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Mot van dé cé thé gidi quyét bing cic budc sau :
e dung todn d€ mo hinh van d€ : 1am rd va gon hon,

e dung cic phuong phdp todn d€ gidi quyét bai todn
trong mo hinh.
e dién gidi k€t qua todn hoc bing ngdn nglr thuc tién

Thi dul. Gid mot cudn tap 1a 3.000$, qui tai tro chi
c6 3.500.000%, hdi c¢6 thé mua dugc bao nhiéu tip
cho hoc sinh ngheo?

Chiing ta mo hinh vdn dé nay nhu sau: s6 tip mua

132 mot sO nguyén 16n hon hay bing 1, s tién c6 thé
chi trd chi c6 thé 1a cdc s6 tir 1 d€n 3.500.000, néu
s tAp mua dudc 1a # thi s tién phai trd 13 3.000xnx.



Chiing ta mo hinh vdn dé nay nhu sau: s6 tip mua
13 mot sO nguyén 16n hon hay bing 1, sO tién c6 thé
chi trd chi c6 thé 1a cdc s6 tir 1 d&€n 3.500.000, néu
sO tAp mua dudc 1a n thi s tién phai trd 12 3000xxn.

Ching ta thdy trong m6 hinh nay khong cdn céc
van dé ric roi nhu : qui t thién, tip v4, ti€n bac va
hoc sinh ngheo.

Va van dé bién thanh : tim s6 nguyén n 16n nhat
sao cho 3000xn < 3500000.

Dung k¥ thuat lam todn thong thuGng, bai toan trd
thanh tim sO 7 16n nhat sau cho n < 1166,66.

Vay ta ¢4 161 gidila 1166 quyén séach.



Thi du 2. Ching ta c6 hai hé thong do

nhi€ét d0 : Celcius va Fahrenheit. Nhict
dd d€ nu6c déng biang 13 0°C va 32°F,
va Nhiét dd nudc ldc bat dau sbi 1a
100°C va 212°F.

D€ 1am mot nhiét k€ dung trong nha,
ching ta phdi lap bang ké cac so do
trong hé Fahrenheit tuong itng vGi cac
sd do tir -20 dén 70 cda hé Celcius,

C F
100 212
C F
0 32

bat C va F1a s6 do nhiét dd cua mot vat trong hé
Celcius va hé Fahrenheit. Ta biét: C=0 khi F=32,
va C=100 khi. Ta phai tinh F' tuong tng v&i cac

tri gid C tir -20 dé&n 70.




Pit C va F 1a s6 do nhiét dd cia mot
vat trong hé Celcius va hé Fahrenheit.
Ta bi€t: C=0 khi F=32, va C=100 khi .
Ta phai tinh F' tuong ng v&i cac tri gia
C tir -20 dén 70.

Tadéy C-0 _ F-32

100—0 212-32

hay F=3C+32
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A.TAP HOP

Trong viéc mo6 hinh nhu G cac thi du trén, ching ta
can quan tAm dén mot vai sd nguyén (chit khong
phdi tit cd cdc s6 nguyén). Trong cdc van dé khic
ciing vy, ta phdi quan tim d€n mot sO su vat co
chung vai tinh chit ndo. Mot tip thé mot sd cdc su
vat nhu trén dudc goi la mot 7dp hop, va cac sy vat
d6 dudc goi chung mot tén 1a “phdn tit” cia tap
hgp do .

Thi du : trong bai tinh s6 cdy phai trong doc theo
cac con dudng, ta phai tim 151 giai trong tap hgp cac
sO nguyén ducng N
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Thi du : Trong cdc bai todn vé cdc chuyén dong
chiing ta quan tAim dén cdc yéu td thdi gian, vin tdc
va khodng dudng di chuyén, cdc yéu td ndy budc
chiing ta phai xét tdp hgp cdc so thuc.

Cho mot tdp hop E va mot phan td x cia E (8
diy x c6 thé 1a mot s6, mdt di€ém hoic modt dir
l1i€u), luc d6 tandé1 x e E.

Dung 1y thuyét tip hop ching ta ¢ thé dién td dé
dang mot sO sy viéc trong todn hoc. Ngoaira ching
ta ¢4 thé khdo sat cing mdt lic modt s6 van dé
kh4c biét nhau bing cdch sit dung cdc khéi niém vé
tap hdp va anh xa.
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Thi du. DE& xét cdc nghiém clia phuong trinh
X+ 4x* - 5= 0,
Ta xdc dinh tAip hop E= {x: x*+ 4x*-5=0}.

