi :
. . !
S6 cdch chon 2 nit trong s6 6 nit 1a CZ _ o 15
204!
. . !
S6 cdch chon 3 nam trong s6 8 nam la CZ _ 8 56
315!

Vay s cdch chon 1a 15.56 = 840

Vidu 3 : M6t 16p hoc ¢6 20 sinh vién trong d6 2 cdn b 16p. HGi c6 bao
nhiéu cach ¢t 3 ngudi di du hdi nghi sinh vién cda trudng sao cho trong 3
ngudi d6 c6 it nhat mot can bod 16p.
Gidi :
S6 cdch chon 3 trong s6 20 sinh vién tuy y : Czo .
S& cdch chon 3 trong s6 18 sinh vién khong ¢6 cdn bd 16p : (',

20! 18!

Vay s8 cdch chon theo dé bai: (), - C;:m‘m =1140-816=324

Vidu4: Cho7chirsd 1,2,3,4,5,6,7
a) C6 thé 1ap dudc bao nhiéu sd gdm 5 chit s& khic nhau tirng d6i mot ?
b) Trong cdc s6 § a) c6 bao nhiéu sd chin ?
Giai :
a)  MJdi s6 &ng v6i mdt chinh hop chap 5 tir 7 phan ti
C.=7.6.543=2520
b) DPitsox=a a,asasas
Do x chinnénas=2,4,6 :c6 3 cach chon.
V6i mdi cach chon ascé C: =6.5.43=360
Viy s cdach chon 1a 3. 360 = 1080

Pinh Iy : Cho cdc sd nguyénn, k thda : n>1 va 0 <k <n. Khi dé:

)  C=C"
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b C=C.=1.C,=C =n
k k k-1
C) Cn+1=Cn+Cn

2.3.3. T6 hgp va chinh hgp lap.
Dinh nghia :

a) Mot chinh hdp 1dp chap k tir n phan ti¥ 12 mot nhém c¢é thit tw gdm k phan ¥
18y tir n phan ti¥ di cho, trong @6 mdi phin ti¥ c6 thé c6 mit 1,2,.. , k 1an trong
nhom tao thanh.

b) Mot t6 hop lip chap k tir n phan tif 13 mot nhém khong phan biét thit ty gdm
k phin tif khong nhat thi€t khdc nhau 1y tir n phan tir da cho.

Luu y : Vi mdi phan ti c¢6 thé xuat hién nhiéu 1an nén c6 thé k > n.

Vidu : Cho 3 phan it 2, 3, 5.

Ta c6 cac chinh hgp ldp chap 2 1a:
2,2) (2,3) (2,5
(3,2) (3,3) (3.5
(5,2), (5,3) (5.5)

Ta c6 cic t& hgp lip chap 2 1a:
2,2) (2,3) (2,5
3,3) (3,5 5,5

Pinh Iy :
a) S& chinh hgp lip chip k clia tap n phan tif 1a: Zk = nk

k
n+k—1

b) &'t hop lip chap k clia tap n phan tir la: 7 = C
Vidu 1: D€ ding ky mot loai mdy méi ngudi ta dung 3 chit s& trong 9 chif s6 tir
1 d&n 9. Héi c6 thé ddnh s6 dudc bao nhiéu may ?
Gidi: MOdi s6 may 1a mot chinh hgp ldp chap 3 tir 9 phan t da cho.
Viy c6 thé dénh s& duge 4 =9’=729

Vi du 2: C6 4 loai bt chi xanh, db, vang, tim va mdi loai c6 it nhat 6 cay

C6 bao nhiéu cdch khidc nhau dé mua 6 ciy ?
Giai : S& cach mua 6 cy biit chi 13 s t6 hop lip chap 6 tir 4 phin t da cho
9 98.7

~6 6 6 . _—
C4_C4+6—1_C9_a_ 1.2.3 =8

10
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Pinh Iy : (Khai trién 1y nhi thiic Newton)
Cho cdc s thuc a, b va s6 nguyénn > 1. Ta c6:

n NSk ko k n 1 on-lq1 2 242 n-l 1yn-1  1n
(a+b) ZZCna b =a +Cna b+Cna b +'"+Cn ab +b (*)
=0

, - k n—k A P A A 2. P PR Ao ,
Chuy:Vi (O =, néncdcso hang v€ phdi cia (*) c6 tinh doi xting.

Vidu 1: (a+b)* = a* + 4a’b + 6a°b” + 4ab’ + b*

Vidu 2: Tinh hé s6 ctia x'’y" trong khai trién ctia (x+y)>
U 3 250
Giai: hé sd nay bang (O, = o 5.200.300

2.4 Nguyén ly Dirichlet (nguyén Iy chudng bo cau).

2.4.1 Nguyén ly Dirichlet.
C6 n con bd cau dugc x&p vao m cdi chudng véi n>m.
Khi d6 c6 it nhat mdt chudng chita it nhi't 2 con bd ciu.

Vi du 1: Trong s& 367 ngudi bao gid ciing tim dudc hai ngudi c6 ngay sinh
giong nhau.

Vi du 2: Trong k¥ thi hoc sinh gidi To4n, di€m bai thi dugc ddnh gid bdi mot
s6 nguyén trong khodng tir 0 dé€n 100. Héi phai c6 it nhit bao nhiéu hoc sinh dy thi
dé chic chin tim dugc hai hoc sinh ¢6 di€m gidng nhau.

2.4.1 Nguyén Iy Dirichlet tdng quat.
Né&u dem x&p n ddi tugng vao k hdp thi ludn tim duge mot cdi hop chita
khong it hon n/k déi tugng.

Vi du 1: Trong 100 ngudi c6 it nhat bao nhiéu ngudi sinh cling trong mot
thang ? (100/ 12 =28,3 2 9 ngudi)

Vi du 2: Trong 16p c6 30 hoc sinh. Khi vi€t chinh td em Hung pham 13 131,
con cdc em khdc it hon. Chitng minh riing trong 16p c6 it nhat 3 em méc cung s& 16i
nhu nhau.

Bai tap chuong 2

11



Chuong 3 : THUAT TOAN

3.1
3.1.1

Thuit toan.
Khai niém thuit toan.
Khi thiét k& va cai @it mét phAn mém tin hoc cho mot van dé nao dé, chiing ta cin phii dua
ra phuong phap gidi quyé&t ma thyc chat l1a thuit toan gidi quyé&t van dé nay. N&u khong tim
ra mét phuong phap gidi quyét thi khong thé lap trinh dugc.
Pinh nghia: Thuit toan gidi bai todn dit ra 1a mot thi tuc xdc dinh bao gdm mét diy hhitu
han cic budc can thuc hién dé€ thu dugc 16i gidi ctia bai toan.
Céc dic trung cua thuit toan:

e DPau vao va dau ra (input/output): Moi thuit toin du don gian d€n may ciing nhan dit

lieu ddu vao, xi I né roi cho ra dit liéu cudi cung.

THUAT

INPUT TOAN

OUTPUT

e Tinh xdc dinh (definiteness): C4c budc trong thuat toan phai duge xdc dinh chinh xic
va ré rang, khong thé giy nén su nhap nhing, 1an 1on. Néi cach khéc l1a trong cuing
mot diéu kién, hai bd xit Iy (ngudi hodc may) thuc hién ciing mét buée ctia thuit toan
thi phai cho cung ké&t qua.

e Tinh hitu han (finiteness): mot thuit toan phai cho ra 10i giai ding (hay két qua) sau
mot s6 hitu han buéce véi moi dau vao.

e Tinh don tri (uniqueness): Cac két qua trung gian cia tirng buéc thyc hién mot thuat
toan dugc xac dinh don tri va chi phu thudc vao ddu vao va cic két qua ciia cac bude
trudc.

e Tinh hiéu qua (effectiveness): Mot bai toan cé thé c6 nhiéu thuit todn khic nhau.
Tinh hiéu qua ctia mét thuit toan dugc danh gia dya trén mot so tiéu chudn nhu : s&’
phép tinh cin thyc hién, dung lugng bo nhé va thoi gian khi thuit todn dugc thi hanh.

e Tinh tong quat (generaliness): Mot thuit todn c6 tinh tdng quat 13 thuit todn phai
dugc 4p dung cho moi trudng hgp ciia bai toan chit khong phai chi 4p dung cho mét
vai trudng hgp don 1€ nao dé.



Vi du 1: Cho 3 s6 nguyén a, b,c. M6 ta thuit todan tim sé 16n nhat trong ba s da cho.
Giai:

Input : yéu cau cho biét gia tri ctia a,b,c.

