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BAI I: DAl CUONG VE LOGIC
O

@]
°

George Boole (1815-1864) va De Morgan
(1806-1871) sang lap nganh logic Toan doc
|ap v&i triét hoc. Nhd nhirng Pai s6 Boole ma
Boole da dinh nghia cac phép toan trén tap
cac ménh dé va lap ra dai s6 cdc ménh dé.



http://vi.wikipedia.org/wiki/Loqgic

Logic hay luan ly hoc, ttr tiéng Hy Lap c6 dién Adyog (logos), nghia nguyén thiy 1a ter ngir, hodc diéEl) o
da duwoc néi, (nhwng trong nhiéu ngdn nglr chau Au da trd thanh ¢ y nghia |1a suy nghi hodc Iap

luén hay |V tri). Logic thwdng dwoc nhac dén nhw 1a mét nganh nghién ctvu vé tiéu chi danh gia

cac luan cr, mac du dinh nghia chinh xac cda logic van 1a van dé con dang dwoc ban cai gitra cac triét
gia. Tuy nhién khi mén hoc dwoc xac dinh, nhiém vu ctia nha logic hoc van nhw ci: 1am déy manh tién
bd cla viéc phan tich cac suy luanco hiéu lwc va suy luan nguy bién dé ngudi ta cé thé phan biét
dwoc luan cr nao la hop ly va ludn cir nao cé chd khéng hop ly.

Theo truyén thdng, logic dwoc nghién ctru nhw 1a mét nhanh cda triét hoc. Ké tir gira thé ki 19 logic da
thwéng dwoc nghién clru trong toan hoc va luat. Gan day nhét logic dwoc ap dung vao khoa hoc may
tinh va tri tué nhan tao. La mét nganh khoa hoc hinh thirc, logic nghién ctru va phan loai céu tric cla
cac khang dinh va cac ly 18, ca hai déu théng qua viéc nghién ctru cac hé théng hinh thirc cla viéc suy
luan va qua sy nghién ctru ly 18 trong ngdn nglr tw nhién. Tam bao quat cla logic do vay la rat rong, di
tr cac dé tai cdt 16i nhw 1a nghién cru cac ly 18 nguy bién va nghich Iy, dén nhivng phan tich chuyén
gia vé 1ap luan, chang han lap luan co xac suat ding va cac ly 18 c¢é lién quan dén quan hé nhan qua.
Ngay nay, logic con dwoc str dung phd bién trong Iy thuyét 1y luan.

Qua subt qua trinh lich sir, da c6 nhiéu sy quan tdm trong viéc phan biét 1ap luan tét va lap luan khéng
tot, va do dé logic da dwoc nghién ctru trong mét sé dang it nhiéu 1a quen thudc dbi véi ching

ta. Logic Aristotle ch yéu quan tdm dén viéc day ly luan thé nao cho tét, va ngay nay van dwoc day
v&i muc dich do, trong khi trong logic toan hoc va triét hoc phan tich (analytical philosophy) ngudi ta
nh&n manh vao logic nhuw [a mét dbi twong nghién ctru riéng, va do vay logic dwoc nghién clru & mot
muc dé trieu twong hon.

Céc quan tam vé cac loai logic khac nhau giéi thich rang logic khéng phai 1a dwoc nghién ctru trong
chan khéng. Trong khi logic thuéng cé vé tw cung clp sw thic day chinh nd, mén hoc nay phat trién
t6t nhat khi ly do ma chung ta quan tam dén logic dwoc dat ra mot cach rd rang.




BAI I: DAl CUONG VE LOGIC
@)

1.1 Ménh d2 va tri chan Iy. -
- Ménh dé (MP) la mét khang dinh co gia tri chén ly xac
dinh (dung hoéac sai nhung khéng thé vira dung vira sai
hoac khbng dung khong sai)
- MD dung ta noi no co tri chanly la 1
MPD sai ta noi no co tri chan ly la O
VD1: Cac khang dinh sau 1a md:
- Hai Ba Trwng la mot quan cua Ha Noi.
- 43<1”
VD2: Cac cau sau khéng phai md:
- Ban di dau day? (cau héi)
- Xin dtrng gidm 1&n cd! (cAu cau khién)
- x>3"




Bai I: DAl CUONG VE LOGIC S

1.2 Cac phép toan trong tap cac ménh d§é.

Giad st M 1a tAp cac ménh dé

1.2.1 Phu dinh.
G/s AeM. Md “khdng phai la A” goi la ménh dé pha dinh
ctia A, ki hiéu A

VD1: A="1<2" thi A="1>2"

A

= O | >

1
0




BAI I: DAl CUONG VE LOGIC o Y
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1.2 Cac phép toan trong tap cac ménh deé. °

1.2.2 Pheép hoi.

G/s A,BeEM. Md “A va B” goi la hdi cua A va B, ki hiéu : A
AB

VD2: A="HOm nay troi mwa” va B="hém nay tr&i lanh”

AAB="HOmM nay troi mua va lanh”.

A B A AB
NX: Md AAB chi dung khi 1 1 1
ve; chi khi ca A, B déu 1 0 0
dung.

0 1 0

0 0 O |
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BAI I: BAl CUONG VE LOGIC Pair S0
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1.2 Cac phép toan trong tap cac ménh dé.

1.2.3 Phép tuyén. G/s A,BeM. Md “A hodc B” goi la tuyén
cuaAvaB, ki hiéu: AV B

VD3: A="HOm nay troi muwa” va B="hém nay tr&i lanh”

A v B="HOm nay troi mua hoac lanh”.

A B AVB
NX: Md A vB chi sai khi 1 1 1
va chi khi ca A, B déu sai. 1 0 1

0 1 1

0 0 0 8




BAI I: DAl CUONG VE LOGIC

1.2 Cac phép toan trong tap cac ménh dé.

1.2.4 Phép kéo theo.

Gls A,BEM. Md “Néu A thi B” (A kéo theo B, A la diéu kién can cua B, B la
diéu kién du cua A), ki hiéu : A — B, la md chi sai néu A dung, B sai.

A: gid thuyét

VD4: A="HOom nay troi mwa” va B= “HOm nay tr&i lanh”

va

B: két luan

A-B=" Néu hdm nay troi mua thi trai lanh”.