Ta co cac tip hdp thong dung nhu

tdp hdp cdc sO nguyén duong N = {1,2,3,.....},
tdp hdp cdc sO nguyén Z = { ,=3,-2,-1,0,1,2,3,.. },
tdp hgp cdc sO hitu ti Q = {— me Z va nehN },
tdp hdp cdc sO thuec R, 4

tdp hdp cdc sO phitc C= {x+iy:x vay trong R },
tap hop trong ¢ 12 tdp hop khong chia phan ti
nao ca
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Ta thudng mo hinh tdp hdp cdc sO thuc R nhu 1a tp
hop cdc di€m & trén mot dudng thing D. S6 0 dudc
gdn cho mdt di€ém A trén dudng D, mdt sO thuc
duong x dugc gdn cho mot di€m M nim phia bén
phai A trén dudng D véi khoang cich AM = x, va
mot sd thuc 4m y dudc gdn cho mot di€m N nim
phia bén trai A trén dudng D vSi khoang cach NA =
-y

y 0 X

: | I
N A M
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Nam 1881, 6ng John Venn (nha toan hoc ngudi
Anh) dé xuat viéc mo6 hinh mdt tdp hgp X nhu mot
phan A ciia mit phang g1(51 han bGi mot dudng cong.

Ta g4n cdc phan tu’ cua X nhu’ 1 c4c diém dudc
ddanh diau trong mién A . Tuy nhién nhiéu ldc ta cd

mo hinh X nhu mién A, ma khong can ddnh dau
cidc di€m dugc gdn trong A .




M6 hinh tdp hdp nhu 6ng Venn 1am gidn don nhiéu
bai todn, thi du mdt mién A trong mit phiang c6 thé
mo hinh mot tip hdp X ¢6 vai phan ti hoidc tp hop
c6 rat nhiéu phan ti nhu R.

G day ching ta thdy toan hoc nhin sy vat theo nhiéu
cdch, n€u theo mot cdch nao d6, X va R chi dudc
nhin theo ¥ nghia tap hdp, thi ching cé thé dugc doi
stf nhu nhau va mo hinh nhu nhau!

Ching ta sé thady nhd tinh dong nhat héa nhitng su
viéc khdc nhau nhu vay, trong todn c6 thé ¢ céc
kh4i niém chung cho cdc su vat d6 nhu : phan giao,
phan hoi ctia cdc tap hop .
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Cho hai tap hgp A va B. Ta dat

E=1{x:xe Ava xe B},
E 132 phan giao cla Ava B A
va kY hiéu 13 AN B e

F = {x :xe A hoicx € B},
F 1a phian hop cia A va B va ky hiéu la AU B.
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Pit X va Y14 cdc do thi cia cdc ham sd y = cos x
vay=sinx, vllx €[0,6r]. Luc do XNY la tdp hgp
gdm cidc difm A, B, C, D, E va F. C4c di€ém chung
clia cdc dudng thudng dudc goi 1a giao di€m.
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Thidu:DPit A= {xeR :smxz =0} va
B={xeR:2x>+x -1=0}.

e AnB la tip hgp cdc nghi€ém cua hé phuodng trinh

sin xzz =0,

3 2
2x"+x-1=0.

e AUB la tap hgp cac nghi€ém cua phuong trinh

2x*+x -1)sinxz =0
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Cho hai tap hgp A va B. Ta dat
G={x:xeAvaxeg B}.
Takyhiéu G la A\B.
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Dinh nghia. Cho hai tdp hgp A va B. Ta no1
e Ava B 101

nhau néu va chi
néu AN B = ¢,

e A chtra trong B néu va

chi néu moi phan tit cla B
A déu thudc B (lic d6 ta A

néi A la tip con cua B va
ky hi€fu A < B)

eA bing BnéuvachinfuAcB vaiBc A,
luc d6 ta ky hitu A =B5B.
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Néu A c B, ta goi B\ A 1a phan bu cia A trong B.

B B\A
A

Cho A 12 mot tap hdp, ta dat 2 (A) 1a tap hdp tat
ca cac tap hgp con cua A.

