LY THUYET TAP HOP

Nguyén Thanh Son
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THAO LUAN

Chirng minh toan hoc la gi ?.

Co cdi goi la phuong phap chminh hay khéng ?.

Phan loai chirng minh.

https://fb.com/tailieudientucntt
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PHUONG PHAP CHUNG MINH

Chirng minh tryc tiép.
Chirng minh bang dang tuong duong
eg:A=>(B-o>C)=(AAB)=C.
Chtrng minh phan ching.
eg : A—>B = (A A —B) = mau thuan.
Chtng minh truy ching.
* Hiru han.
* VO han.

Chirng minh bang phan thi du.
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CHUNG MINH TRUY CHUNG

Cho mét ho vo han ménh dé PP

Chtng minh tat ca P; déu dung.
Truy chirng hitu han (trén tap N) :  Dang 1.

Gla su P, dun .
P, P, et g P o
Chung - - hungmmhl’nﬂdung

— Tat ca P, déu dung

https://fb.com/tailieudientucntt
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"CHUNG MINH TRUY CHUNG

Truy chung htru han (trén tap N) : Dang 2

P, P, Gia su P, - P, dung P
+ +/_ = — \+ +
:
éﬁ&ng mthldung Ch“’ngmmhpnﬂdung .............

— Tat ca P, déu ding
Truy ching vo han hay si€u han (trén tap R).

https://fb.com/tailieudientucntt
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VAN DE SUY NGHI

K¥ thuat chirng minh truy chirng dugc ap dung trong nganh may
tinh nhu thé nao ?
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CAC TAP HOP

Tép trong : .

Tap con :
XcY e (VX)(XxeX—>XxeY).
Tap 2% = P(X)
(power set = power of set).
Téap pho dung.
I'ap tach biet.

I'ap hiru han, vo6 han, dém duorc, ...

https://fb.com/tailieudientucntt
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P - - -
TAE CAC 1AF CON

Tim tap tat ca tdp con ctia X = {1, 2} ?.

Tap O c X,
{1} =X,
{2} = X
{1, 2} < X.

Lay cac tap con trén bién thanh phan tir ciia mot
tap hop ky hiéu 1a 2% hay P(X).

Vay 2% ={<, {1}, {2}, {1, 2}}.

https://fb.com/tailieudientucntt
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TAP CAC TAP CON

Tim tap tat ca tdp con ciia X = {a, b, ¢} 2.

// |

Téap con 0 phan tir : &.

Téap con 1 phan tir : a —> {a}, b > {b}, c - {c}.

Tap con 2 phan tir: a, b — {a, b}, a, ¢ — {a, c}, b, c - {b, c}.
Tap con 3 phantir:a,b,c— {a Db, c}.

Vay 2% = {&, {a}, {b}, {c}, {a, b}, {a c}, {b, c}, {a, b, c}}.

https://fb.com/tailieudientucntt
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ANH XA

® Su dinh dang nay la anh xa tr A vao B ?

@ Nguyén Thanh Son — Khoa KH&KT MT s
PHBK TpHCM CuuDuongThanCong.com https://fb.com/tailieudientucntt
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' ANH XA

® Su dinh dang nay la anh xa tr A vao B ?

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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' ANH XA

® Su dinh dang nay la anh xa tr A vao B ?

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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ANH XA

Hai diéu kién dé 1a 4nh xa tor A vao B :

o Mot phan tir cia A chi dinh dang véi 1 phan tir ctia B.
o Moi phan tir ctia A phai dinh dang véi phan tr ciia B.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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- @ @ @ O /
~_ PHAN LOAI ANH XA

Anh xa 1-1 tir A vao B

G lm)

Anh xa trén tir B vao A
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MAC NHIEN THOA

Néu Diéu kién thi Hau qua.

Thidu:

P = ”Neéu to1 co tién thi to1 hoc Cao hoc™.

Tinh trang 1 : c6 tién + hoc Cao hoc.

Tinh trang 2 : c6 tién + khong hoc Cao hoc.

Tinh trang 3 : khong c6 tién + hoc Cao hoc.