A B | A-B
1 1 1
1 0 0
0 1 1
0 0 1

NX: Néu A sai
(hodc B ding) thi
A—B luén dung.



. .. A ahn.
BAI I: BAl CUONG VE LOGIC B‘é"SOT“Y
1.2 Cac phép toan trong tap cac ménh dé.

1.2.5 Phép can va du.

G/s A,BeEM. Md “A néu va chi néu B” (B la diéu kién can va du déi voi A),
ki hiéu : A < B, la md chi ding néu A va B cung ding hodc cung sai

VD5: Ar“1<2’vaB:“l+a <2+a”

A—B: “1<2néuvachinéul+a <2 +a".

A B |A<B

1 1 1

1 0 0

0 1 0

0 0 1 10




BAI I: DAl CUONG VE LOGIC

Tom lai:
A B A AANB | AvB | A—B | A-B
1 1 0 1 1 1 1
1 0 0 0 1 0 0
0 1 1 0 1 1 0
0 0 1 0 0 1 1

11
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Chuy: .,

- Mét md A goi la md don gian. Tor cac md don
gian va cac phép toan ta xay dwng duwoc cac md
phtrc tap hon, goi Ia ménh dé phirc hop (hay biéu
thire md).

VD: A -B mdt ménh dé phdc hop.

12



i N6 B R
BAI I: DAl CUONG VE LOGIC B%is"orf“y
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1.3 Hang dung va mau thuan (hang sai) °.

- Ménh dé phirc hop A goi la hdng ding néu né
ludn dung trong moi trirong hop, ki hiéu la T (True).

- Ménh dé phirc hop A goi la méu thuén néu né
ludn sai trong moi trirong hop, ki hiéu la F (False).

1.4 Twonqg dwong logic.

Hai ménh dé A va B goi Ia twong duong logic, ki
hidu: A < B néu ménh dé A—B la hang dung.

NX: Quan hé “twong dwong logic” la mét quan hé
trong duong. 13



BAI I: DAl CUONG VE LOGIC ~ yuso™

Chd y:

- Khéng co khéi niém “bang nhau” giira 2
md.

14



BAI I: DAl CUONG VE LOGIC 0 °
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1.5 Mot sb twong dwong logic co ban

(a) Luat dong nhat AAT < A AvF <o A
(b) Luat thong tri AvT T ArF < F
(c) Luat Ity dang ANAS AVAS A

(d) Luat pha dinh As A

15



BAI I: DAl CUONG VE LOGIC . °

(@)
1.5 Mot sb twong dwong logic co ban

(e) Luatgiaohoan AAB< BAA; AvB< BV A
(f) Luat két hop

(AAB)AC <= AA(BAC);, (AvB)vC <= Av(BVvC)
(g) Luat phan phéi (AAB)vC < (AvC)A(BVvC)

(AVvB)AC < (AAC)V(BAC)
(h) Luat De Morgan
A/\B@Z\\/E; AvB< AAB

(i) Luat phan dao

A>BoB—o A 16
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Chuy: A—>B< AvB

That vay, str dung bang tri chan ly, ta cé

A B | A—B A v B
1 1 1 0 1
1 0 0 0 0
0 1 1 1 1
0 0 1 1 1

17
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BAI |: BAl CUONG VE LOGIC
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VD1: Chirng minh cac ménh dé sau la hang dung.
a)| AAN(AVB) |- B b) (A— B) & (Av B)

Loi giai- a)| AA(AvB) |- B

Cach 1. Dung bang tri chan li

A|B|A |AvB | AA(AvB) | Md(a)

Md (a) luén cé tri chén Ii 1a 1 nén né la hang ding. 13
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VD1: Chirng minh cac ménh dé sau la hang dung.
a)| AAN(AVB) |- B b) (A— B) & (Av B)

Loi giai- a)| AA(AvB) |- B

Cach 1. Dung bang tri chan li

A | B| A|AvB | AA(AvB) | Md(a)
11| 0 1 0 1
10| 0 1 0 1
0| 1] 1 1 1 1
0|0 1 0 0 1

Md (a) luén cé tri chén Ii 1a 1 nén né la hang ding. 19
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BAI I: DAl CUONG VE LOGIC

a)| AA(AvB)|—>B
Cach 2. Dung lap luan logic.

G/s md(a) khéng la hang dung, tie la ton tai A, B dé md(a)
sai. Khiddo A A (Av B) dung va B sai (1).

A ding {A sali
—

AA(Av B) ding = - ]
'Av B dung Av B duang

— B dang (mau thuan véi (1))
Do dé, diéu gia st 1a sai.
Vay AA(Av B) lahing dung.

20
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BAI I: BAl CUONG VE LOGIC

[ Ar(AVB) |- B B

Céach 3. Phuwong phap bién dbi twong dwong.

[Z\/\(AV B)] —>B<o [K/\(Av B)]v B

S :Av (Av B)]v B< [Av (AA E)]v B
<> :(Av A) A (Av E)]v B

<:>:T /\(AVE)]\/B@[A\/E]\/B

@AV(EVB)@ AvT & T

*Chay: A—>B< AvB 21




BAI I: DAl CUONG VE LOGIC L °

VD1: Chirng minh cac ménh dé sau la hang dung.

a)[Z\/\(AV B)]—)B b) (A— B) <> (Av B)

VD2: Chirng minh hai ménh dé sau la twong dwong logic:
(P> g)Ap va PAgQ
(Bé 1-hé 2009)

VD3: Chirng minh hai ménh dé sau la ko twong dwong
logic:
(p—>q)>r va p—>(@Q-or)

Nhan xét: Phép kéo theo cac md khéng ¢ tinh két hop

22



BAI I: DAl CUONG VE LOGIC ' o,
1.6 Vi tw va lwvong tw

1.6.1 Vi t&r (HAm ménh dé)

- Nhirng cau c6 chira cac bién ma ban than né chwa la
mot md, nhwng khi ta thay cac bién béi cac gid tri thude
mién X thi ta dwoc mot md, goi la ham ménh dé. Tap X goi
la mién xac dinh cia ham ménh dé do.