Thidu: A={2,a,e}, lucdod
S A)={¢,{2}.{a},{*},{2,a},{2, ¢}, {a, ¢},{2,a, ¢} ]}
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Thi du . Goi A 1 tap hop tat ca cac linh kién trong
mot cura hang may tinh trong mOt ngay nao do. Mot
mdy tinh dugc ldp rap bing cdc linh kién ndy c6 thé
coi nhu mot tip con ciia A, hay 12 mot phan tf trong
PA). Bat 9 1a tdp hgp cdc mdy tinh duge 1dp rdp va
bdn ra trong ngay hom do. Luc do 9itla mot tap con
cua PA).

Thidu. DatA=1{0,1,2,...9}. Lac do {1,9,2,4} la

moOt tAp con cua A, nhung s6 1924 khong phdi 1a
mot tip con cua A.
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PE khio sit thi€t k&€ hé théng mdy lanh trong gidng
dudng nay, ching ta do nhiét do tai mot s6 vi tri trong
giang dudng nay (go1 A la tap hdp cac vi tri d0) ta1 mot
s6 thoi di€m tir 7.00 gid sdng dén 6.00 gid chi€u trong
mot ngay nao do. Luc do chung ta quan tim cung mot
lic d&n hai tap hop : A va [6,18] (cdc thdi di€ém ma ta
do nhiét d0). Ta mo hinh viéc ndy bing todn nhu sau.
Dinh nghia. Cho A va B 1a hai tdp hgp, ta dat tich
cia Ava Blaho tAtcd cdc cap (x,y) véimoix € A
vay e Bvakyhi€unod la Ax B.

Thidu: A = {2, }va B ={@#«&}, lic d6
Ax B ={(2, @), (2, #), (2, &), (o, @), (o, #), (®, &)}
BxA={(@,?2),(@,0e), (#2), (#, 9), (&, 2), (&, ) }



Thidu:A={2,e}vaB ={@,#&}, lic dé

AxB=1{(2, @), (2, #), (2, &), (¢, @), (o, #), (o, &)}
BxA=1{(@,2),(Q@,e), (#,2), (#, ), (&, 2), (&, ®) ]

A B
2 ‘ @ # &

B A

& |2,&) (&) ¢ [(@0) (#e) (&)

s le# 1) 2 [(@2) #2) (&2)

@ [(2,@) (s, @)
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Thidu:C={m,n}vaD =/{a,nd}, lucdo
Dx C ={(a,m), (a, n), (1, m), (1,n), (0,m), (0,n) }
Cx D ={(m,a), (m,1), (m,0), (n,a), (n,1), (n,0)}

D ¢ m n
d 1 O D
C
a ma na
m am 1m om
i mi ni
n an n on
O mo no
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Thidu:C={1,2}vaD ={-1,-2,.-3), lic d6
CxD = {(1.,-1), (1,-2), (1,-3), (2.-1), (2,-2), (2.-3)}
DxC = {(-1, 1), (-1,2), (-2,1), (-2.2), (-3,1), (-3.2) }

C

* - -
R L EEEE T : EEEEE TR

)
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Dung bi€u di€n theo tich Descartes

(b.d)
d ’ d+—
[a,b]x[c,d]
cCr + (a,c) ct
a : a :
N€u B = A, ta thudng ky hi€u A x A Y
[2 A2 Lic d6 A21a ho tdtcd cdc cip 2 |
(x,y) véimoixe Ava ye A, taphdilwu |
y trong trudng hop nay la (x,y) cé
th€ khiac (y,x), thi du nhu M =(1,2) YV 1 2

khac N = (2,1) trong RZ.




C6 hai bai todan cd ban lién quan dén tap hdp : xdc
dinh mo6t tip hdp va ching minh tap hdp nay chura
trong mot tap hdp khac. Chung ta xem cac phuong
phdp thong dung sau diy dung d€ gidi quyét cic
van dé ndy .