Piatx:=a

Néub>xthiditx:=b

Néuc>x thiditx:=c

5. Output: S6'16n nhat 1a x

Tu twéng cia thuit todn la duyét 1an lugt gia tri cia tirng s& va giit lai gid tri
16n nhat va bi€n x. K&t thic thuit todn, x cho sé6 nguyén 16n nhit trong ba so
da cho.

b=

Vi du 2: Thuit toan giai phuong trinh bac hai ax’+bx+c=0 (a # 0)
Giai:

1. Input : yéu cAu cho bié€t gia tri ctia a,b,c.
2. Néua=0 thi

2.1 Thong bio ddu vao khong dam bio.

2.1 K&t thic thuit toan
3. Truong hgp a # 0 thi

3.1 Tinh gi4 tri A = b - 4ac

3.2Néu A >0 thi

3.2.1 Phuong trinh cé hai ngiém phan biét

_=b- JA _—b+ JA
 2a Y= 2a

3.2.2 K&t thac thuat toan.
3.3NéuA=0thi

3.3.1 Phuong trinh cé ngiém kép
_=b
" 24

3.3.2 K&t thic thuit toan.
3.4NEéuA<0thi

3.4.1 Phuong trinh vo ngiém.

3.4.2 K&t thic thuat toan.

X

X




3.1.2 Biéu di€n thuat toan.

C6 ba phuong phap thudng diing dé bi€u dién thuit todn:

e Dung ngdn ngit ty nhién.

e Dung luu do.
e Dung ma gia.
1. Ngbn ngit ty nhién:

Hai vi du trén dién t4 thuat todn theo ngdn ngif ty nhién

2. Luu do.

Vi du : Luu db thuat toin phuong trinh bac hai ax® + bx + ¢ =0

A 4

Hoéi gid tria, b

A 4

A=b*— 4ac

A>0

_—b*JA

1,2
2a

A 4

Tréd 161 PT c6
hai nghiém x »

A 4

A=0
I
ol

2a

A 4

Tré 16i PT ¢6
nghiém kép x;

Tra 16i PT
vO nghi€ém




3. Ma gia.
Viéc st dung Iuvu dd sé rat cong kénh ddi vdi cdc thuat todn phic tap. Vi vay ngudi ta con viét
cac thuét giai theo mot ngdn ngl tya ngdn ngit 1ap trinh, duge goi 1a ma gid. Trong ma gia, ta
st dung cdc cd phap c6 cau triic chudn héa cia mdt ngdn ngir 1ap trinh ndo dé ( nhu Psacal,..)
va van st dung ngdn ngit ty nhién.

Vi du : Thuit todn gidi PT bac hai ax>’— bx +c=0
If delta > 0 then
Begin

X1 := (-b + sqrt(delta) / (2*a)

Xz := (-b - sqrt(delta) / (2*a)

xuit két qua : phuong trinh ¢6 hai nghiém 13 x; va x,
end

else

if delta = O then

xuit k&t qud : phuong trinh ¢6 nghiém kép la —b/(2*a)
else

xuit k&t qud phuong trinh vo6 nghiém

3.2 Mot so thuat toan xit 1y s6
3.2.1 Thuit todn ki€m tra s6 nguyén t&

Van dé : Cho mot s6 nguyén duong m. Ki€m tra m c6 phdi la s6 nguyén duong hay khong

0
* Input : S6 nguyén duong m.
* Output : true n€u m 1a s6 nguyén t6, false n€u ngugc lai.
Function NguyenTo(m);
Begin
1:=2;
while (i <= \/%) and (mmodi=0)doi:=i+l;
NguyenTo := (1> Jm );
End;

TU thuat todn trén ta ¢6 thuat todn tim va in ra cdc s6 nguyén té nhd hon sd nguyén dudng n cho
trudc:

* Input : S6 nguyén duong n.

* Output : c4c s& nguyén t6 nhd hon n.
Function ListNguyenTo(n);

Begin

fori:=2ton-1do
if NguyenTo(i) then write(i,5);

End;




3.2.2 Thuit todn tim uSc sd chung 16n nhi't clia hai s6 ty nhién
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Van dé : Cho a, b 12 hai s6 ty nhién. Tim udc s6 chung 16n nhitcliaa va b ?

Theo dinh nghia: udc chung 16n nhat (UCLN) cda hai s& a va b 1a s6 ty nhién d 16n
nhat trong tip cdc udc chungclaava b, ticla: d= max{c| a:c,b:c}

Chu ¥ : v6i moi sO tu nhién a, ta ¢6 : UCLN(a, 1) = 1; UCLN(a,0)=a

Qui wéc : UCLN(0, 0) = 0

Ta c6 tinh chat : UCLN(a,b) khong ddi khi ta hay s& 16n hon trong hai s& biing hiéu
s& clia né véi sd thit hai: UCLN(a,b) = UCLN(a, b-a) néu b >a

* Input : Hai s6 nguyén duong a, b.
* Output : UCLN cta a va b.
Function UCLN(a,b);
Begin
while (a>0)and (b>0)do
if a>=b thena :=a-b
elseb:=b-a;
UCLN :=a;
End;

Cht y: Phép tim duw a MOD b tuong duong vSi phép trir lién ti€p khi hiéu a-b van 12 mot s tu
nhién. Khi d6 ta ¢6 : UCLN(a, b) = UCLN(a MOD b, b)
PE Y ring0<aMODb<b<b, do d6 thuit todn dugc viét lai nhu sau :

* Input : Hai s6 nguyén duong a, b.
* Output : UCLN ctia a va b.
Function UCLN(a,b);
Begin
while (b>0) do
begin
r:=a MOD b;
a:=b;
b:=r;
end;
UCLN :=a;
End;

Thuat todn tim s& 16n nhat trong day hitu han s0.
Van dé : Cho mdtday gdmnsd :  ay, a, as, ..., ap
Tim s6 16n nhA't trong diy ?

* Input : Day s8 aj, as, a3, ..., a,
* Output : L 12 s6 16n nhAt trong day.
Procedure SoLonNhat(a, n, L);
Begin
L:=ay;
fori:=2tondo
if a;>L then L :=a;;




End;

3.2.4 Thuat todn sip x€p .
Van dé : Cho motday gdmnsd :  ay, as, a3, .., an
Hiy thuc hién viéc sip x&p d€ diy s6 trén ting dan
Thuit todn ndi bot (bubble sort)
Sip x&p ting dandiy:4 5 1 3 2

Buéce 0 1 2 3 4

4 4 1 1 1
5 1 3 2 2
1 3 2 3
3 2 4
2 5

* Input : Day s6 ay, as, a3, ..., an

* Output : Dy s6 aj, as, a3, ..., a, XEp ting

Procedure BubbleSort(a;, a, as, ..., a,);

Begin
fori:=1ton-1do
forj:=1ton-ido
if a; > aj,; then ddi chd a; va aj;

End;

Hiéu chinh thuit todn sip x&p ndi bot d& né dirng khi khong cin sy d6i chd nita.

* Input : Day s8 aj, as, a3, ..., a,

* Output : Dy 6 aj, a2, a3, ..., &y x&p tAng
Procedure BubbleSort(ay, a,, as, ..., a,);

Begin

1:=1; done :=false;
while (i < n) and (done = false) do
begin
done := true;
forj:=1toton-ido
if aj > aj,; then
begin
ddi chd a; va aj,;
done := false;
end;
1:=1+1;
end;

End;




3.2.5 Thuit todn tim ki€m .
Van dé : Cho mot x va mdt ddy gdm n s&
ai, 4z, 43, ..., Ap
Hiy xdc dinh xem phin tf x c6 trong diy s6 trén hay khong ? Li gidi cia bai todn nay la
gid tri chi vi tri (hay chi s6) cia mdt phin tf trong diy biing x ho#c 1a n+1 néu x khong c6
trong day.

Thuét to4n tim ki€m tuyé&n tinh (hay tuan tu)

* Input : Ddy s6 a gdm n phan t a;, a,, as, ..., a, va phan ti¥ x
* Output : Vi tri clia x trong ddy ho#ic n+1 néu khong tim thiy
Function LinearSearch(a, x, n);
Begin

1:=0;

Repeat

1:=1+1;
Until (i>n) or (x=a;);
linearSearch :=1;

End;

Thuit todn tim ki€m nhi phan (Binary search )

* Input : Ddy s6 a gdm n phan it a;, a,, a3, ..., a, va phan tif x
* Output : Vi tri clia x trong ddy hoiic n+1 néu khong tim thiy
Function BinarySearch(a, x, n);
Begin
l1:=1; {l1a di€m miit trdi ciia khodng tim ki€m }
r:=n; {112 diém mit phai cia khodng tim ki€m }
Repeat

J = (I47) div 2;
if x <athenr:=j+1;
else 1 :=j-1;
Until (x=a) or (I>r);
if x=a then BinarySearch :=1
else BinarySearch := n+1;

End;




3.3
3.3.1

3.3.2

Do phic tap cua thuit toan.

Khai niém vé do phic tap ctia thuit toan.