VD1: P(x)="x>3" v&i xeN.
P(1)=1>3"(sai), P(5)="5>3"(dlng)

VD2: P(X,y)="x? +yx-2=0" v&i (X,y) €R?...

23



BAI I: DAl CUONG VE LOGIC B
1.6 Vit va lwong tw pai SO

1.6.2 Lwong tw

Cho P(x) 1a mét vi ttr v&i bién x xac dinh trén X.
- Lwong tr “v&i moi” cua P(x) la:
“P(x) dung voi moi gia tri x trong X”
ki higu: VX € X, P(x)
- Lwong tir “ton tai” cta P(x) la:
“ton tai gia tri x trong X sao cho P(x) dung ”
ki hiéu: Ix € X, P(X)
VD1: P(x)="x*>0" Iaham ménh dé
"Vx e R,x* > 0" |amd sai

"Ix e R, x% > 0" la md ding 24



BAI I: DAl CUONG VE LOGIC
1.6 Vit va lvong tr - 1.6.2 Luvong tw

Dinh li. Ta co cac twong dwong logic

) Vxe X,P(x) < Ixe X,P(x)

i) dxe X,P(x) < Vxe X,P(x)
VD2. Phu dinh cac ménh dé sau

a) A="VxeR, x*>0"
b) B="3x,VYy, X% +y°<0"

c) C="VX, (Ely1 P(X1 y)) — Q(X)"

25



BAI I: DAl CUONG VE LOGIC o
1.6 Vit va lvong tr - 1.6.2 Luvong tw

Lo giai
a) A="vxeRR,x*>0"
Ao IXeR x> >0 IxeR,x% <0
by B ="3X, Vy, x° + y* < 0"
B < VX, VY, X2 + Y2 <0 < Vx, 3y, X% + y? <0

< VX,Hy,x2 + y2 >0
c) C="vx(3dy,P(x,y)) = Q(X)"
C < 3x,(3y,P(x,¥)) > Q(X) < 3x,(3y, P(x, ¥)) v Q(X)
< 3x, 3y, P(X, y)) A Q(x) N




. Tinh
BAI I: DAl CUONG VE LOGIC : o

1.6 Vi tw va lwvong tv - 1.6.2 Lwong tw

VD3.Choanhxa f:-X Y

f BN nh & "%, eX,(F(x)= (%)) > (% =x)"

Pha dinh ménh dé trén va chi ra chirng minh f khdng don
anh ta phailam gi ?

Loi gii:

f kolp®-n nh < X, X eX,(T(x)=T1(x)) > =X)
<X, %, € X,(T(X)=T(X,)) > =X,)

<3, %, € X,(F(x) =TOO)) AKX #X,)

27



MOT SO DE THI > °

Bai 1. CM hai ménh dé sau la twong dwong logic
i) pP—>(@ApP) va P—>Qq (Dé2-heé 2009)

(i) A>B va  AAB (D& 3-K56)
(i) A— B va B> A (pa4-Ks6)

Bai 2. Xét xem hai ménh dé sau c6 twong dwong logic
khong?

i) A>(B—>C) va B—>(A—>C) (bPe 1-K55)
(i)A>(B—>C) v&a AAB-—C (D&2-K55)
(i) (AvB)>C va (A>C)A(B—>C) (Peé 1-K49)
(ivy A>(BAC) va (A—>B)A(A—>C) (Peé2-K49)

28




MOT SO DE THI & °

Bai 3. Xét xem ménh dé sau dung hay sai

(i) “Néu céac sb thuc x va y théa man x>y va y>x thi suy
ra x=y”
(i) “Néu so tw nhién n 1& va n2 chan thi suy ra n 1a so
nguyén to”
(Dé 3, bé 4 —K49)

29
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BAI Il: SO LUOC VE LI THUYET TZ

O

Trong toén hoc, tap hep (tiéng Trung: £4&, tiéng Anh: Set) c6 thé hiéu tong quét Ia
mot tu tap cla mot s6 hiru han hay vo han cac doi twgng nao do. Cac doi twong nay
dwoc goi la cac phan i cua tap hop. Tap hop la mét khai niém nén tang ‘
(fundamental) va quan trong cua toan hoc hién dai. Nganh toan hoc nghién ctru vé
tap hop la ly thuyét tap hop.

Trong ly thuyét tap hop, nguwoi ta xem tap hop la mét khai niém nguyén thay,

khong dinh nghia. N6 t@n tai theo cac tién dé dwoc xay dwng moét céch chat ché.
Khéi niém tap hop la nén tang dé xay dwng cac khai niém khac nhw so, hinh, ham
s0... trong toan hoc.

Néu a Ia phan tir clia tap hop A, ta ky hiéu a A. Khi dé ta ciing néi rang phan

ter a thudc tap hop A.

M6t tap hop c6 thé 1a mét phan tlr ciia mét tap hop khac. Tap hop ma méi phan tir
cua né la mét tap hop con dwoc goi la ho tap hop.

Ly thuyét tép hop cling thira nhan co mét tap hop khc“)ljg chra Qhén t&r nao, dwoc goi
la tap hop r6~nq, ky hiéu la . Cac tap hop co chira it nhat mot phan tr dwoc goi la tap
hop khéng rong.

Ngay nay, mét phan cua ly thuyét tap hop da dwoc nhieu nwéc dwa vao gido duc
pho théng, tham chi ngay tlr bac tieu hoc.

Nha toan hoc Georg Cantor dwoc coi Ia ong t6 cta ly thuyét tap hop. Bé ghi nho
nhirng déng gop ctia 6ng cho ly thuyét tap hop noéi riéng va toan hoc néi chung, tén
6ng da dwgc dat cho mdt ngon nui & Mat Trang.

30




BAI Il: SO LUOC VE Li THUYET TAR
2.1 Tap hop va phan tcr.

a. Khai niém

-Tap hop la khai niéem nguyén so khéng
dwoc dinh nghia.

- Tat ca céac doi twong xac dinh ‘hao do
hop lai tao thanh mot tap hop, mMOi dm
tu«yng cau thanh tap hop 1a mot phan toy
cua tap hop.