A.1. Xac dinh mot tap hop
Pé x4c dinh mot tip hdp E ta cd cdc phuong
phap sau :

e Liét ké tat ca cac phan tif cia E
e Dinh nghia lai tip h¢gp E mot cach gian di hon

e Dung do hoa dé dién ta tap hop E N



e Liét ké tat ca cac phan tid cia E

Thi du. Xac dinh cac tap hdp :
F={xeN:4dx* 4x°-x?+x= 0},
G=1{xeZ:4x* - 4x3-x?+x =0},
H={xeQ :4x*-4x3-x°+x =0},
K={xe R:4x*-4x°-x?+x =0}.

dx* - dx3-x’+x = x(x-1D2x-1D2x+ 1)

Phuong trinh4x*- 4x°-x%2+x = 0 c6 céc
A B 1 1
nghiem x = 0, 1,- , - .
2 2




e Dinh nghia lai tip hdp E mdt cach gian di hon
Thi du. Cho A va B la hai diém trong mot mdt phdng
P. Xdc dinh tdp hop E ={M € P: AMB =90° .
Pit O 12 trung di€m cia AB. Dung cic két qua
trong hinh hoc phing ta thdy E 13 dudng tron tim O
ban kinh OA G trong P hay E={M € P : OM = OA }.
Thi du. Xdc dinh tdp hop E = {xe R : x* +x-2<0 }
Dung phuong phap xét dau cia tam thitc bac hai ta

cO xX*+x-2=x-1DNx+2)<0 & -2 <x<1.
Vay E la khoang mé (-2, 1)
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« Duing d6 hoa dé dién ta tap hop E

Thi du. Xac dinh tap hop

X
E={(xy) e RxR :2x > y > Py vay-2<-x}

Dung phuong phdp gidi hé bAat
phuong trinh bac modt G chuong
trinh trung hoc ta thAy E 12 mién
tam giac dugc tO mau vang trong
hinh vé.
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A.2. Ching minh tip hgp A chia trong tip hop B

Cho hai tdp hop E va F, d€ chitng minh E c F, ta
c¢6 thé 1am nhu sau

Cho x trong E , chitng minh x thuoc F

Baitoan 1. Cho A, Bva C la ba tdp hop sao cho A
cBvaBc C. Ching minhA < C.

Cho x trong A, chung minh x thudc C

Cho x trong A, ta c6 x thudéc B

Cho x trong B, ta cO x thudc C

Vi A={0ng Socrate}, B 1a tip hgp tat cd loai ngudi,
va C 1a tAp hdp céc sinh vat ¢6 ddi song hitu han.
Chting minh trén 12 mau clia tam doan ludn Aristot.



B.QUAN HE TRONG MOT TAP HOP

Trong cdc ddng cd nhiét hay dong cd nd ching ta
can cidc hé thong piston va cylinder, kich ¢§ cla
piston phai tuong thich véi kich c¢d cua cylinder :
kich c¢G ctia piston phai nhd hon hian kich cG cia
cylinder, d€ piston c¢6 thé chuyén dong v4éi ma st
nhd trong viAn toc nhanh trong cylinder, nhung
khong dudc qui nhd dé cé thé tao luc nén trong
cylinder. Ta c6 thé mo hinh todn hoc nhu sau: goi r
la dudng kinh cua long trong cylinder va s dudng
kinh cua piston, ta phai cé6 0,998 < 5 <0,999r.

Nhu vy ching ta cAn mot quan hé thit tv trén R.
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Trong ndng 1Am ngu nghi€p ching ta thiy cong
viéc thudng tly vao thdi vu, thi du khong thé trong
lda vao cdc mua qud kho han dudc. D€ mo hinh céc
van dé nay ching c6 thé lam nhu sau: néu 18y don
vi la thang, va m va n 1a hai thang cho khdi sy mot
loai thdi vu, ta phdi c6 mot s6 nguyén (dudng hay
am k sao chon— m=12k.

Nhu vay ching ta phai xét mot quan hé tuong
duong trén tdp hgp N :

A < A P A
n~m néuvachinéucdé keZ dé cho n—m= 12k
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Cho A 12 mot tip thé nho nhd ndo d6 cla loai
ngudi. Trong tip hdp A c6é thé c¢é cdc mdi lién hé
kh4c nhau, c6 thé c6 x vd anh y trong tip thé A nay
c6 dinh ddng vGi nhau trong moi lién hé nay nhung
ching dinh ddng v4i nhau trong quan hé khic.