Mot khdi niém quan trong clia thudt todn 1a dd phifc tap ciia thuit todn. NhS d6 ta c6 thé danh gid
va so sanh dudc cac thuat todn véi nhau.

Do phifc tap tinh todn ctia thudt todn 13 Iugng thdi gian va bd nhd cin thi&t dé€ thuc hién thuat
todn.

0 day ching ta chi dé cap dén thdi gian cin thi€t dé thyc hién thudt todn, goi 1a thdi gian tinh cla
thuat todn.
Thdi gian tinh cda thudt todn 12 ham cda dit liéu diu vao. Ta s& lam viéc véi mot dic trung quan
trong cda dit liéu dau vao, dé 1a kich thudc cta né.
e Thdi gian tinh t5t nhi't clia thuit todn v&i dau vao kich thu6c n 1a thdi gian tdi thi€u can
thi€t d€ thuc hién thuit todn v6i moi bod dit liéu ddu vao kich thudc n.
e Thdi gian tinh t6i nhat clia thuét todn vdi dau vao kich thu6c n 1a thdi gian nhi€u nht can
thi€t d€ thuc hién thuit todn véi moi bod dit liéu ddu vao kich thudc n.
e Thdi gian tinh trung binh clia thuit todn véi diu vao kich thudc n 12 thdi gian trung binh
can thi&t d€ thuc hién thudt todn véi moi bd dit liéu dau vao kich thude n.
Pé€ do thdi gian cla thuat todn ta d&€m s6 ciu Iénh ma né thuc hién hoic d&€m s& phép tinh todn s6
hoc, so sdnh, gan .. ma thuit todn doi hoi thyc hién.

Vi du : Xét thuit todn tim s& 16n nhA't trong diy gdm n & ay, ay, ..., a,:

Coi kich thu6c dit liéu nhap 1a s6 lugng phan ti clia ddy s6 , tifc 12 n.

Vong lip trong thuat todn ludn thuc hién ding n-1 1an, do d6 thdi gian tinh tot nhat, tdi
nhét, trung binh ctia thuit toin déu bing n-1.

P4nh gia thoi gian tot nhat, toi nhat va trung binh ctia mét thuat todn.
Trong cdc ng dung thuc t€ ta thudng quan tAim dén mirc do ting 1én clia thdi gian thyc hién thuat
todn khi kich thu6c ciia dit liéu dau vao ting 1én. Thi du, mot thuat todn cé thdi gian tinh tdi nhat
Ia:

t(n) =30n> + 6n + 6
v6i dir liéu dau vao cé kich thudc n.

n t(n) = 30n* + 6n + 6 30n*
10 3066 3000
100 300606 300000
1000 30006006 30000000
10000 3000060006 3000000000

Khi n 16n ta c6 thé xap xi t(n) v6i 30n” .

Trong trudng hdp ndy t(n) c6 tdc do ting gidng nhu 30n>.

Hon nita khi n ting cang 16n thi t(n) ting gidng nhu n” va ta néi t(n) c6 bac 1a n’
ky hiéu t(n) = ©( n?)



Pinh nghia 1: Gia st f va g 1a hai ham ddi s6 nguyén duong. Ta néi :

1.

il.

1ii.

Chi §

Vidu :

f(n) cé bac cao nhat 1a g(n) ky hiéu f(n) = O(g(n))

néu tdn tai cac hiing s& duong C va N sao cho
[f(m)| <C.lgm)| Yn=N

f(n) c6 bac thap nhat1a g(n), ky hiéu f(n) = Q(g(n))

néu ton tai cdc hiing s& duong C va N sao cho
[f(n)| >C.lgm)| vn=N

f(n) c6 bac la g(n), ky hiéu f(n) = O(g(n))

néu f(n) = O(g(n)) va f(n) = Q(g(n)).

: cac ky hiéu O, Q va O 1an lugt doc 1a 6 16n, 6méga va téta.

xétham f(n) = 2D
Do @S n® véin 25 (véi C=1, N=5) nén f(n) = O(n’)
Do n(n2+l) > En véin>1 (v6i C—% N=1) nén f(n) = Q(n’)

T d6 ta ¢6 : f(n) = O(n?)

Tuong tu , ta cé :
Moi da thitc bac k véi hé s6 duong c6 bac l1a n*, tdc 1a
p.(m)y=an"+. . +ak+a, = On

Vi du 2: Chitng minh v6i moi k 1a s6 nguyén duong ta c6 :
1 +2F +..+n* = O
Giai :
Ta cé :
42"+ 40" < n*+n" +. 40" =nn* =n*" khin>1
Do do6
1F+2F +..+n" = Om*™h
Mait khac, ta co :

F+25+. 40" =2 /2 +..+m-D"+n*
> (1/2)" 4.t (n/2)" +(n/2)F
> (n/2).(n/2)" =n*" /2"
nén
1 +25+ . +n* = Q@*
vay

1 +25+ . +n* = @Y
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Pinh nghia 2 :

Néu thuit todn dodi héi thdi gian tinh tot nhi't (tdi nhat, trung binh)
12 t(n) v6i d dai ddu vaon va
t(n) = O(g(n)) (t(n) = Q(g(n)), t(n) = O(g(n)))

thi ta néi thdi gian tinh tot nhat (tdi nhat, trung binh)
cla thuat todn c6 bac cao nhat (thAp nhat, bing) 1a g(n)
hay néi thdi gian tinh t5t nhat (t6i nht, trung binh)
cta thuit todn la O(g(n)) (Q2(g(n)), O(g(n)))

Vi du : P4nh gi4 thdi gian tinh t6t nhat , tdi nhat, trung binh clia thuit todn tim ki€m tuy&n tinh.
Giai:
T6t nhat : khi x=a;, cAu lénh i := i+1 dugc thuc hién 1 lan,

do d6 thdi gian tinh t6t nhi't clia thuét todn 12 ©(1).
Toi nhA't : khi x khong c6 trong diy , cAu 1énh i := i+1 dugc thuc hién n+1 14n,

do d6 thdi gian tinh toi nhi't clia thuit todn 12 O(n).
Trung binh : néu x=a;, cAu 1énh i := i+1 dudc thuc hién i lan,

do d6 so 1an trung binh phdi tinh 1énh i :=i+1 1a

(I+2+..+n)+n+l _ (n+)(n+2) n+2

n+l1 2+l 2

Do d6 thdi gian trung binh cta thuit toan 1a O(n).

Sau day 1a mot s6 dang ddnh gid thong dung (sip x€&p ting dan)

Dang danh gia Tén goi
o(1) Hing s&

O(log,n) Logarithm
O(n) Tuyén tinh
O(nlgn) Nlogn
O(n") Pa thifc bac k
O(@a") Ham mi
O(n!) Giai thira

10



Bdng sau cho ta thdy thdi gian ting nhu th€ ndo véi cdc danh gia khdc nhau

(don vi do thdi gian 0.001 gidy)

i .. | Thoi gian tinh néun =
Danh gia 2 8 32 64
1 0.001 0.001 0.001 0.001
logon 1 3 5 6
n 2 8 32 64
n logon 2 24 160 384
n’ 4 64 1,02 gidy 4,09 gidy
n’ 8 512 32,7 gidy 4,36 phiit
2" 4 256 49,6 ngay 5,85, 10° nam
n! 2 40,3 gidy 8,34, 10" nim | 4,02, 10" nim
Dinh nghia 3:

i.  Baitodn dit ra dugc goi 12 dugc gidi tot néu ta c6 thé xay dung thuit todn vdi thdi gian
tinh t6i nhi't 12 da thitc d€ gidi nd.

ii. Baitodn ditra dudc goi 12 khé gidi n€u khong c6 thuat todn vé6i thdi gian tinh tdi nhat 1a
da thic dé gidi né.

11

iii.  Baitodn dit ra dudc goi 1a khéng gidi dugc néu ta khong thé xay dung thuit toan d€ gidi

no.

11



Chuong 4 : PAT SO BOOLE.

I. M¢ dau.
Pai s6 Boole 1a cdc phép todn va quy tic lam viéc véi tap {0,1}, dudc 4p dung
trong cdc nghién citu vé may tinh, dung cu dién tit, quang hoc. Ba phép todn dugc
diing nhiéu nhat trong dai s& Boole 1 :
1) Phan b clia mdt phan tir, ky hiéu ky hiéu biing mot gach ngang trén dau, dudc
dinh nghia bdi :
0=1va 1=0
2) Téng Boole, ky hiéu 14 + hoic OR (hoic) dudc xdc dinh bdi :
I+1=1; 1+0=1; 0+1=1; 0+0=0.
3) Tich Boole, ky hi€¢u la . hodc AND (va), dugc xdc dinh :
1.1=1; 1.0=0; 0.1=0; 0.0=0.