VD: - Tap cac sinh vién trong 1 lop.
- Tap céac sob ty nhién nhd hon 10....

31



BAI Il: SO LUQC VE LI THUYET TAP HOP gh Tyt
s V2
2.1 Tap hop va phan ttr. O

b.Quan hé “thudc’

-Néu a la phan t& cua tap E: “a thudc E” , ki hiéu: acE

-Néu a ko la phan t&r cta tap E: “a khong thuéc E”,
kihieumag E hokc a€E

c. Cach mo ta tap hop

- Liét ké cac phan tr cua tap hop.
- Néu ra tinh chat dac trwng clia cac phan toy

d. Tap rbng la tap khéng chira phan t& nao, k/h:

32
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BAI II: SO LUOC VE Li THUYET TAP HOP
2.2 Tap con — Hai tap hop bang nhau.

Ac B < (VX,(xe A) > (xeB))

‘AcB
BcA

A=B <«

VD1: A={1;2;3;4}; B={1,;2; 3;4;5,6}, C={xeN| O<x<5}
AcB, A=C

VD2 NcZcQcRcC

33



BAI II: SO LUOC VE Li THUYET TAP HOP
2.3. Cac phép toan.

Cho cac tap hop A va B.
2.3.1. Phép giao.

X e A
AN B =< X|- .
\XeB)

.

2.3.2 Phép horp.

 [xeA
AUB=<Xx .
_XeB)

.




2.3.3. Hiéu cua hai tap hop

[ (xeA
A\B:<X‘< .
xX¢b

.

-Hiéu d6i xtrng clia A va B

BAI Il: SO LUYOC VE Li THUYET TAP HOP
2.3. Cac phep toan. ' ©o
AsaB=(A\B)U(B\ A) o

- Phan bu.
G/s Ac X.PhCn bT cha A trong X: O

A=C (A)=X\A




BAI Il: SO LUQC VE LI THUYET TAP HOP
Y2
@)

2.3. Cac phép toan. o
2.3.3. Tinh chat
() AUB=BUA AnNB=BNA AaB=BaA
(i) (AuB)uUC=AU(BUC);
(AnB)NC=An(BNC);
(AaB)aC = Aa(BaC).
(iii) (AnB)uC=(AuC)n(BUC);
(AUB)NC=(AnC)u(BnC)
(iv) C_c c«ng thgc De Morgan
X\(ANB)=(XNA)uU (X \ B);
X\(A U B)=(X\A) A (X \ B) 2




BAI II: SO LUOC VE Li THUYET TAP HOP
2.3. Cac phép toan.

VD1: A={1;2;3;4}; B={3;4;5;6}. Tinh
ANnB: AuB: A\ B: AaB

LG.
AN B ={3:4}

AU B={1;2;3;4,5,6}
A\ B={1;2}
AaB ={1;2;5;6}

37



BAI II: SO LUOC VE Li THUYET TAP HOP
2.3. Cac phép toan.

VD2. Cho A, B la tap con cua X. CMR:
A\B=ANB

L&i giai:

Xe A XeA —
Vxe A\B< — _ <= XxeANnB
X¢B X e B

A

38



BAI II: SO LUOC VE Li THUYET TAP HOP

2.3. Cac phép toan. O

VD3. CMR v&i A, B, C 1a cac tap hop bat ki, ta co:

a) AsB=(AUB)\(AnB) b) (A\B)\C=A\(BuUC)
Loi giai: b) (A\B)\C=A\(BUC)
Cach 1: Phwong phap phan to.

A\ B (x e A
X
VXE(A\B)\C@{ = <X e B
X¢gC
kxezC

XeA
S < xeA\(Bul)
XxXgBuUC

Vay (A\B)\C=A\(BUC)

39



BAI Il: SO LUQC VE LI THUYET TAP HOP .‘Samé““““
P2
O

b) (A\B)\C=A\(BuC)
Céach 2: Phuwong phap bién dbi twong dwong.

G/s A, B, C la tap con cua moét tap X. Khi do, ta co:
(A\B)\C=(A\B)nC=(AnB)NC
=ANn(BNC)=ANnBUC=A\(BUC)

Ghi nh&: Pé chirng minh 2 tap hop bing nhau, ta c6 3 phwong phap:

-Phwong phap st dung so do Venn.
- Phwong phap phan ti.
- Phwong phap bien doi .

40



BAI Il: SO LUQC VE LI THUYET TAP HOP
P2
2 O

2.4 Tich Descartes (Dé cac) o
2.4.1 Hai b0 s6 bang nhau

m=n

(@;:a,....a,) =(b;b,.. b”)Q{aI:b,;Vizl,_n

2.4.2. B/n: Tich Descartes cta cac tap hop A, Ar .0 A,
la moét tap hop

C=AxA, x..x A, = HA
xac dinh nhuw sau:
() C=9Y khit J31:A=0
() C=A; khi n=1
(iii) C ={(ag;8p;-12,) | & € Asi =1}

41



BAIIl: SO LUVQC VE LI THUYET TAP HOP  ghTuye®

D2
2.4 Tich Descartes (Dé cac) ©
*Cha v: Khi Aj=A,=..=A,=A thiviet C=A"

VD: A={a;b}, B={1:2:3}. X4ac dinh
a) AxB; BxA; A?
b) Phan t&r (a;2;b) thudc tap hop nao?  (B/s:Ax Bx A)
c) SO phan tlr cia AxBxAxB. (P/s: 36)
Loi giai: - Ax B ={(a;1),(2;2).(a;3),(0;1).(0;2).(0;3)}
Bx A={(1;3),(1;b).(2;2),(2;b),(3;2),(3;b)}

A? ={(a;a),(a;b),(b;a),(b;b)}

Chuy: AxB#BxA "



MOT SO PE THI

Bai 1. V&I A, B, C la cac tap hop bat ki, CMR
i (A\B)\C = A\(BUC)
(i) A\(B\C)=(A\B)U(ANC)

Bai 2. Cho cac tap hop A, B, C thdéa man
(AuB)c(AuC) va (AnB)c(AnC)
CMR: BcC

(Dé 3-K51)
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BAI IlI: ANH XA oSO
3.1 Binh nghia.