Tinh trang 4 : khong c6 tién + khong hoc Cao hoc.

@ Nguy&n Thanh Son *KEGARHERT MT PHBK TpHCM ey
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E - -
MAC NHIEN THOA

Ap dung.

Chung minh : & < X, VX.

Dinh nghia chtra trong :

Ac X (VX)) (Xe A—> X e X)
Lay A= (.
Khai ni€ém chtra trong tr¢ thanh :

X (VX)(Xe D> xeX)
Ménh dé (x € @ — X € X) mic nhién thda.
Vay & < X, VX.

https://fb.com/tailieudientucntt
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VAN DE SUY NGHI

Ly thuyét tap hop co phai 1 1 ngdn ngit 1ap trinh khong ?

@ Nguyén Thanh Son"“KESa KHERT MT PHBK TpHCM
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CAU TRUC PAI SO

X la mot CTDS «» X 1a tap hop + Hiru han toan tu.

@ Nguy&n Thanh Son ' KHGARHERT MT PHBK TpHCM e
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TOAN TU

Céc tinh chat cua toan tir.

Thi du :
X+y=Vy+X, (giao hoan)
(x+y)+z=x+(y+2),  (phoihop)
X+0=0+Xx=X, (0 1a pt trung hoa cua +)
X*1=1*x=x, (1 1a pt trung hoa cua *)
X+ (—X) = (-x) + x =0, (—x 1a pt nghich dao)

X * (y +2)=(x *y)+ (x * z), (* phan bo voi +).

https://fb.com/tailieudientucntt
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/ < ’ £
CAU TRUC DAI SO

Thidu:
<X, o> 1a groupoid néu X 1a tip hop va o 13 toan tir cap 2.
<X, o> 1a ban nhom néu 1a groupoid va phoi hop.
<X, o> 1a nhém néu }é groupoid, phoi hQ’p,‘
cO phan tu trung hoa, c6 phan tir nghich dao.
<X, a, B> 1a vanh néu <X, o> la nhém giao hoan,
<X, B> la ban nhdm va 3 phan bo véi .
Nhitng cau tric dai s6 khac :

Vanh giao hoan, mi€én nguyén, vanh chia, truong, modul, khong gian
vector, lattice, dai sO boolean.

@ Nguyé&n Thanh Son > Kiga KHERT MT PHBK TpHCM izt i
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CTBS - NHOM

Mot cau tric dai s6 <X, > v1 e 1a toan tir cap 2 ¢o :

Tinh phdi hop

(Va,b,c) (aeb)ec=ae(bec)
Phan tir don vi

(Fu)(VX) (XeU=U® X =X)
Phan tir ddo

(VX) (AX*) (X e X* = X* e X = U)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CTBS - VANH

Mot cau tric dai s6 <X, ®, o> vii @, e 14 toan tur cép 2¢O

<X, ® >la nhom

Tinh giao hoan cua @
(Va,b)(a®b=b® a).

Tinh phdi hop ctia e
(Va,b,c) (aeb)ec=ae(bec)

Tinh phan b6 ctia e doi voi @
ae(b®c)=(aeb)®(@a®c)
(bdc)ea=(bea)® (c D a)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CTDS - TRUONG

Mot cau tric dai s6 <X, @, o> vi1 D, e ]1a toan tir cap 2 ¢o :

<X, @, e > lavanh

<X — {0}, ® > la nhom giao hoan

/

(0 1a phan tir don vi cta @)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CAU TRUC DAI SO

Tuwong quan gitra cac tap hop thong dung :
N < Zc Q c R c C < nhom guaternion.

Céc cau truc dai sb
<N, +> la ban nhom.
<Z,+,*> lavanh.
<Q,+,*> latruong.
<R,+,*> latruong.
<C,+,*> latruong.

@ Nguy&n Thanh Son ' KHGARHERT MT PHBK TpHCM e
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QUAN HE

@ Nguyén Thanh Son= Ki8a KHER'T MT PHBK TpHCM Yoissidiiiblituty
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TICH HAI TAP HOP

LayA={a, b, c}, B=1{1, 2,3, 4}
Ax B ={(a, 1), (3, 2), (3, 3), (a, 4),
(b;1), (b 2} (b, 3} (b, 4,
(c,1), (g, 2), (¢, 3), (¢, 4)}.