Chiy :

Thit tu thyc hi€n cac phép todn Boole:

. LAy phin bu.

o Tich Boole.

. Tdng Boole.

Phép 14y phin bi, tdng va tich Boole tuong Gng vdi cdc todn ti logic |, v va

A, 0 trng v6i chan tri sai va 1 tng v6i chan tri ding
Vi du : Tim gi4 tri cda 1.0+(0+1)
Gidi: 1.0+(0+1)=0+1=0+0=0

II. Ham Boole va bi€u thiic Boole.
1. Ham Boole.
Pinh nghia 1. Cho B={0,1}. Mot d4nh xa :
f: B" — B
(X)X 50X, ) > f(X),X5,000,X,)

Goi 1a ham Boole bic n theo n bién x,,x,....,x

Chi § -
o Cdc ham Boole con goi la ham logic hay ham nhi phan.
o Céc bi€n xud't hién trong ham Boole goi la cdc bién Boole.
o Modi ham Boole lién k&t véi mdt badng cho biét sy phu thudc clia ham theo c4c bién Boole,

goi 1a bang chén tri cia ham Boole.

n



Vi du 1: Him Boole hai bi€n f(x,y) dugc xdc dinh bdi bang sau:
X Y f(x,y)
0 0 0
0 1 0
1 0 1
1 1 0

Vi du 2: cdc ctf tri Ay, Ay, Aztham gia bd phi€u trong cudc bau clr ¢6 tng clt vién D.
Céc bién Boole tuong tng 1a Xy, X, X3,
1 n€u A; bau cho D

Véi Xj =
0 né€u A; khdng bau cho D.
1 n€u D tring ctt (D dudc it nhat hai phi€u bau)
bat f(x,x2,x3) =

0 né&u D khong tring ctt (D dugc it hon hai phi€u bau)

Ta c6 ham Boole f : B® — B tudng tng v6i bang chin tri sau:

X1 X2 X3 f(x1, X2, X3)
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1

Pinh nghia 2: Hai ham Boole f :B" —B va g :B" —B dudc goi 1a bing nhau néu
JS(x,%,,.0,x,) = 2(X,,X,,...,%,) V61 moOi Xx,,X,,....,X, € B

DPinh nghia 3: Phan bl ciia ham Boole f :B" —B ky hiéu 1a f dugc xdc dinh nhu sau :

f(x,%y50x,) = f(X,X,,...,x,) V6imoi x,,x,,....,x, € B

Pinh nghia 4: Téng Boole f+g va tich Boole f.g dugc xdc dinh nhu sau :
(f+2)(x,X,500x,) = f(X,X5,.0,%,) + &(X,,X5,...,x,) V61 MOI X|,X,,...,X, € B

(f-2)(x;,%y,0005x,) = f(X],%5,.00,X,).8(X), X5 ,...,x,) V61 MOI X,,X,,....,X, E B

. . 2’1
Chu y : s6 ham Boole n bi€n khac nhau la 2

Vi du N&u f(x) 12 hAm Boole mot bién thi ¢6 4 ham cho theo bang sau



2. Biéu thiic Boole.
Céc biéu thitc Boole vdi cic bién Xy, Xa, ..., X, dugc dinh nghia d€ quy nhu sau :

= 0, 1, x4, X2, ..., X, 12 cdc bi€u thic Boole.

. Néu E; va E; 12 cdc biéu thic Boole thi E; , Ej+E, va E|.E; ciing 14 cdc bié€u thitc Boole.
Chiy :

. Mbi biéu thitc Boole biéu dién mot ham Boole

. Hai bi€u thitc Boole bi€u dién cing mot ham Boole thi tuong duong nhau.

Vidu : Tim gid tri cia ham Boole dugc biéu dién bdi :
f(x,y,z) =xy+ z
Giai:

f(x,y,z)=xy+ z

—lel=lel=le=e]|N]

OO ||| ||| =
OO == O |||
S= ||| ||| |N
clololo|o|o]|~|~ |2
— | O = | O (= |||

3. Biéu dién cdc ham Boole.
Van dé: cho cdc gid tri mot ham Boole n bién x, X, ..., X, Lam thé& nio d€ tim dudc
bi€u thitc biéu dién ham d6 ?
Pinh nghia 1:

3 Mot bién Boole hoidc phan bl clia né dudc goi 1a mot tuc bién.
° Tich Boole y; y»... y, trong d6 y;=x; hodc yi= x;Vdi Xi, X2, ..., X, 12 cdc bi€n

Boole dugc goi 14 mot tiéu hang
Ghi chii : Téng céc tiéu hang biéu dién ham Boole dugc goi la khai trién cdc tich hay dang tuyén
chuén tic cda ham Boole.
Vi du 1: Tim biéu thifc Boole bi€u dién ham Boole f(x,y) x4c dinh theo bang:

X y f(x,y)
1 1 0
1 0 1
0 1 0
0 0 0




Gidi : Ham c6 gid tri 1 khi x=1 va y=0 va c¢6 gia tri 0 trong moi trudng hgp con lai nén ham ¢6 1 ti€u
hangla xy. Vay f(x,y) = xy

Vi du 2 : Tim dang tuyén chuin tic clia cic ham Boole f, g dudc xdc dinh qua bing sau :

Giai:
X y z f(x,y,z) 2(X,,2)
1 1 1 0 0
1 1 0 0 1
1 0 1 1 0
1 0 0 0 0
0 1 1 0 0
0 1 0 0 1
0 0 1 0 0
0 0 0 0 0
Giai :
Bi€u dién cta ham f1a f(x,y,z)=xyz
Biéu dién ctia ham g 1 g(x,y,z)=xyz + xyz
Vi du 3 : Tim khai tri€n t8ng cdc tich ham Boole f(x,y,z) = (x+ )z
Gidi: Tim gia tri ham f theo bang
X y zZ X+y z f=x+ y)g
1 1 1 1 0 0
1 1 0 1 1 1
1 0 1 1 0 0
1 0 0 1 1 1
0 1 1 1 0 0
0 1 0 1 1 1
0 0 1 0 0 0
0 0 0 0 1 0

f1a tdng ba ti€u hang &ng v4i ba dong c6 gia tri 1
Bi€u dién ctia ham f1a f(x,y,z)=xyz + xyz + xyz

4



4. Céc hiing ding thiic clia dai s6 Boole.

Hing ding thitc Tén goi
x=x ludt ba kép
X+X=X luat liiy ding
X. X=X
x+0=x luat ddng nha't
x.1=x
x+1=1 ludt nudt
x.0=0
X+y=y+Xx ludt giao hoan
Xy=yXx
X+(y+z)=(x+y)+z luat két hdp
X(yz)=(xy)z
X(y+2)=Xy+Xxz luat phan phoi
X+(yz)=(x+y)(x+2)
()=x+y ludt De Morgan
(x+y)=xy

Ching minh : 14p bang chan tri.
Vi du : Chirng minh luit hit thu:

X(X+y)=x
Giai :

X(X+y) = XX + Xy (phan phdi)
=X +Xy (liy dang)
=x.1 +xy (dong nha't)
= x(1+y) (phan phdi)
=x.1 (nudt)
=X

5. Tinh d6i ngiu cua dai s6 Boole.
P&i ngiu clia mot bi€u thiic Boole 14 mot biéu thiic Boole nhin dudgc bing cic tong
va tich ddi chd cho nhau,, cdc s6 0 va 1 ddi chd cho nhau.
Vi du:
D6ingiu cla (xy)+z 1a (x+y).z
D6i ngiu cla (x.)+(y+z) 1a (x+0).(y.2)



Nguyén ly déi ngiu:
Mot hiing dang thic giita hai bi€u thitc Boole vin con ding néu ta 13y doi
ngiu clia ca hai vé.
Vidu:
Ta c6 ludt hat thu : x (x+y) =x
LAy d6i ngau hai v€ ta cling c6 luat hit thu: x+(x.y) = x

III. Pinh nghia tritu tugng cua dai so Boole.
DPinh nghia : Mot dai s6 Boole 12 mot tap A cung hai phép todn hai ngdi v, A thda min
cdc tinh chitsau : Vx,y,z€ A
a. Tinh k&t hop:
xv(yvz)=xvy)vz
XA(YAZ)=(XAY)AZ
b. Tinh giao hodn:
XVy=yVvX
XAY=YAX
c. Tinh phan phdi:
XV(yAzZ)=XVy)AXVZ)
XA(Yyvz)=XAYy)V(EXAZ)
d. Tinh dong nhat:tén tai hai phan ti trung hoa ky hiéu 0 va 1 sao cho
xv0=x
xAl=x
e. Tinhnudt: Vxe A, x € A:
xvax=1
xAx=0



IV. Céc cong logic va td hgp cdc cong logic.
Céc dung cu dién tf dugc tao bdi nhiéu mach td hdp, mdi mach bao gdm nhiéu
phan tif co badn dudc goi 1a cic cong logic. Gid tri diu ra chi phu thudc duy nhat
vao gid tri diu vao.
1. Céc cong logic

a. Bo ddo
. X
b. Céng OR
X
> X+y
—
y

X
> X+y
>

2. T8 hdp céc cong logic.
Vi du : thi€t k&€ mot mach t8 hgp cé diu ra 1a bi€u thitc boole: xy + yz
Gidi : xy 12 cdng AND, x 12 bo ddo, yz 1a cdng AND

X
—
—»
y >




V. Toi thiéu héa ham Boole.
1. Phuong phdp bi€n d6i dai s6.
Dua vao cédc ludt, cdc hiing ding thitc clia dai s6 Boole d€ t3i thi€u héa céc bién va phép todn.
Vidy 1:
a) T6i thi€u héa ham Boole: f(x,y,z) = xyz + x;z

b) Thi€t k& mach t8 hop clia f(x,y,z) = xyz+xyz va cla dang t8i thi€u héa clia né.