a.bD/n: Cho X,Y# & .Anhxa f tir X dén Y la mét quy tac
cho twong (rng méi phan t& x cla X véi mét va chi mot
phantrycua.

f: XY
Xt y=f(x)
y=f(X): anh clia x qua anh xa f
X: tAp nguodn Y: tap dich
VD1: Anh xa dong nhatcla tap X: Iy : X > X
X > X

VD2: X: tap nguwoi, Y: tap tén nguoi. Anh xa ftir X dén Y

cho moéi nguwei voi 1 tén twong rng
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BAI Il ANH XA pai SO T
3.1 Dinh nghia.
b. Tap anh va tap nghich anh.
Choanhxa: f:X Y va AcX,BcY
Xt y=T(X)
- Anh cua tap A: f(A)={f(X)|x e A}

DPac biét, f(X)=Imf goila anh cia X quaf.
- Tap nghich anh cia B: f*(B)={x e X | f(x) € B}

VD1.Choanhxa ,f :R\{~-I} > R, f(x) = 2X+3
Xac dinh 1
AT, T(0). @)

b)f((-1,0]), f *([4;7)) (Pé&1- 08/2010)
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£ Tt
N 4 = en
BAI III: ANH XA R
O

N (i) ye f(A) < Ixe Ay = f(x) -
(i) xe f(B)< f(X)eB

VD2. CM cdac tinh chat ctia &nh va nghich &nh cla anh xa
() f(AuB)=f(A)uf(B);A,Bc X
(i) F-1{(AuB)=f-1(A)uf-1(B);A,BcY
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BAI III: ANH XA i SO T
3.2 Pon anh, toan anh, song anh. ' o

B/n: Cho anh xa f: X->Y
(I) f:®-n ,nh < vx,X, € X,(f(x,)=1(X,))—> (X, =X,)
& VX, X, € X, (X #X,) = (F(x) = T(X,))
& WyeY, pt f(x)=y co kh«ng qu, 1 nghiOm
(if) f:toun .nh < F(X)=Y
< VyeY,Ixe X,y = f(X)
< vyeY, pt f(X)=y lu«n cd nghiOm.
f :®-n _nh
f :toun _nh

(1i1) f:song .nh < {

a7



BAI lll: ANH XA mﬁm\w"
3.2 Pon anh, toan anh, song anh. ! o
o

VD1. Phu dinh cdc ménh dé trén va chi ra: dé chivng minh f
khéng la don anh (toan anh, song anh), ta phai lam gi.

VD2. Xét xem trong cac anh xa sau co la don anh, toan
anh hay song anh khdéng

a) f:R, >R c) f:R, >R,
X = f(x)=x° Xt f(x)=x°
b) T:R->R, d) f:R>R

X f(x)=x X = f(x)=x
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BAI Il ANH XA m-‘sﬂ“”é“
3.2 Tich cua hai anh xa. : o
P/n: Cho haianh xa f: X—>Y va ¢g: Y—-Z.
Anh xa h : X —»Z xac dinh b&i h(x)=g(f(x)) v&i moi xeX
goi la anh xa tich (anh xa hop thanh)cuafvag, ki
hiéu: g °f .

f g

X > Y > %
g of
VD. Cho cac anh xa
f:R\{1}> R g:R—->R,
2
X (g(X)=X
X F(X) = —— 9(x)
X—1

Xéac dinh cac anh xa g of va fog (néu cé) *



BAI III: ANH XA

3.3 Anh xa nguoc. ' o

D/n. Cho song anh f: X—Y. Khi d6, v&i méiy ctia Y déu
ton tai duy nhat mot x cia X dé f(x)=y hayf *(y)=x .
Nhuw vay, ta co anh xa:

f1lYy 5 X
y x=f7(y)

Anh xa nay ciing 1 mdt song anh va goi la anh xa nguoc
cuaf.

VD1 Xac dinh anh xa ngwoc cua cac anh xa sau:
a)f:R—>R b)g:R\{0}—> R \{0}

X— f(xX)=x>+1 )(Hg(x):i3
X
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MOT SO BE THI

@]
°

Bai 1.Cho anh xa f R\{-} > R, f(x) =
Xac dinh . “1/15.
f((3;5]), f([2;7))

X—2
X+1
(Dé 2- he 2010)
Bai2. Choanhxa f:C—>C,f(z)=2°+32Z°
Tim f ' (-4)
(bé 3-K51)
Bai 3. Choanhxa f:C —C, f(z)=3z"+5iz°

1) fco la don anh ? toan anh khéng? Vi sao

2) Cho B={-2}. Tim f %(B) (D8 3.K53)
e -
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MOT SO PE THI '

Bai4.Choanhxa f:R? 5 R? f(x,y)=(X—-2y,2X+Y)

a) CM fla mot song anh.
b) Cho tap A={(x;y) e R?|x*+y?=45} Tim nghich anh f *(A)

(bé 3- K55)
Bai 5. Nhw cau 4 voi f(x,y)=(3x+Yy;x-3y)
A={(x;y) e R°|x*+y*=40} (Pé 4- K55)

Bai 6. Chocacanhxa f:X —Y,g:Y > Z coanhxa hop
thanh g, f:X —»Z.Giastf latoananhvalag,f donanh.
CMR g la don anh. X

(bé 4- K51)
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BAI IV: SO PHUC o 50T

4.1 Phép toan hai ngoi.

4.1.1 Khai niém. Phép toan hai ngéi (phép toan) * trén tap
E la mét quy luét khi tac ddong 1én hai phén tir a va b cua
E sé tao ra mot va chi mot phan tir ciing cua E.

*"ExE—>E
(a,b)—>a*b
VD1: Phép cdng (+) va phép nhan (.) thong thuwong trén
cactap sd: N, Z, Q, R, C.
VD2: Phép giao va phep hop trén tap cac tap hop.