Moi phan tir (x, y) cta tap tich (A x B) :
* la mot cap co thi tu (ie, xe Avaye B).

https://fb.com/tailieudientucntt
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TICH HAI TAP HOQP

Ax B ={a|(Va)(Vvb) (acAvabeB vaa = (a,b))}.
hay
AxB={(a b)|acAvabeB}.

M0 rong :

A x A, xAgx ... x A= { (@) |a €A}
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TINH CHAT CUA TICH

Ax B #B xA.
AxU=0
OxA=D.

Tao hai tap hop tach biét : @»

Ax {0} vaB x {1}.
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QUAN HE

* Phan loai ngdn ngir 1ap trinh

https://fb.com/tailieudientucntt
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R—

QUAN HE

Biéu dién quan hé “loai ngdn ngit 1ap trinh” bang tap hop.

{(Pascal, cautrtc), (C++, cau trac), (C++, doituong),
(Fortran, cautrtc), (Prolog, logic), (Small talk, object),
(Cobol, cautric), (Lisp, ham)}.

https://fb.com/tailieudientucntt
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QUAN HE

Quan hé¢ R trén tap X = {a, b, ¢, d, €}.

al|b|lc|d]e Biéu dién bang tap hop :

R={( a), (a c), (b, a), (b, d),
(b, e), (¢, a), (¢, ¢), (d, ¢),
(d, e), (e, a)}

@ QO |T|D

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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QUAN HE

R la quan h¢ cutaAvaB <> R c A xB.

Phan tir cia R duoc viét duéi dang :
(X, Y) € R, hay xRYy.
A duogc goi 1a Mién tri cua R.

B dugc goi 1a Mién anh cia R.
Néu X >DAvaY o B thi

X ciing 12 mién tri cta R,

Y ciing 1a mién anh cua R.

https://fb.com/tailieudientucntt
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QUAN HE

R 1a quan h¢ cua A va B.

(J cling la quan hé cua A va B.
A x B cling l1a quan hé€ cua A va B.

Néu A = B thi

A= {(X, X) [ (VX)(x € X)}
duoc goi la quan hé duong chéo.

https://fb.com/tailieudientucntt
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TOAN TU TREN QUAN HE

Ho1 2 quan hé :

(RUS) & (VX)(VY)((X,y) e RV (X, y) € S)
hay
(RUS) & (X, y) e R) v ((Xy) €3S)
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= A = A
TINH CHAT CUA QUAN HE

Truong hop mién tr1 va mién anh trung nhau :

Phan hoi (reflexive).

Poi xiing (symmetric).
Phan d6i xtmng (antisymmetric).
Truyén (transitive).

https://fb.com/tailieudientucntt
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QUAN HE PHAN HOI

Quan hé "song song" giira cac duong thang.

— mo1 duong thang déu song song véi chinh no.

Quan hé "ban" gitra cac sinh vién trong 16p.
— sinh vién A la ban véi chinh anh ta.

Quan hé "<" trén tap hop s6 nguyén.
—> 25 <25,

— (40, 40) € <.

@ Nguyén Thanh Son > KR8 KHE&RT MT PHBK TpHCM Bl
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/ e 2 >4
QUAN HE PHAN HOI

Phan hoi :

(VX)( (X, X) € R).

Nhan xét :

Tinh phan hoi phu thudc vao mién tri.
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- A = A
QUAN HE PHAN HOI

Quan h¢é R = {(a, a), (a, b), (a, d), (b, b), (b, a), (c, ¢), (d, d)}
1a phan hoi trén tap X ={a, b, c, d}.

Quan h¢ R khong phan hoi trén tap X'={a, b, c, d, e}.
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QUAN HE PHAN HOI

Quan hé phan hoi <> chira duong chéo.

abbiehadile

(@i Bl il M oHH Hopi 1~

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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QUAN HE PHAN HOI

Quan hé “c” ctia tap hop c6 phan hoi khong ?.