Vidu 2:
c¢) T&i thi€u héa ham Boole: f(x,y) = xy +xy + xy

d) Thi€t k& mach t8 hop cia f(x,y,z) = xy +xy+xy va cla dang t5i thi€u héa clia né.

2. Phuong phdp bang Karnaugh.
Thudng dp dung khi ham Boole c6 6 bi€n trd xudng.
Bing Karnaugh v6i ham Boole hai bién:

y y
X Xy Xy
X Xy xy

Hai 6 goi 1a ké nhau néu céc ti€u hang ma ching biéu dién chi khic nhau mot tuc bi€n
Quy tdc: n€u hai 6 ké& nhau c6 gid tri 1 thi ta c6 thé rutl gon thanh 1 6

Vi du 1: Dung bing Karnaugh d€ t5i thi€u héa ham Boole :

f(x,y) =xy + xy
Gidi: bang Karnaugh cia ham f

y y
X 1
X 1

Ta c6 dang t&i thi€u héa f(x,y) =y

Vi du 2: Dung bdng Karnaugh d€ t3i thi€u héa ham Boole :
f(x,y) = xy+xy+xy
Giai: bang Karnaugh ctia ham f

y y
X 1
1

X 1

Ta c6 dang t5i thidu héa f(x,y) = x+ y



Vi du 3: Duing bdng Karnaugh d€ tdi thi€u héa ham Boole :
f(x,y,z) = xyz+xyz+xyz+xyz
Giai: bang Karnaugh ctia ham f

yz yz yz vz
X 1 1
X 1 1

TS hop 2 6 ké nhau: xyz+xyz=xz

T8 hop 2 6 ké nhau: x;z+xy2=;z

Ta c¢6 dang t5i thi€u héa f(x,y) = xz + yz +xyz

Vi du 4: Duing bdng Karnaugh d€ tdi thi€u héa ham Boole :
f(x,y,z) = xyz+xyz+xyz+xyz+xyz
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3. Phuong phdp Quine-Mc Cluskey.
Phuong phap bidng Karnaugh c¢6 han ch& 1a khé sit dung khi s6 bi€n 16n hon 4 va lai dwa vao truc
quan dé€ nhin dang c4c s6 cAn nhém lai. Phuong phdp Quine — Mc.Cluskey gidi quyét dudc cdc
khuyé&t diém trén.
Vi du 1: T8i thi€u héa ham Boole sau:
f(x,y,2)= xyz+x;z +)_cyz+gzz +E
Giai:
Budc 1: Tim cdc tng vién
Budc 1.a:
Lap bang bi€u dién cic ti€u hang biing cdc xau bit theo nguyén tic sau :
e  cdc tuc bi€n khong c6 ddu phii dinh thi thay biing 1.
e 6 d4u phii dinh thi thay bing 0.
Nhém céc ti€u hang c6 cling s6 cdc s 1

Ti€u hang XAu bit S6 cdcso 1
xyz 111 3
Xyz 101 2
xyz 011 2
xyz 001 1
Xz 000 0
Buéc 1.b:

Hai tiéu hang trong hai nhém k& nhau c6 thé t6 hgp lai n€u ching chi khdc nhau
mot tuc bi€n, khi d6 ta thay vi tri clia tuc bi€n d6 trong xau bit bing ddu —

Buéc 1a Buée 1b Budc 1c
Ti€u hang Xbil Sfé,cfc Ti€u hang | Xau bit Tiéu hang Xau bit
1l oz | o111 3 12| xz -1 [(1234) ] z -1
2| xyz | 101 2 a3 | 11 | (1324 z -1
3| xyz | 011 2 |@ea| yz | -01
41 xyz | 001 1 |G| xz 0-1
50 02z | 000 | 0 |@45] x» | 00- 4.5) Xy 00-

Ta tim dudc cdc tng vién 1a z va xy.

Bu6c 2 Kiém tra cdc tng vién trén c6 phli hét cdc tiéu hang gdc clia ham f(x,y,z)

Ti€u hang gdc — - — —
, e e xyz xyz xyz xyz xyz
Ung vién
7 X X X X
E X X

Vay t6i thi€u héa ham f(x,y,z) 1a z+xy
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Vi du 2: T8i thi€u héa ham Boole

fwx,y,z)= wxy; + w;yz + w;yg + v_vxyz + v_vx;z + @yz +wxyz

Giai:
Budc 1
Budc 1a Budc 1b Budc 1c
Xa Sé ca ’ ) e .
Tiuhang | o0 [P % Tiguhang | Xau bit Tiéu hang Xau bit
bit sO 1
1wz [ 1110 | 3 | adH | wyz | 1-10 | G567 | wz 0--1
2| wxyz | 1011 3 24) | wxy 101- | 3657 | wuz 0--1
31 wxyz | 0111 3 (2,6) xyz -011
4| wxyz | 1010 2 3.5 | wxz 01-1
51 wxyz | 0101 2 (3.6) | wyz 0-11
6| wxyz | 0011 2 5,7 | wyz 0-01
7| wxyz | 0001 1 6,7) | wxz 00-1
Buédc 2
Ki€m tra cdc ng vién trén c6 phi hét cic tiéu hang goc cia ham f(x,y,z)
Tléu hang - - - - - - - - -
, wxyz | wxyz wxyz wxyz wxyz wxyz wxyz
Ung vién
;/Z X X X X
Wy; X X
w;y X X
;yz X X

K&t qua : C6 hai nghiém

fw,x,y,z)= wz + wyg + w;y

F(w,x,y,2) = wz + wyz + xyz

11

11



BAI TAP CHUONG 1 (CG SO LOGIC)

Bai 1: Trong c4c khing dinh sau, cho bi€t khing dinh nao 12 ménh dé:

a)
b)
c)
d)
€)
f)
g)

6 12 moOt s6 nguyén to.

Co ta rit thong minh.

Tam gidc cin c6 hai canh bing nhau.
Hay lam bai tip todn cao cap di !

Né&u ban dén tré thi tdi sé di hoc trudc.
X 12 mot s6 18.

Ban c¢6 thich xem béng da khong?

Bai 2 Goi P, Q 1a ménh dé:

Bai3

Bai 4

Bais

P: “Hung thich béng da”

Q: “Hung ghét nau in”

Hay vié€t lai cic ménh dé sau dugi dang hinh thifc trong d6 st dung cic

phép ndi.

a) Hung khong thich béng d4 14n niu in.

b) Hung thich béng d4 nhung ghét ni'u dn.

c) Hung thich béng d4 hay Hung vira thich niu #n vira ghét bong d4.

d) Hung thich béng d4 va niu in hay Hung ghét bong d4 nhung Hung thich

niu an.

Xét chan tri cic ménh dé sau:

a)
b)
c)

(V2 <1) A (1<3)
(2+4=6) v (log, 1<0)
(1>5) — (5+4<6)

Hiy Idy phi dinh cdc ménh dé sau:

a)
b)
c)
d)
€)
f)

N&u x* 1a mot s6 nguyén thi x 1a mot s6 nguyén

Né&u ngay mai la thit tw thi hom nay phai 1a thi hai.

Toi khong thé ngii néu tdi d6i bung

Né&u Lan ddy sém ngay mai va di hoc thi Lan da khong ngd hdm qua.
Moi tam gidc déu c6 cdc géc bing 60°

Tudi cia Tudn khodng tir 15 d&n 20.