?1: Phép chia la phép toan trén tap R hay khéng?
?2: Hay cho biét cac phép toan trén tap cac ménh de?
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BAI IV: SO PhUC

y a"S'V(\)
4.1.2 Tinh chét cla phép toéan. & o
Cho phep toan *trén tap E.
a. Tinh két hop: (@a*b)*c=a*(b*c) voi moi a,b,c €E
b. Tinh giao hoan: a*b=b*a voi moi a,bek

c. Phan tirtrung hoa e: 3g ¢ E, VacE: a*e=e*a=a

d. Phan ttr doi ( hay doi xiing): G/s cé phan ti trung hoa e.
Xét phan tir aek, phan tir b goi la phan tor doi cua a néu
a*b=b*a=e

* Chay: - phép toan dwoc dat tén la phéep cong (phép
nhén) thi phan to doi xirmg goi la phan tir doi (nghich
dao) va ki hiéu la—-a (a?t)

54



BAI IV:

SO PHUC

VDL1. Tréntap N, Z, Q xet xem phép cong, phép nhan co
nhirng tinh chat gi?

(+) Kéthop |Giaohoan |Pttrung Pt doi
hoa Xwng
N X X X (0) -
Z X X X X
Q X X X
() |Kéthop |Giao hoan |Pttrung |Pt doi
hoa Xwng
N X (1) -
Z |X X X -
Q |X X X - >




BAI IV: SO PHUC

VD2. Trén tap cac ménh dé, cac phép hdi, tuyén, kéo theo
c6 nhirng tinh chat gi?

Kéthop |Giao hoan |Pttrung Pt dbi

hoa Xwng

A X X X(T) -
V X(F) -
- - - - -

VD3. Trén tap cac tap hop, cac phép giao, phép hop co
nhirng tinh chat gi?
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< A ’ R A\
BAIIV; SO PHUC
- o

0]
°

4.1.3 CAu tric dai s6

Mot tap hop (;'u’o’c trang bi mot hay nhiéu phép toan voi
cac tinh chat xac dinh goi Ia mdt cau trac dai so.

VD: nlra nhdm, nhdm, vanh, trwdng, dai so, ...

S7



BAI IV: SO PHUC

4.2 Nhém-vanh — trednag. ' o

4.2.1 Nhom (Group)
a. B/n.Chotap G khéq rong v&i phép toén‘* . Khi do
(G,*) la mét nhdm néu thao man 3 tién dé:

(1) VX, Vy,zeG: (X*y)*z=x*(y*2)
(1) JeeG: Vxe(G, x*e=e*xX=X
(i) vVxeG, Ix'eG, x*X'=x"*x=¢e

e: phan tlr trung héa, x’: phan tir doi cua x
Nhom (G,*) goi la nhém giao hoan (hay nhom Abel)
néu t/m:
(Iv) VX,ye G: X*y=y*X
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Sinh 5thang &, 1802
Medstrand, Ma Ly

~ Mat 6 thang 4, 1529

Froland, Ma Ly
i

~ Heicw ngu E'E RN
."-"2'3 Quoc gia RIS bl Ly
w_ri:'r‘i Hganh Toan hoc

Hod cong tac Biai hoc Czlo
Hoc trvdomg Biai hoo Christiania
Hoi tieng vi ham =6 Ahelian
nham Akelian
dinh ¥ &bel
59

Migls Henrik Abel (1802-15249)



Turrng Mielz Henrik Abel tai Oslo

iy
Va0 5 thang 6, 200% béh’tem
Norwegian dwoc phat hanh déki
niém Abel 2 thang trwéc 200
nam ngay sinh cua é6ng. Cé mot
blrc twong ciia Abel & Oslo. Ho
Abel trén Mat trangdworc dat
theo tén 6ng. Vao nam 2002, giai
Abel da dworc thiét 1ap dé vinh
danh ong.

Giai Abel, giai Wolf hay giai
Fields deu dwoc xem la “Nobel
toan hoc”. Xét vé danh tiéng thi
giai Abel va Wolf khéng thua
kém gi Fields, moi giai déu cé
mot wu thé noi troi rieng va tat
ca deu la vinh dw I&n cua céac

nha toan hoc trén thé gioi.
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Tinh

. _ _ 1 Qé)T“y’é“
Evariste Galois Sinh 25 théng 10, 1511 .
Bourg-la-Reine, Phap °
Mt 3 thang 5, 1832 (20 tudi)

Pariz, Phap
Ouoc gia ] JJPhée
Hganh To&n hoc

Hoi tieng vi |5 thuyét phuong think va tich
phan Abel

Evariste Galois la mot thién tai toan
hoc nguei Phap doan ménh, nhwng
cac cdng trinh toan hoc 6ng dé lai la
mot dé tai rat quan trong cho viéc
*  tim nghiém cua cac phwong trinh da
thirc bac cao hon 4 thdng qua viéc
< xay dwng |y thuyét nhém trivu twong

A PR B el - TR ma ngay nay dwoc goi la |y thuyét
Galoiz khi 15 tudi, hm}?.:.ze cLE mot nou ban nhom Galois.
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BAI IV: SO PHUC 8% 0
4.2.1 Nh6ém : 0
b. M6t s6 tinh chat ciia nhém.

(i) Phan tir trung hoa e 1a duy nhat.

(ii) Phan tir doi X’ 1a duy nhat

(iii) Luat gian wéc: a*b=a*c = b=c

(iv) Pt a*x=b cé nghiém duy nhat x =a'*b

VD1. (Z,4), (Q,+), (R,+), (Q* ), (R*, .) la cac nhom Abel.
(N,+), (Z*,.) khong la mot nhém.

VD2. Tap cac song anh trén moét tap X véi phép hop
thanh 1a moét nhém. Néu X ¢é nhiéu hon hai phan ti thi
nhom doé khéng giao hoan.
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BAI IV: SO PHUC

4.2 Nhém-vanh — trednag. : o

4.2.2 Vanh (RinQq)
a. BIn. Cho tap G khac rong v&i hai phép,toén Ki hiéu la
“+” va “.” . Khi d6 (G,+,.) la mét vanh néu thao man:

() (G,+) la m6t nhdm giao hoan

kN

(i) Tinh két hop cla phép “
(x.y).z=x.(y.2)

(iii) Tinh phan phdi cta phép “.” va phép “+”
X.(Yy+2)=X.y+X.z
(Y+2)X=YyX+2ZX
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BAI IV: SO PHUC g TR
4.2.2 Vanh ' o

Vanh (G,+,.) goi la giao hoan néu Vvx,yeG: X.y=V.X

goi 1a c6 don vi 1a 1 néu phép nhan c6 phan t& trung hoa la 1.

b. Vi du.