Quan hé “y chia chin cho x” (x = ky) trén tip hop cac so
nguyén c6 phan hoi1 khong ?.

Quan hé “modulo” c6 phan hoi khong 2.

Quan hé R = {(a, b), (a, ¢), (a, a), (b, d), (b, b), (b, ¢), (c, ¢), (c,
d), (d, d), (c, d)} c6 phan hoi khong 2.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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"QUAN HE KHONG PHAN HOI

Quan hé "thang gdc" gitta cac duong thang.
— moi duong thang khong thiang gdc véi chinh nod.

Quan h¢ "c" trén cac tap hop.
—> Az A.
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QUAN HE KHONG PHAN HOI

Phan hoi :

(VX)( (X, X) € R).

Khoéng phan hoi :

3x)((x, X) ¢ R).
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e = A =
QUAN HE DOI XUNG

Quan hé "song song" gifta cac duong thang.
— duong thang (d) song song duong thing (h)
thi (h) cling song song vdi (d).

Quan h¢ "ban" gitra cac sinh vién trong 16p.

— sinh vién A 1a ban cua B thi B cling 1a ban cua A.

https://fb.com/tailieudientucntt
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QUAN HE BOI XUNG

° D01 xung :

(vx)(Vy)(((x,y) € R) = ((y,x) € R) ).
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QUAN HE BOI XUNG
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'"QUAN HE KHONG DOI XUNG

Quan h¢ "c" trén cac tap hop.
— A c B nhung B & A.
(hay (A, B) e cva(B,A) ¢ <)

Quan hé "<" trén tap hop sO nguyén.
— (40, 50) € <nhung (50, 40) ¢ <.
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QUAN HE KHONG DOl XUNG

D061 xing :

(vVX)(vY)(((x,y) € R) = ((y, X) € R)).

Dang (a — b) twong duong voi (—av D).
Phu dinh cta (a — b) la ( an-—b).
Khong d6i xting :

@)@V (X, y) € R) A ((y, X) € R) ).
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'‘QUAN HE KHONG POI XUNG
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= A —— ’
QUAN HE PHAN DOI XUNG

Quan hé "xép hang" mua vé xem phim.
— néu A xép hang trudc B thi khong x4y ra sy kién
B xép hang trudc A.

Quan hé "cha cua’.
— Alacha cta B thi B khong thé la cha cia A.

https://fb.com/tailieudientucntt
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QUAN HE PHAN DOl XUNG

Phan d6i xtng

(VX)YY)(((X. V) g AA(XY)eR) = (v.X) ¢ R),

hay

(VX)(VY)(((X, V) e RA(\,X) eR) > (X=VY)).
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" QUAN HE PHAN DOI XUUNG

@ Nguy&n Thanh Son > KRSARHERT MT PHBK TpHCM https:/fb.com/tailieudientucnt
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Q.H KHONG PHAN DOI XUNG

Quan hé "thay cua".
— A lathay B, nhung B ciing c6 thé 1a thay A.

Quan h¢ "truc phuong" cua cac vector trong
khong gian 3 chiéu.
— vector A truc phuong vdi vector B
thi B cling truc phuong vo1 A.

https://fb.com/tailieudientucntt
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Q.H KHONG PHAN DOI XUNG

Phan d6i xtng

(VX)(VY)(((X, V) e RA(\,X) eR) > (X=VY)).

Khong phéan ddi xtmng :

AX)EAY)( (X, Y) e RA(V, X) e RA(X2Y)).

@ Nguyén Thanh Son"“KESa KHERT MT PHBK TpHCM


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Q.H DXUNG & PHAN DXUNG
Quan hé khong d6i xtmg va khong phan doi xing.
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QUAN HE TRUYEN

Quan h¢ "x&p hang" mua vé xem phim.

— néu A trude B va B trude C thi A xép hang trudce C.