X4c dinh cdc chan tri ciia cdc ménh dé sau:

a)
b)

c)

N&u 2+5 =6 thi 2+4 =10
Néu 2x4 =8 thi 5-2 =3
Néu 142 =3thi 1+3 =5



Bai6 Lap bang chan tri cho cdc dang ménh dé sau:
a) p—-(Pvq
b) p—(lgVr

c) pV(@QRQr)
d (pVgnr
e) (p1rq) < (qannly
Bai7 Hiy chi ra cdc hiing diing trong cdc dang ménh dé sau:

a) (pvq-(pPnrq
b) prq-(pvqg
) p-(lg-p)
d) p-(p-q
e) (p-q-I[(q-1)-(q-1)]
Bai 8 Ching minh céc tuong duong 16gic sau:
a) p~(q-p)erVik
b) prqV lge=pV g
c) p—qe lg—bp
d) prq>rep—(Q—)

Bai 9 Chitng minh dang ménh dé sau 12 hiing ding
[(1=8) A [(1=8) = (Jt v w)]] =(lt v u)
Bai 10 Ba sinh vién A, B, C bi nghi 12 gian l4n trong bai thi. Khi bi thdy hdi thi ho

khai nhu sau:
A: “B da chép bai va C vo t0i”
B: “Néu A c6 toi thi C ciing ¢6 tdi”
C: “T61 vo to1”
Hay trd 13i cAu hdi sau:
a) Né&u A néi that va B néi ldo thi ai vo toi va ai da chép bai?
b) N&u moi ngudi vo tdi thi ai néi that va ai néi ldo?
c) N&u A néi ldo va B, C néi that thi ai ¢ tdi?
Bai 11 C6 thé néi gi vé mot dang ménh dé:
a) C6 hé qua logic 12 mot mau thuin?
b) C6 hé qud logic 12 mot hing ding?
d) La hé qua logic ctia mdt hing ding?
Bai 12 Céc cip ménh dé (vi tir) sau ddy c6 phdi phd dinh ctia nhau khong:
a) 2>3:3>2.



b) X2 s6 am: X 1a s6 duong
¢) Phuong trinh X + 5 =2 ¢6 nghi€m ; phuong trinh x +5 = 2 v6 nghi€ém.
d) C6 mot s6 1a u6c clia 15 : ¢c6 mdt sd khong phai la ude cia 15.

Bai 13 Cho bi€t suy luan nao trong cdc suy ludn dudi day Ia ding va quy tic suy
dién nao da dudc sit dung?

a) Diéu kién di dé doi bong chuyén Viét nam thing tran l1a ddi thi dirng
gd lai vao phit cudi

Ma d6i béng chuyén Viét nam di thing trin
Viay d6i thii cda béng chuyén Viét nam khong g6 lai vao phiit cudi.
b) Né&u An siéng hoc thi An x&p loai gidi
Ma An khong dudc x€p loai gidi
Vay An khong siéng hoc
c) Né&u Hung thi dd dai hoc thi Hing s& dudc thudng mot xe may
Né&u dudc thudng xe mdy thi Hung sé& di Viing Tau
Do d6 néu thi d6 dai hoc Hung sé di Viing Tau.
Bai 14 Diing cdc quy tic suy dién d€ suy ra khing dinh sau la ding:
pAg=pvq
Bai 15 Xét cic dang ménh dé:
E=[pAqAD ]V I[pV(QAr)]
F=[pAqVD]1V IpVigVr)]
Khing dinh E = F diing hay sai?
Bai 16 Xét cdc vi tif p(x) = “x” —3x +2 =0 ” Cho biét chan tri ctia cic ménh dé sau:
a)p(0) b) p(1) ) p(2)
d) 3x, p(x) e) VX, p(x)
Bai 17 Xét cdc vi tir theo bién thuc X:
p(x): X>—5x+6=0
qx) : X*—4x-5=0
rx): x>0

Hay xdc dinh chén tri cda cdc ménh dé sau:

a) Vx, p(x) - r(x); b) V x, q(x) - Ir(x);
¢) Ix, q (x) - r(x); d) 3 x, p(x) - Ir(x);

Bai 18 V6i mdi ménh dé dudi day, cho bi€t chin tri. Phi dinh kém theo c6 diing
khong?

Né&u khong hiy thay bing phu dinh ding.

a) Vdimoi sé thuc x,y n€u x*> y* thi x>y



Phu dinh : tai s& thuc x, y sao cho x> y” nhung x <'y.
b) Ton tai hai s& nguyén 1& c6 tich 12 s6 18.

Phu dinh: tich cia hai s6 1& bat ky 1a s6 1.
¢) Binh phuong ctia moi sb hitu ti 1a hitu ti.

Phi dinh : ton tai s& thuc x sao cho néu x vo ti thi x* vo ti

Bai 19 LAy phii dinh clia cic ménh dé sau:

Bai 20

Bai 21

a) Cdc sinh vién khoa tin hoc déu c6 mdy tinh tai nha

b) V6i moi s6 nguyén n, néu n” chia hét cho 4 thi n chia hét cho 4
¢) N&u x 12 mot s6 thuc sao cho X*> 4 thi x<-2 hay x>2

d) V6imoiso thuc x,néulx—-11<4thi-2<x<6

Viét ménh dé phii dinh clia cdc ménh dé sau day:

Y VXER:x#X°

b) dy €Z:y =sin(y)

¢) Ix€R,IJyER:y<3*-2

Goi p(x) va q(x) 1a hai vi tir theo mdt bié€n, hdy l1a(y phd dinh va don gidn
cdc ménh dé sau:

a) Ix, p(x)v q(x)
b) VX, p(x) A —|q(x)
¢) 3Ix, [px)v q(x)]- p(x)

Bai 22 Trén tip hdp sd thuc cho 3 vi tir:

Bai 23

P(a) = “phuong trinh x +1/x = a khong c¢6 nghiém”.

q (a) = “Ping thiic /a’+ 6a+9=3 - a ding”.

XX +ax-=2

2

r(a) = “BAt ding thic
x"—=x+1

> -3 ding v6i moi x
Tim nhitng gid tri cia a sao cho chi c6 hai trong ba vi tri tif trén ~ ding?
Phit bi€u cdc dinh Iy sau. S& dung khdi niém “diéu kién di”

a) N&u hai tam gi4c bing nhau thi chiing ¢ dién tich bing nhau.

b) Trong mit phing, n€u hai dudng thing phan biét cling vudng géc véi
mot dudng thing thit ba thi hai dudng thing 4y song song.

c) N&u t gidc T 1a mdt hing vudng thi c6 4 canh biing nhau.

Bai 24 Phat bi€u cic dinh 1y sau. S& dung khdi niém”diéu kién cin”

a) Néua =b thia’=b’
b) N&u hai tam gidc bing nhau thi ching co cdc géc tung ng bing nhau.

c) N&u tf gidc T 12 mot hinh vudng thi ¢é 4 canh biing nhau.



Bai 25

Bai 26

Bai 27

Hiy stta lai (néu cAn) cdc ménh dé sau diy dé dudc ménh dé ding:
a) P& ab >0 diéu kién cAn 12 c4 hai s6 a va b déu duong.

b) Piéukién cin va di d€ mot s6 chia hét cho 3 14 tdng cdc chif s6 clia nd
chia hét cho 3.

¢) D€ hai tam gidc bing nhau. Piéu kién cAn va dd 13 chiing c¢6 dién tich
bing nhau.

Chitng minh riing khdng c6 hai s& nguyén duong m va n sao cho

Chitng minh v4i moi s6 nguyén duong n ta cé:

a) 1242% +.4n° = nm+)@n+l)
6
by 17420 on’= @D
y

c)n’+ 11n chia hét cho 6.

Bai 28 Chiing minh riing trén mit phing n dudng thing khdc nhau ciing di qua mot diém,

chia mit phing thanh 2n phan kh4c nhau.

s . N | T A s L A ki X
Bai 29 Chiing minh ring n€u x +— la s6 nguyén thi x" + — ciing 1a s6 nguyén véi moi s6
X X

tu nhién n.

Bai 30 Vi moi s6 nguyén k = 2, hdly tim chit s6 tan ciing cda s6 a; =2° +1



BAI TAP CHUONG 2 (phép dé€m).