VD1. (Z,+,.), (Q,+,.), (R,+,.) la cac vanh giao hoan co6 don
vila 1.

vD2. Z| V2 |={a+by2 |a,b € Z} lumét vunh
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BAI IV: SO PHUC . b
Ba‘xSé’T‘we“
4.2 Nhém-vanh — trednag. ' o

4.2.3 Trwong (Field) °
a. BIn. Cho tap G khac rong v&i hai phép tqén Ki hiéu la
“+” va “.” . Khi do (G,+,.) la mét tredng néu thao man:

(i) (G,+,.) lumeét vunh giao ho_n, ®v 1
() vxeG\{0}, Ix': xx"'=1
b. NX. Néu (G,+,.) 1a mét trwdng thi (G\{0},.) & mdt nhdm

c. VD:

VD1: (Z,+,.) khdng la mét treong.
(Q,+,.), (R,+,.) la mdt trrong.
vD2. 7|2 |={a+bv21a,be Z} ko la mot truong

Q[V2]=1fa+bv21a.beQ) amot truomg .



BAI IV: SO PHUC ey
Ba‘xSé’T‘we“
4.3 SO phirc : o

O
°

4.3.1 Xay dwng trwdng so phirc
V&i R 1a trwdng so thue, xét tdp C=RxR={(a,b)|a,beR}
+ Quan hé bang nhau trén C:

a=¢c
a,b)=(c,d)=
(2.0) = (c.d) {b iy
+ Trén C trang bi hai phép toan:
- Phép cbng “+” : (a,b)+(c,d)=(a+c,b+d)
- Phép nhan “.” : (a,b).(c,d) =(ac —bd;ad + bc)

= (C,+,.) la mét trvong véi phan tir khdng la (0;0), pt don vi
la (1;0) va phan tir nghich dao cua (a;b) la

a  -b
a’+b? a® +b? %0



BAI IV: SO PHUC

4.3 S6 phirc
4.3.1 Xay dwng trwdng sé phirc

+ Xét tap con F={(a,0)|a eR} cua C va anh xa
f:R>F
X > (X,0)
Khi dé, f la mdt song anh théa man
f(x+y)=f(x)+f(y) va f(xy)=f(x)i(y)
- dong nhat R v&i F ((x,0) = X)

hay R Ia mét trwdng con cua C.
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BAI IV: SO PHUC it
a’xSé’T‘we
4.3 S6 phirc 2 o

@]
°

4.3.1 Xay dwng trworng sé phirc
Pat i=(0;1), ta co

2 =(a,b) = (a,0) + (0,b) = (a,0) + (b,0)(0,1) = a + bi
i2 = (0,1)(0,1) = (-1,0) = -1

Dang z=a+bi goi la dang chinh tac cla z

a=Re(z) goi la phan thuc cua z

b=Im(z) goi la phan o cla z 5
sO i goi la don vi do | = —1

= Trong C,pt x°=-1¢6 nghiém X=x*i
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Bombelli, Rafael (Rafael)

Born: 1526 AD
Died: 14572 AD, at 46 vears of age.

Mationality: l[zlian
Categories: Mathematicians

P Cieesnnl ol ML XX,
e R L)

Heron x& Alexandria 1a ngwdi dau tién dé cap dén so ao
vao khoang thé ky 1 trwéc cdng nguyén trong khi tinh toan
khoi hinh lwong kim tw thap, tuy nhién, viéc nghién clru s6
4o chi thuc sy bat dau b&i nha toan hoc nguwoi Y Rafael
Bombelli (1526-1572) trong cudn sach dai s

L'Algebra viét nam 1569. Rafael Bombelli la nguwdi dwa ra
ky hiéu don vi do i va mé ta cac tinh chat cta né.
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BAI IV: SO PHUC . pind
aisé’r‘“ye“
4.3 Sé phirc L o

@]
°

4.3.2 Cac phép toan & dang chinh tac.
(i) (a+bi)+(c+di)=(a+c)+(b+d)
(i) (a-+bi)(c-+di)=(ac—bd)+ (ad + bc)i
a+bi  (a-+bi)c—di)
c+di P +d

(iii)

(iv) Cho sb phtrc z=a+bi.

-S6 phtrc lién hopciaz: Z=a-hi

-Médun cla z: ‘z‘ —+a? +b?
NX: \2‘2 =27
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BAI IV: SO PHUC 7
(v) Cac tinh chat. ©
2,+2,=2,+2,;, 7,Z,=1,Z,
(z,+z,)+z2,=2,+(2,+2,); (2,2,)2,=2,(2,Z,)
z2,(z,+2,)=22,+2,2,

2,+2,=2,+2,; 2,2,=2,.2,

2.2,|=z.] |z [ilz, + 25| <[z +]z,

VD1, Tinh A=1fél 1.3
4-31 21 4
VD2. Cho |z,]=1. CMR v¢&i moi z, .z, ta c0:
572 | _q (K50-lan 2)
1-7z,
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BAI IV: SO PHUC e
Baisé’r‘“ye“
4.3.3 Dang lwong giac cla so6 phirc ' o

a. Mit phang phtrc. Lraginary
z=a+bi<——>(a;b)«——>M(a;b)eOxy z=a-tiy
Mbi sb phirc sé dwoc biéu dién bdi 1 diém /
nam trén mat phang Oxy va mét diem trén  —Kyo—1—> 105
mp Oxy biéu dién mdt s6 phure. )
Do do, mp Oxy goi la mp phirc Y iy

Ox: truc thuc

Oy: truc ao
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BAI IV SO PHUC . pigh
Ba‘xSé’T‘we“
4.3.3 Dang lwong giac cua so phirc ' o

b. Dang Iwong giac cua sé phirc ﬂ”;ﬁ‘f“”y
Cho s6 phirc z=a+bi dwgrc biéu dién y s—aztiy
béi diem M(a;b). N
r=0OM=|z|= JaZ+Db? :médun cia z g s
P = (Ox;O—I\/i) : argument cua z : T s
k/h:p =Arg(z) (+k2n) 4 P—cr-igs

e a . b
Khi do coscp—\/aerbz, qu)_\/a2+b2

Z=r(cosp+I1sing)
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BAI IV: SO PHUC )