Quan hé "song song" gitta cac duong thang.
— duong thang (d) // (h) va (h) // (k) thi (d) // (k).

https://fb.com/tailieudientucntt
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QUAN HE TRUYEN

Truyén

(VX)(VY)(VZ)(((X.Y) e RA(Y,Z2) e R)) > (X, 2) € R) ).
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QUAN HE KHONG TRUYEN

Quan hé "cha cua".
— A la cha cua B va B la cha cua C nhung
A khong 1a cha cua C.

Quan hé "ban cua".
— A la ban cua B va B 1a ban cua C nhung
A khong chic 13 ban cia C.
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" QUAN HE KHONG TRUYEN

Truyén

(VX)(VY)(VZ)(((X.Y) e RA(YV,Z) e R)) > (X, 2) € R) ).

Khong truyén

AX)EY)3F2)((X. V) e RA(V,.2) e RA(X,2) ¢ R).
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SO SANH CAC TINH CHAT
Phanhoi:  (VX)((X, X) € R).
Khongph: (3x)((x,x) ¢ R).
boixtmg: (VXY (X, ¥) € R) > ((v,X) € R)).

Khong pdx : (AXY)((X,¥) € RA(Y,X) € RA (X#Y)).
Khong dx:  (3xy) (((X,y) € R) A ((y, X) ¢ R) ).

Phan dx : (VX,Y) ((X,¥) 2 AA(X,¥) e R) > (V,X) ¢ R)
(VX,y) (((X,y) € RA(Y, X) € R) > (X=Y)).
Truyén: (VX,¥,2)(((X,y) € RA(y,2) € R)) = (X,2) € R)).

Khong tr : (Axy.2) (X, ¥Y) e RAY,2) e RA(X,2) ¢ R)
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y - A
CAC QUAN HE DAC BIET

Quan hé | Phan hoi | Poi xtng | Phan d6i xtg | Truyén
%) khong co co co
A co co co co
X x X co co khong co

* (truyén + d6i xtmg) khong dan dén phan hoi.

ccccccccccccccccc
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e

QUAN HE TUONG DU ONG
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QUAN HE TUONG DUONG

Phan hoi.
Doi xung.

Truyén.

Thidu :

* Quan hé song song gifta cac dudng thang.
* Quan hé modulo.
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QUAN HE TUONG DUONG

LayX=1{1,23,4,5,6,7,8}.

R=1{(11),(22),(1.2), (6,1), (2,6), (3,5), (8,7), (3,3).
(4.4), (2,1), (1,6), (5,5), (6,6), (5.3), (6.2), (7.8),
(7,7), (8,8)}.

Chimng minh quan hé R 1a quan h¢ twrong duong.
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QUAN HE TUONG DU ONG

R=1{(1.1), (2,2), (12), (6,1), (2,6), (3,3), (8,7), (3,3), (4.4),
(2,1), (1,6), (5,9), (6,6), (5,3), (6,2), (7,8), (7,7), (8,8)}.
Phan hoi : chira dudong chéo.

Doi xung :
(1,2) co (2, 1), (6, 1) co (1, 6),
(2, 6) co (6, 2),
Truyén:
(1,2) + (2, 6) — (1, 6),
(L 2y
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QUAN HE MODULO

Quan hé modulo n trén s6 nguyén Z dugc dinh nghia nhu sau :

nj(x-y),
hay X =y mod (n),
hay x=y+kn,voik € Z

https://fb.com/tailieudientucntt
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QUAN HE MODULO

Modulo la quan h¢ twrong duong.
Phan hoi

X=X+o0n,voio e Z - xmod(n) x.

D6i xting
x mod(n) y hayy = x + (k)n = y mod(n) x.
Truyén
x mod(n) y vay mod(n) z,
hayx=y+ knvay=z+ k'n.
x=z+kn+kn=z+ (k' +k)n > xmod(n) z.
Vay modulo n 1a quan h¢ twong duong.

https://fb.com/tailieudientucntt
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P = I
QUAN HE MODULO

Céac phan tir c6 quan hé modulo (5) véi nhau :
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,7/

LOP TUONG DUONG

Lép tuwong duong cua phan tir a trén quan hé twong duong R.
a/R ={x]|(Vx) (a, x) € R}

Thidu:
Modulo 5 ¢6 cac 16p tuong duong :
{0, 5, -5, 10, — 10, 15, — 15, ...} lay pt dai dién 0.
£16-411 916 -14 .} |ayptdaidiénl.
& 7 5 19 a1 L b nididich 2
h
h

£38 213 9718 )
49 114 619 |1 lay pt dai dién 4.
Z5:{ Q ) l y Z ) § . 4 }

lay pt dai dién 3.
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LOP TUONG DUONG

Cho quan h¢ tuong duong R trén tap X.