PE€ md hinh mot mdi lién hé
; trong tp A, ta Iam nhu sau: néu
a va b lién hé v4i nhau, ta chAm
di€m (a,b) 1én trén tap tich AXA.
Nhu viy mot moi lién hé trong
A ¢6 thé md hinh bing mot tip
albic|d €| con trong AXA
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Pinh nghia. Cho mot tdp hgp A khéc trong va cho
B 1a mot tip con khdc trong trong AxA. Ta néi
xRy néuva chi nfu (,y) € B.
Lic d6 ta goi 4 la mot quan hé trong A.

br---+(@b) pr- 4§ 5
o B 4. b

a R a R a
R R / R

B={(x,y) : x<y} B={(x,y) :x=y} B={(x,y):x=Yy}
albsa<hb aRbea<b alb=a=D>b




aRb<lal=Ilbl aRblalclbl aRb<lal <b

R . R
B B

1 1
-1 R R

1

1 -1

aRb< |alkl1-b’ aRb < a<l-b’




Trong thuc t€ ta hau nhu khong nhic dén tip B khi
dinh nghia mdt quan hé. Thi du cho X 1a mot tap hgp
khdc trong. Dat A 1a AX), ho céic tdp hdp con cla X.
Ta c6 thé dit quan hé saudiy: CAD < Cc D

Quan hé & tuong ung tap B = {(C,D) €AxA : Cc D}
Tuy nhi€n, v6i1 R
dinh nghia quan hé
bing cdc tip hdp B 1 _(.2,1)
trong AxA, ta co .
cac quan h€ khong a1/1 '2 R
thOng thuong.

aRb <
AmeZ,a=b+m




/

e Quan hé 4 doi xiing néu va chi néu “x Ay thi

y%x”
. R g @
/ - B +(b,a)

4 \ ‘bR
R N

R

aRb=>a=b g b lal=lbl aRb<a<h
do1 xung do1 xing khong doi xing
Pé cho quan hé 4 doi xing , ta thd'y B phai doi
xtng qua dudng chéo cua AxA .



e Quan hé 4 phan xa n€u va chi néu
“X A xv6imoix € A”

R B b (ab) R B
N\ B
. R @ R R
/ AN (-2,-2), 5
N R
aRb<lal=lbl aRba<b aRblal<b

phan xa phan xa khéng phan xa

PE cho quan hé 4 phdn xa , ta thdy B phdi chtra
dudng chéo cua AxA .
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eQuan hé & phdn doi xiing néu va chi néu
“XRhyvayRxthix=y”

(x,) R
y ali 423
B x--++0% Hhi. 4.4.83.2)
Y YOR o 23 R
R

alb<a<b aRbe Admes, a=b+m
phdn d6i xing  khOng phdn doi xing
PE cho quan hé & phin doi xing , ta thdy BNB’
phai chira trong dudng chéo cua AxXA , § diy B’ la
do1 xdng cia B qua dudng chéo cia AxA .



e Quan hé # truyén néu va chi néu
“x Ry vayRzthix Rz”

(x,z) (¥,2) ;B aRbsas<b

AR truyén trong
truéng hdp B ¢o
tinh chit nhu sau

truy€n

aRb<lal=+\1-b"

Y khoOng truyén

(y,2)

Gl£
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e Quan hé # toan phin néu va chi n€u “ v6i moi x
va y trong A thi hodc x Ay hodc y R x”

b *( 3 ) 2,6 .(1,2,6)
B (2.6.1)
VR
a R 1 26
R R
aRb<a<bh aRb< Im e,

a=b+m

khong toan phan

D€ cho quan hé £ toan phin , ta thdy BUB’ phdi
bing AxA , § ddy B’ 1a doi xdng cia B qua dudng
chéo cua AxA .

toan phan



Quan hé 12 mot quan hé tht tu néu va chi néu &
phdn xa, phdn d6i xi'ng va truyén.