4.3.3 Dang lwong giac cua so phirc o

Z=a+bl——>z=r(cos@+I1sIing)

a .
r=|z|=~/a2 + b?,cos @ = , sinp =
4 JaZ + b? Va2 +b?
VD1: Viét dang lwong giac clia cac sb phirc sau:
a) A=+/3+i b) B=2-2]
c)C=-2 d) D=5
e) E=2i f) F=-3i
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BAI IV: SO PHUC L
Da’xSé’T‘we“
4.3.4 Cac phép toan & dang lwong giac : o

@]
°

(i) Phép nhan va phép chia

[r.(cose, +ising,)|[r,(cose, +ising,)]=

:(rer)[COS((pl +@,) +1sin(¢e, + (Pz)]

-Khi r,#0, ta co:
r(cosp, +ising,)
r,(Cosp, +1sing,) T,

[cos((p1 —@,) +1sin(e, — <Pz)]

VD1: Cho z,=6 (:os5—n+isin5—7T Z,=4 COS—" +isin—~
— 12 12 6 6

, Zl
Tinh 2.z, V4 —+
Z2
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BAI IV: SO PHUC iR
Da‘xSé’T‘ww
: o

«Chu y: Néu z=r(cose+ising) thi o
Z =r(cos(—) + 1sin(—o))

z 7t = 1((:os(—(p) +isin(—o))
r
(i) Phép lily thira

[r(cose+ isin(p)]n =1 cos(ng) +isin(ne)] (neN)

Coéng thirc Moivre (r=1)

(coso+isine)" =cos(n)+isin(ne)
VD1: Tinh A =(v/3+i)*"

\VVD2: Biéu dién sin(5x) va cos(5x) qua sinx va cosx?
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BAI IV; SO PHUC et
Baisé’r‘“ye“
' o

(iii) Phép khai can o

a. DN1: Can béac n cla sb phirc z la cac so phirc z, sao cho
n —
20 =1

Tap cac can bac n cia z ki hieu la ¥z
VDL, A4 ={+2}, J-1={+i}, ¥B={2,—-1+i3}

b. Céng thwrc
2/r(cosq+ising)

:{zk :Q/F{cos((p+ k2nj+isin(q)+ kznﬂ,kzO,n—l}
n n n n

|

I
>

*NX: Néu z#0 thi
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BAI IV: SO PHUC

2r(cosp+ising)

{32

VD1: Tinh §/8 COS— +|sm4j

VD2: Tinh ¥/8

VD3: Tinh 1+
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BAI IV: SO PHUC A
Baisé’r‘“ye“
' O

4.3.5 Giai phwong trinh bac hai trén trwdng s6 phirc S
(Tw doc)

ax +bx+c=0, a,b,ceC
Cach gidi: - Tinh A=Db”*—-4ac

- Tim z, mét can bac 2 cua A
-btz,

2a
VD1: Giai cac phwong trinh phirc
a) z°+4iz+5=0
b) z2-(B+i)z++14+5i=0
c) 2°-72°-8=0

-Nghiem z,, =
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BAI IV: SO PHUC i
4.3.6 Da thirc : 0

DP/n1. Da thirc v&i hé s trén trwdng so F, cd dang
P (X)=a,+aXx+ax’+..+aXx", (a eF,Vi=0,n)

Néu a, #0 thi ta néi da thirc cé bac n va k/h: degP,(x)=n
VvD1: deg(—x’+2x+1)=3

PL1. (D’Alember) Moi da thwe cd bac dwong déu cd it nhat
moOt nghiém thwe hoac phirc.

PL2 Moi da thirc bac n dwong co dung n nghiém thwc hoac
phtrc (don hoac badi).

PL3 Moi da thirc khac khéng bac khéng I&n hon n (n>0)
khéng thé co qua n nghiém thuc hodc phirc.
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BAI IV: SO PHUC

4.3.7 Phan tich da thirc véi hé sé thuwece ra thirvs

Xeét da thire
P(X)=a,+ax+a,x’+..+a x", (a, €eR,Vi=0,n)

PL1. Néu z la mét nghiém cta P(x) thi Z ciing la nghiém
cua P(x).

PL2 Moi da thirc bac n dwong, v&i hé sc‘; thwe déu co thé
phan tich thanh tich cac da thiec bac nhat va bac hai voi biét
thirc am.
VD1. Phan tich da thtre (x*-x+3)+3 thanh tich cua 2 da
thirc bac 2 véi hé sb thwe. (Dé thi K55)
VD2.Cho da thirc f(z)=2%-623+1722-242+52

a) Tinh f(2i)

b) Giadi phwong trinh f(z)=0 (Dé thi K53) o



MOT SO BDE THI °,
Cau 1. (Pé K49) Viét cac nghiém phtrc ctiia phwong trinh
sau dwdi dang chinh tac:

i) 2°-(@1+1)*=0 (ii)z* —(1-iv3)* =0

(i) z° +9z =0 (iv) z° =16z
Cau 2. Tim cac nghiém phtrc cua phwong trinh
(i) z°+iV3z°-1-ivJ3=0 (Pé1-8/2010)
(i) z°-(4-i)z+5+i=0

(iii) z2°+72°-8=0 (Pé 4-K51)
. 1 .
(iv) 2°== (D& 4-K50)

z

(V) iz +(1+10i)z+23i+11=0 (He 2013)
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MOT SO PE THI '

Cau 3. Phan tich da thtre (x*+x+3)?+3 thanh tich cua 2 da
thtrc bac 2 v&i hé so thwe. (Dé thi K55)

Cau 4.Cho da thire f(z)=z*-623+172%-24z2+52
a) Tinh f(2i)
b) Gidi phwong trinh f(z)=0 (Bé thi K53)

Cau 5. Choanhxa f :C — C, f (z) = 32* +5iz°

1) fco la don anh ? toan anh khéng? Vi sao
2) Cho B={-2}. Tim f*(B)

(bé 3-K53)
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