* Cac 16p tuong duong cach biét nhau.

L X bi cat thanh nhimg manh roi nhau bdi quan hé R.

https://fb.com/tailieudientucntt
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PHAN HOACH

Phan hoach trén tap X la cat X thanh nhirng manh ro1 nhau.

* M6i phan hoach trén tap X x4c dinh mdt quan hé tuong
duong S co6 cac 16p twong duong trung vo1 cac manh cat.

https://fb.com/tailieudientucntt
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UNG DUNG CUAQ.HT.D

Tao khai niém mad1 (dat tén pt dai1 dién).

Quan h¢ song song — khai niém "phuong".

Thu nho kich thudc tap hop (chon pt dai di€n).
Tap Z,..
Xay dung tap hop moi.
Xay dung tap Z bang quan hé twong duong
R ={((m, n), (m+1, n+1)) | (Vm, n) m, n € N}
trén tap tich N x N.

https://fb.com/tailieudientucntt
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QUAN HE THU TU
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QUAN HE THU TU
Phan hoi.
Phan d6i xtng.

Truyén.
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QUAN HE THU TU

R={(a c) (ad), (ae) (dd) (a0g),(@h)@1), (),
(@ k), (b, d), (1, 1), (b, 9), (b, 1), (b, b), (c, d), (c, e), (c, 9),
(¢, h), (c, 1), (e, e), (k K), (c,]), (9, 9), (¢, k), (T, ), (d, 9),
(d, 1), (e, 9), (h, h), (e, h), U, 1), (¢, c), (e, 1), (&, ]), (e, k),
(f, h), (., 1), (T, k), (9, 1), (h,]), (", k), (&, &)}
Quan h¢ tht tu ?.
Mién tri= {a, b, ¢, d, e, f, g, h, i, j, k}
Phan hoi
Phan doi xung

Truyén.

@ Nguy&n Thanh Son K82 KH&RT MT PHBK TpHCM


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

QUAN HE THU TU

Quan hé thir tu toan phﬁn.
(WX, ¥)( (X, ¥Y) € Rv (Y, X) € R)).
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QUAN HE THU TU

Quan hé thir tu riéng phan.
—((VX, yY)((XY) e Rv(y,X) e R))).

(3, V)X, YY) € RA (V. X) ¢ R)).

https://fb.com/tailieudientucntt
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~ CUCDAI-CUCTIEU
TOI PAI-TOI TIEU

Phan tir cuc dai (maximum) ctia quan hé tht tu R 14 phan ti :

— ¢O quan h€ v61 mo1 phan tir,

— chi & bén trdi khi quan hé véi phan tir khdc.

https://fb.com/tailieudientucntt
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~ CUCDAI-CUCTIEU
TOI BAI-TOI TIEU

Phan tir cuc tiéu (minimum) ctia quan hé tht tu R 14 phan ti

— ¢O quan h€ v61 mo1 phan tir,

— chi & bén phdi khi quan hé véi phan tir khdc.

https://fb.com/tailieudientucntt

@ Nguyén Thanh Son"“KESa KHERT MT PHBK TpHCM


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

CUC DAI-CUCTIEU
TOI BAI-TOI TIEU

Phan tir t6i dai (maximal) ctia quan hé thi tu R 14 phan tir :

— chi ¢ bén trai khi co quan hé vdi cac phan tu khac.
(— khong can c¢6 quan hé vo1 moi phan ).
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CUC DAI-CUCTIEU
TOI BAI-TOI TIEU

Phan tir t6i tiéu (minimal) ctia quan hé thr tu R 13 phan ti :

— chi ¢ bén phdi khi co quan hé vdi cac phan tu khac.
(— khong can c¢6 quan hé vo1 moi phan ).
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o : .
DINH NGHIA MAX-MIN

R 1a quan h¢ thir tu trén X va S < X.