B

b (ab)

y

y
y

aRb=a<b

khong 1a

quan hé thuo tu

a

R

R

B

b

(a:b)

R

aRb=a<b

quan hé thuo tu
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khong 1a
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Quan hé & 132 mot quan hé thd ty toan phan néu
va chi néu &4 phédn xa, phdn do6i xdng, truyén va

toan phan.

bl -(ab)
B

R

aRb<a<b
1a

quan hé thuo tu
toan phan

B
(-1,2)® 2
2
-1 }
1 ® R
2.-1
" (2,-1)
aRb<=a=D>b

hodcO0<a<bla
quan hé€ thuo tu
khong toan phan 42



Quan hé 4 12 mot quan hé tuong ducng néu va chi
néu 4 phdn xa, doi xtng va truyén

7 R B )

2 2 (22

‘I»’
V X > R

S%b; aRb<lal=lbl aRb< a=-b
r_n bE+ ’ la mOt quan hé khong 1a mot
cooTm tudng ducng quan hé tuong
la mOt quan
hé tuon duong
: g
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C. Ménh Pé todan hoc

Sau khi m6 hinh todn hoc, chiing phai rdi bo khung

tr6i thuc tién va budc vao thé gidi todn hoc, & d6
ching ta phai dung ngdén ngit dac thu toan hoc.
M6t ménh dé€ P ¢6 ¥ nghia fodn hoc néu va chi
néu hodcla P ding hodcla P sai (nghia 1a khong
cO truéng hgp P vua dung vua sai cling nhu khong
cO truéng hgp P vua khong dung vua khong sai)

ChoxeR vadatPla “x”+x+7=07, thi P1a mot
ménh dé todn hoc.

Cho ¢ 1a mot s6 thuc duong, cho x va y trong R va
dit P1a “ly —x 1 < ¢”, thi P 12 mdt ménh dé todn hoc.



Xét ménh dé R 1a “T6i ndi doi”.

Ménh dé R khong thé ding ( vi néu ding thi toi
dang n6i mot s that, lam sao ma néi doi dudc)

Ménh dé R ciing khong sai ( vi n€u né sai, thi toi
khong né6i doi, va cdu néi “Toi ndi doi” phdi la sy
that va phai ding).

Néu P 12 mdt ménh dé todn hoc thi ménh dé “P
sai” cling 12 mot ménh dé todn hoc va ta ky hiéu né
la ~P.

Ta goi ~P la phu dinh cua P.
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Cho A 1a mot tap hgp. Ta ky hi€u
e “Vdi moiphdn tit xtrongA” 12 “Vxe A",
e “comdtphantitxtrongA” la “Fx e A” .
Ta tht xem tdc dOng cta phtu dinh dén VvV va 3 :
Q: “VxeA thi P ding doi véix 7.
~Q : “Gxe A saocho ~P ding doivéix ”.

ChoA lamottipconcua R , vaP la “ < 4°

Q: “VxeA thi x=< 47,

46

~0 : “dxe A saocho x >4"7.



R: “JIxeA saocho P ding doi v6ix ”

~R: “VxeA thi~P ding d6i véix”

ChoA lamottdpconcua R , vaP la “ < 4¢
R : “VxeA thi x <47,

~R : “dxeA saocho x = 4 7.
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S : “Ixe Asaocho P(x)ding déivéiz, Vze B”

G day P(x) 1a mot ménh dé dude xdc dinh thy theo
cidc gia tricua x

~S:“V xe A 3z € B saocho ~P(x ) dung d61 v6i z”

Cho B 1a mot tap khédc trong trong R , A = [0, 1] va

Px) la “ < x*

S :“dxeAsaocho z<x, VzeB”

o/

~S :“VxeA dze B saocho 7z = x
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T :“Vx €A, 3 ye Bsao cho P(x) ding doi véi z,
Vzel(y)”

G day C(y) 12 mot tap hgp dudc xdc dinh tly theo
cic gia tricua y

~T :“Ix €A saocho Vye B, 37 e C(y) d€ cho
~P(x) ding d6i véi z.”
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Cdch viét mot ménh dé U thanh dang co bdn

m DE y dén cdc cum tr “vdi moi” va “cé mot” &
trong U, va viét ching thanh mot trong bon dang
néu trén. N€u can ta dit thém cdc tdp hop mdi.
Cho cdc tap hop C, D, E, Fva G , ta dat

A=CxD va B=ExFxG va viét

e “Vxe(C, VyeD” thanh “V(x,y) €A”.

e “JuceFE,dvelF vadreG”thanh “d (u,v,t) € B”

m Gom cdc ménh dé€ todn con lai trong U thanh mot
ménh dé P.

m Viét U thanh cédc dang cd bdn & trén.