Bai 1. Cho A, B 1a hai tdp con cia U. Chitng minh :
a) ACB & Bc4
b) AcCB & 4 UB-=U
c) ANB=0 o Bc 4
d ANnB=Q0 & 4uUB=U
Bai 2. Ky hiéu P(E) 1 tap tat ca tap con cla E.
a) Cho E ={a, b, ¢ }. Xac dinh P(E).
b) Ching minh AcB < P(A) c P(B)
Bai3. Cho A= {1,2,3}, B= {2,3,4}. Hiy vi€t ra tit c4 cdc phin tff clia A x B.
Baid. ChoA=[1,2]= {xe R:1<x <2, B=[23]= {xe R:2<x < 3}.
Biéu dién hinh hoc tip tich A x B trén mit phing toa do.
Bai 5. Cdc 4nh xa f: A > B sau la don dnh, toan 4nh, song 4nh ? X4c dinh 4nh xa ngudgc, n€u ¢ :
a) A=R, B=R,f(x)=x+7.
b) A=R, B=R, f(x) = x>+ 2x - 3.
¢ A=[4,9], B=[21,96], f(x) = x> + 2x - 3.
d) A =R, B=R, f(x) =3x - 2|x|.
e) A=R, B=R, f(x) ="l - e™).
Bai 6. Cho dnh xa f: R 2 R xdc dinh bdi :
x
= e
a) Tim 4nh f(R).
b) Kh3o sat tinh chat cta f.
Bai 7. Cho A va B 1a hai tap con ciia E. Chitnh minh riing :
F don anh < f( A nB) =f(A) N f(B).
Bai 8. Cho dnh xa g : R* > R xdc dinh bdi f(x) = - f" .
x
a) Kh3o sdt cdc tinh chat cda f va tim f( R )
b) Cho dnh xa g : R* - R xdc dinh bdi g(x) = 1/x, (trong d6 R* = R\{0} )
Tim dnh f,g.
Bai9. Chof:E 2> Fva g:F > G. bat h=g.f. Chitng minh :
a) h toan 4nh => g toan dnh.
b) h don anh => f don anh.
Bai 10. C6 18 ddi béng chuyén tham gia thi ddu. Héi c6 bao nhiéu cdch phan phdi ba huy chuong
vang, bac, @dng. Bi€t ring mdi d6i chi c6 thé nhan mot huy chuong 14 cling ?
Bai 11. Cho 10 chit 6 0,1,2,3.4,5,6,7,8,9. C6 bao nhiéu sd 1& c6 6 chit sd khiac nhau nhé hon 600.000
dugc xay dung tir 10 chif s6 trén.
Bai 12. Véi cdc chit $6 0,1,2,3.4,5 c6 thé lap dugc:
a) bao nhiéu s& 1é gdm 4 chit s6 d6i mdt khac nhau ?
b) bao nhiéu s& chin gdém 4 chit s& ddi mot khac nhau ?

c) bao nhiéu s& gom 4 chif s6 d6i mot khdc nhau ?



Bai 13. Cho 100.000 chi€c vé x8 s& dugc danh so tir 00000 d&€n 99999. Hi s& vé gdm 5 chit s& khac
nhau la bao nhiéu ?

Bai 14. C6 bao nhiéu s6 ¢6 5 chif sd , trong d6 cic chit s6 cach déu chit s§ gitta giong nhau ?

Bai 15. Véi cdc chir s6 1,2,3,4,5 c6 thé 1ap dugc:
a) Bao nhiéu s6 chin cé 3 chit s6 khiac nhau ?
b) Bao nhiéu s6 ¢6 ba chit s6 khdc nhau va bé hon hay biing 345 ?

Bai 16. Mot ngudi 6 6 cdi 4o, trong d6 c6 3 40 soc va 3 do tring; ¢6 5 cdi quan, trong d6 ¢6 2 quan

den va c6 3 doi giay, trong d6 c¢6 2 doi giay mau den. Hbi ngudi d6 c¢6 bao nhiéu cdch chon mic 4o,
quin va mang gidy, néu :

a) Chon 40, quin va gidy nao ciing dugc.
b) Né&u chon 4o soc thi vdi quan ndo va gidy ndo ciing dugc; con néu chon 4o tring thi chi mic
vdi quan den va di gidy den.
Bai 17.
a) C6 bao nhiéu s6 ty nhién gdm 4 chif s6 ma cédc chit s6 déu > 5 va do6i mot khac nhau.
b) Tinh tdng cic s6 d6.
Bai 18. C6 bao nhiéu cach sip x&p nim ban hoc sinh A,B,C,D,E vao mot chi€c gh& dai sao cho :

a) Ban C ngdi chinh giita.
b) Hai ban A va E ngdi § hai dau ghé.

Bai 19. Mot ban dai c6 hai diy gh€ d6i dién nhau, mdi diy gdm 4 gh€. Ngudi ta mudn x&p chd ngdi
cho 4 hoc sinh trudng A va 4 hoc sinh trudng B vao ban néi trén. H3i c6 bao nhiéu cdch x&p sao cho
ba't ctf 2 hoc sinh ndo ngdi canh nhau hoic ddi dién nhau thi khic trudng nhau.

Bai 20. Trén gid sdch c6 10 quyén sich, trong d6 ¢6 7 quyén cé tic gid khdc nhau va 3 quyén c6
cung tac gid. Hdi c6 bao nhiéu cdch sip x&p cdc sdch a4y sao cho cdc sich clia cing mot tdc gid
dirng canh nhau.

Bai 21. Cho céc s6 1,2,5,7,8. C6 bao nhiéu cach 14p ra mot s6 gdm ba chif s6 khac nhau tir 5 s§ trén
sao cho:
a) S6 tao thanh 14 s& chidn ?
b) S6 tao thanh 1a mot s6 khdng c6 chit s6 7 ?
¢)  S6tao thanh nhd hon 278 ?

Bai 22. Héi tir 10 chit s6 0,1,2,3,4,5,6,7,8,9 c6 thé 1ap dugc bao nhiéu s& gdm 6 chir s6 khac nhau sao
cho trong cdc chit s& d6 ¢6 mit chit s6 0 va 1.

Bai 23. Tir cdc chit s8 1,2,3,4,5,6,7,8,9 ngudi ta 1ap tit ca cdc s6 c6 4 chif sd khac nhau. Tinh tdng
cla tit cd cdc sd nay ?

Bai 24. Mot 16p c6 10 hoc sinh gdm 25 nam va 15 nit. Thay chd nhiém mudn chon 3 hoc sinh dé
tham gia t§ chifc 1€ khai gidng. H3i c6 bao nhiéu cich :
a) Chon ra 3 hoc sinh gdm 1 nam va 2 nif.
b) Chon ra 3 hoc sinh trong d6 c6 it nhat 1 nam ?

Bai 25. Can 1ap mot Uy ban ¢6 it nhat 4 ngudi va nhi€u nhat 10 ngudi duge chon ra tir 5 nam va 7 ni,

vdi diéu kién phai c6 it nhat 2 nam va s& nit it nhat 12 phai gdp ddi s6 nam. VAy c6 bao nhiéu cich
chon Gy ban ?
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Bai 26. Mot thay gido c6 12 cudn sdch d6i mot khdc nhau, trong d6 ¢6 5 cudn sdch vin hoc, 4 cuén
sach 4&m nhac va 3 cudn hdi hoa. Ong 14y ra 6 cudn va dem ting cho 6 hoc sinh A,B,C,D,E.F mdi
ngudi mot cudn .
a) Gia sir thay gido chi mudn ting cho cdc hoc sinh nhitng cudn sdch thudc hai loai vin hoc va 4m
nhac. Hoi ¢6 bao nhiéu cich ting ?
b) Gia st thiy gido mudn riing sau khi ting sich xong, mdi mot trong ba thé loai sach déu phai con
lai it nhAt mot cudn. Hdi c6 bao nhiéu cich ting ?

Bai 27. Mot budi lién hoan c¢6 10 nam va 6 nit. C6 bao nhiéu cich chon ra 3 cip nhdy (mdi cip gdm
1 namva 1 nir) ?

Bai 28. Mot hop dung 4 vién bi dd, 5 vién bi tring va 6 vién bi vang. Ngudi ta chon ra 4 vién bi ti
hop d6. Héi c6 bao nhiéu cich chon d€ trong so bi 1dy ra khong c¢6 di cd 3 mau ?

Bai 29. C6 9 vién bi xanh, 5 vién bi dd, 4 vién bi vang c6 kich thuéc d6i mdt khac nhau.
a) C6 bao nhiéu cach chon ra 6 vién bi, trong d6 c6 ding 2 vién vi mau do ?
b) C6 bao nhiéu cach chon ra 6 vién bi, trong d6 s6 bi xanh bing s6 bi dé ?

Bai 30. C6 bao nhiéu cdch chon ra 8 cdi mil tir nhitng cdi mi gidng hét nhau véi 3 mau xanh, tring ,
den ?

Bai 31. C6 bao nhiéu bién s& xe khdc nhau gdm 4 chit sd ?

N ~ N P ~ k k+1 k+2 5 A N A XA

Bai 32. Tim sO ty nhién k sao cho cac so CM, C14 , C14 lap thanh cap so cong.

Bai 33. Tim s6 hang khong chita x trong khai trién Newton cta (x + 1/x)"?

Bai 34. Cho (x—2)100 =ap+a;x + x>+ ..+ alooxloo
a) Tinh hé s6 ao;.
b) Tinh téngS =ap+ar+ay+..+ a0
c) Tinh t(A;ng M=a; +2a;+3az+..+ 100ap

Bai 35. Bi€t tdng s6 tat c4 hé so ciia khai trién nhi thic (x* + 1)" biing 1024, hiy tim s6 hé s a (a 1a

s6 ty nhién) cia s& hang ax'? trong khai trién d6.