Cuc dai (maximum) cta quan hé R 13 phan t&r max thda :
(VX € X) (max, X) € R.

Cuc tiéu (minimum) ctia quan hé R 13 phan tir min thoa :
(VX € X) (X, min) € R.

Toi dai (maximal) ctia quan hé R 13 phan tir maxl thoa :
(VX € X) ((maxl #Xx) — ((x, maxl) ¢ R)).

T4i tiéu (minimal) ctia quan hé R 1a phan tir minl thda :
(VX € X) ((minl #Xx) — ((minl, X) ¢ R)).

https://fb.com/tailieudientucntt
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CHAN TREN-CHAN DU O
LUB-GLB

R 1a quan h¢ thr tu trén X va S < X.
Chén trén (upper bound) cta S 13 phan tir :

— quan h¢ dugc vo1 mo1 phan tir cua S,

— chi 6 bén trdi khi co quan hé voi cac phan tu cua S.

https://fb.com/tailieudientucntt
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CHAN TREN-CHAN DU O
LUB-GLB

R 1a quan h¢ thr tu trén X va S < X.
Chan dudi (lower bound) cta S 1a phan tir :

— quan h¢ dugc vo1 mo1 phan tir cua S,

— chi 6 bén phai khi co quan hé voi cac phan tu cua S.
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CHAN TREN-CHAN DU O
LUB-GLB

Chan trén nhé nhat (least upper bound) cua S 1a :

R 1a quan h¢ thr tu trén X va S < X.

— chan trén cua S,
— phén tr cuc tiéu cla tap chan trén cua S.
Ky hiéu : lub(S) hay sup(S).
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CHAN TREN-CHAN DU O]
LUB-GLB

Chan dudi 16n nhat (greatest lower bound) cua S 1a :

R 1a quan h¢ thr tu trén X va S < X.

— chan dudi cua S,
— ph?m tir cuc dai cua tap chan dudi cua S.
Ky hi¢u : glb(S) hay Inf(S).
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P
LUB-GLB

R 1a quan h¢ thir tu trén X va S 1a tap con cua X. Tim lub(S).
lub(S) ¢ S.
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P
LUB-GLB

R 1a quan h¢ thir tu trén X va S 1a tap con cua X. Tim lub(S).
lub(S) € S
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P
LUB-GLB

R 1a quan h¢ thir tu trén X va S 1a tap con cua X. Tim lub(S).
lub(S) khong ton tai.
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LUB-GLB

R 1a tap so thuc.

/

lub(S) khong hién hiru
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DINH NGHIA LUB-GLB

R 1a quan hé thr tu trén X va S < X.

Chan trén ub cta tap S 1a phan tir thoa :
(VX € S) (ub, X) € R.
Chan dudi 1b cua tap S 1a phan ti thoa :
(Vx e S) (X Ib) e R.
Chan trén nhé nhat (lub) cua tap S 13 phan ti thoa :
lub(S) = min{ub | (VX € S) (ub, X) € R}.
Chan dudi 16n nhat (glb) cua tap S 13 phan tr thoa :
glb(S) = max{lb | (vx € S) (X, Ib) € R}.
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DINH NGHIA LUB-GLB

R 1a quan h¢ thir tu trén X.

Khao sat truong hop S = X.
Chan trén ub cta tap S 1a phan tir thoa :
(VX € X) (ub, X) € R — ub = max.
Chan dudi 1b cua tap S 1a phan ti thoa :
(Vx € X) (X, Ib) € R > ub = min.
Chan trén nhd nhat : lub(S) = max.
Chan dudi 16n nhat : gIb(S) = min.
Vay max, min la truong hop dac biét cua lub va glb.
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LY THUYET TAP HOP

HET CHUONG
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