C4ch phi dinh cdc ménh dé ¢ dang co ban
e d6i 3 thanh V

e d6i V thanh 3

e d6i P  thanh ~P

14 99

A A
e d€ nguyén “e

A A €6 / Ze * )
e d€ nguyén “ diing voi
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Bai todn 2. Viét ménh dé sau diy ra dang cd ban :

“ v61 moi s thuc dudng ¢ c6 mot sO nguyén N sao
cho

la,-al<& v6imoi s6nguyénduongmvan= N”
Tt d6 suy ra phu dinh cua cau trén.
V € € (0,o).dN e N sao cho
la -~al<¢ Ymvanz= N
Pl¢) la:“la,-~al<e”
V ¢ € (0,0), 4N €N sao cho
P(¢)ding v6imoi1 m, ne€ {(keN : k=N}
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Pl¢) la:"la,~a l<e”
V € € (0,c0o), dN e N saocho
P(¢)dung véimoim,ne {(kelN: k=N}
CN) ={keN: k=N}x{keN: k=N}
V € € (0,0),dN €N sao cho

P(¢) dung v61 (m, n) YV (m, n) € C(N)

dg € (0,o) saochoV Ne N, 4 (m, n) € C(N)

dé cho ~P(g) ding véi (m, n)



P(¢) la:"la -al<e”

dg e (0,o) saochoV Ne N, 4 (m n) € C(N)
dé€ cho ~P(g) ding véi (m, n)

~P(¢) la “la -~a,l = &7

dg € (0,o) saochoV Ne N, 4 (m n) € C(N)
d€ cho la,-a,l = ¢

c6 mot sO thuc duong & sao cho v6i moi sO
nguyén ducng N ¢c6 mva n =N d€ cho

la -~a,lz=c¢



Bai todn 3. Viét ménh dé sau diy ra dang cd ban :

“c6 mot sO thuc duong M sao cho vdi moi x € A ta
coO x<M?”.

Suy ra phu dinh cua né.
AM)la “x<M?”

AM e (0,0 )saocho V x € A thi P(M) ddng doi
vO1 X

V' M e (0,0), 3x € A d€ cho ~ P(M) ding d6i vé6i x
~P(M) la “x>M?”
VMe(0,0),3x A d¢cho x>M



\

Ciac ménh dé c6 “va” hay “hoiic” va
phu dinh cua ching

P 1la “R va S 7
~P la “~R hodc ~S 7

O la “R hodc § 7
~0 la “~R va ~S’

Pla “x<5vay=229"

~Pla “x =25 hodc y < 9”7
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Cac tuong quan suy luan =, <, <
gid su P dung thi Q phai diing
néu P ding thi Q phdi diing
Q dung khi P dung
T4t cd cdc cAunay déu cé cing mot nghia
P=0
Q< P

\

Néu “P= 0" va “O= P” tandi P va Q tuong
duong v_O1 nhau

P< 0O



Phan ching

dé chitng minh “P ddng”. ta chi cin ching minh ~P
khong thé ndo ding dudc

e Gid st ~P dding, coi nhu day 1a mot gid thi€t cua
bai todn. Gid thi€t méi nay thudng dudc goi 1a gid
thiét phdn chitng.

e K&t hgp gid thi€t mdéi vébi cdc gid thi€t cho sin
cla bai todn chiing ta c6 tim ra mdt di€u mau thuin
v6i cdc gid thi€t cho sin cta bai todn hodc mau
thuan vé6i cdc dinh nghia hodc ciac két qud cé tir
truGc.
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Bai tap. Cho A 1a mot tip hgp . Chdng minh @ c A
Ta ding phdan ching. Gid st “@ — A” sai

Ta phu dinh “@ c A”

“OcA” & ‘VYxe@® : xeA”

Phii dinh “@ cA” << “IGxe@d : x¢g A

Viy gid thi€t phdn chitng ctia ching ta 1a : c6
xe () sao chox ¢ A.

Viéc x € ) mau thuan vé6i dinh nghia cua tip trong

Vay gid thi€t phdn ching khong thé ding, né phdi
sai,dodé6 @ c A



Chitng minh bing ddo dé
P€ chitng minh “P = Q” ta c6 thé chifng minh
““() = ~P”
Cho a va b 1a hai so thyc dudng sao cho a < b.
Chung minh Ja<ib

P la “a<b “ va
Qlé « \/5<\/B ”
“P =0 ~Q = ~P

\/52\/5 = a=>b
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