Bai 36. Trong k¥ thi hoc sinh gidi, di€m bai thi dugc danh gid bdi mot sé nguyén trong khodng tir 0
dén 100. Hai riing c6 it nhat bao nhiéu hoc sinh du thi d@€ cho chic chdn tim dugc hai hoc sinh c6 két
qua thi nhu nhau ?

Bai 37. Xét mot co s6 dit liéu c6 500.000 ban tin (record). Hoi ¢6 thé sit dung mot viing (thudc tinh)
vdi nhiéu nhat 4 ky ty 1a cdc miu tu 1am khéa chinh hay khong ?

o] day, mot ving dugc néi 1a khéa chinh néu gi4 tri clia né x4c dinh ban tin mdt cidch duy nhat.

Bai 38. Chitng minh ring trong n ngudi tuy ¥ ( n > 2), ludn ludn cé it nhat hai ngudi c6 s6 ngudi quen

(trong s6 ho) bing nhau.



Bai 1.

Bai 2.

Bai 3.

BAI TAP CHUONG 3 (THUAT TOAN)

Hiay vé luu do cda cdc thuit todn sau :
a) Giai phuong trinh triing phudng.

b) Tim s6 16n nhat trong mdt ddy s6 ¢6 n phan ti.
c) Tinh tdng S clia n s6 nguyén diu tién.
d) Tim udc s6 chung 16n nhat cia hai s6 tu nhién.

Viét thuit todn gidi cdc bai todn sau :
a) Giéi hé phuong trinh

ax + b1y =Ci

arXx + b2y =C

b) Tinh x" v6i n 1a mot s6 nguyén.
Ghi chi : tru6c hét cho mot thi tuc tinh x" vdi n 1a mot s6 nguyén khong am
bing cach nhan lién ti€p véi x, bat ddu bing 1.. Sau d6 m§ rong thd tuc ndy :
diinh tinh chit x™ = 1/x" &€ tinh x" v6i n 4m.

c) Chén mdt sd nguyén x vao vi tri thich hgp trong ddy cdc s& nguyén
aj, as, ..., a, XEp theo thit ty ting dan.

d) Tim cd s& 16n nhat 1an bé nhat trong mdt ddy hitu han cic s6 nguyén.

Viét thuit todn gidi cdc bai todn sau :

a) Tim trong mdt diy cdc sd nguyén sd hang dau tién bing mot s6 hang nao dé
dirng truGe nd trong day.

b) Tim trong mdt diy cdc s6 nguyén tit ca cdc s6 hang 16n hon tong ta't cd cdc s6
hang ding truc né trong day.

c) Liét ké cdc gid tri khdc nhau clia mot ddy sd cho tru6c va ng v6i mdi gia tri

cling cho bi€t s 14n xui't hién cla gi4 tri d6 trong ddy. Ching han, v6i ddy cho
truGc sau day:
35422354643
thi s& xua't hién k&t qua nhu sau :
Gi4 tri S& 14n xuit hién
2 2
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Bai 4.

Bai 5.

Bai 6.

Bai7.

Bai 8.

Chitng minh ring :

a) 1+2+3+..4n = O(n?)
b) n! = O(n")

c) lgn! = O(nlgn)

Chittng minh ring néu fi(x) = O(g1(x)), f2(x) = O(ga(x)) thi :
a) fi(x) + f2(x) = O(max(gi(x), g2(x)))
b) f1(x).f2(x) = O(g1(x).g2(x))

Cho ham s§ f(x) = 2x’ + x*logx
Tim s6 nguyén nhd nhi't sao cho f(x) = O(x")

Chitng minh 1lgn! =0 (nlgn)
Thuat todn thong thudng dé tinh gia tri cla da thic

anx" + ap X" + .+ arx + ag
Tai x = ¢ dudc mo ta bing ngdn ngit phdng Pascal nhu sau :

Procedure Da_thuc(c, ag, ay, ..., a,) ;
Begin
power :=1;
y = ao;
For i:=1tondo
Begin
power := power * c;
y =Yy + a; * power;
End;
End;
End;

a) Tinh todn gia tri ctia da thic 3+ x+ 1 tai x = 2 biing cdch thyc hién tirng

budc cta thudt todn trén.

b) C6 bao nhiéu phép nhan va phép cong trong thuit todn trén di st dung dé tinh
todn gid tri clia da thitc tai x = ¢ (khong k& cdc phép cong dugc ding d€ ting bi€n
ctia vong lap).



Bai 9. P4dnh gid s 1an thyc hién cau 1énh x :=x + 1 trong cdc doan chuong trinh sau nhu 12
ham clia diu vaon:

a)
for 1:=1tondo
forj:=1toido
X=X+ 1;
b)
ji=n;
while j >=1do
begin
fori:=1tojdo
X:=x+1;
j:=jDiv2;
end;
Bai 10. Pdnh gia thdi gian tdi nha't cla thuat todn sip x&p ndi bot sau:

Procedure Buble_sort(ay, a,, ..., a,);
Begin
i:=1; done :=false;
While (i <n) and (done = false) do
Begin
Done :=true;
For j:=1 to n-1 then
Begin
D3i chd a; va ajy
Done := false;
End;
ji=3+1;
End;
End;




BAI TAP CHUONG 5 (Pai s6 Boole)

Bai 1. Tim gid tri cdc biéu thic sau :
a) 1.0: b) 1+ 1:

¢ 0.0; d  (1+0).

Bai 2. Tim gid tri cdc ham Boole dudi ddy khi cdc bi€n x, y, z va t 1y cdc gid tri 1, 1,0 va 0.

a) Xy+ XYy b) t+ Xy
c) tx+7+yz; d) tX + Xy + yZ .

Bai 3. Tim tit cd cdc gid tri clia y va z &€ cdc biéu thitc dusi ddy ludn ludn 18y gia tri 1, biét
rang x=1.
a) Xy +yz; b) Xy + z.

Bai 4. Tim tich Boole clia cdc bi€n x, y, z hoic phan bl cda ching , bi€t riing tich d6 c6 gid
tri 1 n€u va chi néu :
a) x=0,y=1,z=0; b)x=0,y=z=1;

Bai 5. Tim khai trién téng cdc tich clia cdc ham Boole. sau:
a) f(x,y,z2)=x+y+z; b) gX,y,2)=X y.

Bai 6. Tim mot tdng Boole chué x hoidc x, y hodc y va z hodc z c6 gid tri 0 néu va chi néu:
a) x=y=1,z=0; b) x=z=0,y=1.

Bai 7. Chitng minh luat De Mogan ctia dai s6 Boole :
Xy =X+ Yy
(x+y) = x.y.

Bai 8. Trong dai s6 Boole B = {0,1}, hdy tim phan bu cta :
a) y.z+2z.t b) yZ+ yX+X2Z.

N e X 2 <R -
Bai 9. Tim d6i ngau cda cédc biéu thic sau :

a) X.y.Z+ X.Yy.Z; b) x. z+z.0+ x.1.



Bai 10. Tim diu ra clia cic mach t6 hop sau :

a) X—j j
_L’

=) —
£

Bai 11. Dung cdc mach gdm cédc bo ddo, cic cdng AND va OR déqiao_ra cic diu ra sau:
a) Xy+ X y; b) x+y+z).(xy 2z);

-

b)

ol

N

c) xy +( z+x); d) X. (y+2)

Bai 12. Dung mach t8 hgp trong d6 chi st dung cdng AND va bd ddo dé tao diura 12 tdng
Boole x+y.
Bai 13. Dung bang Karnaugh d€ t8i thi€u héa him Boole hai bién sau :

a) f(x,y)= Xy+ X y;

b fxy)= xy+xy;

c) f(x,y) = x.y +x §+ ;y+ X ;;

Bai 14. V& bang Karnaugh ctia nhitng khai tri€n tong cdc tich Boole ba bi€n sau:
a) Xyz; b) Xyz + zyz;
d) Xyz+xy;+;yz+ §§z;
Bai 15. Diing bing Karnaugh dé t8i thi€u héa ham Boole ba bi&n sau:
a) ;y Z + X yz ;
b) Xyz + xy;+ ;yz + ;yz;
c) xyz+x§2+x_yz+xyz+;yz+;§2;

d) Xyz + Xyz +Xxyz + Xyz+xyz+xyz+;§z;



Bai 16. Dung phuong phdp Quine — Mc Cluskey d€ t8i thi€u héa haim Boole ba bién
trong bai tap 15 (a, b, ¢).
Bai 17. Tim dang tuyén chuén tic t&i thi€u ctia ham :

f(x,y,z,t) = §§z t + ggzt + X §zt + Xy zt + Xy Zt + Xyzt.



