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Chrng minh

Thidu:

Tam giac ABC c6 cac canh la AB = 3, BC =4,
CA = 5. Chirng minh ABC vuoéng.

Ching minh :

(1) canh AB = 3.
(2) canh BC =4.
(3) canh CA = 5.
(
(

4) CA? = BC? + AB-Z.
5) Tw dinh ly Pythagore, tam giac ABC vuong.

Chuwong 2
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Chrng minh

» Chudi 5 phat biéu :

canh AB =3
canh BC =4
canh CA=5

CA? = BC? + AB?
Tw dly Pythagore, tam giac ABC vudng
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duwoc goi la mot “chirng minh” theo nghia théng
thwong trong toan hoc.

Chuwong 2
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Chrng minh

Hé thong : M3 hoa
{canh AB = 3, {F1,
canh BC =4, F2.
canh CA = 5}. F3}

Chwng minh :

{tam giac ABC vuongj}. H

Chuwong 2
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Chrng minh

. Cc“)ng,thl'fc H ,du’cy(,: goi la “dwoc chibng minh” tw
hé thong F néu vi,ét ra dwoc mot “chirng minh’
ma cong thurc cudi cung trong chirng minh la H.

«  Chrng minh Ia Cf)uéi cac cong thirc duoc viét
ra dwa vao hé thong va cac qui tac suy luan.

» Qui tac suy luan gém :

cac qui tac suy luén tw nhién va
cac suy luan da dwoc chtrng minh.

Chuwong 2
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Qui tac viét chudi cong thirc

« Viét ra mét cdng thire (trong chudi cdng thire)
trén 1 dong bang cach :

lay mét cong thire tir hé thong hodc
ap dung cac qui tac suy luan.

V@i 2 cach trén, khi viét dwoc dong ¢ ndi dung
la cOng thtrc can chirng minh thi dwng.

Chuwong 2
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Chrng minh

Chuwong 2

H dwoc chirng minh tw F dwoc ky hieu la :
(F — H).

Ky hiéu (F |— H) duoc goi 1a mét sequent.

F dwoc gol la tién dé va H la két luan.

Néu sequent khdng co tién dé thi két luan H

duoc goi la dinh Iy (

H).

Néu F |— G va F — G thi ky hiéu 13

F— G hay

F=G
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Suy luan tw nhiéns

+ Qui tac giao i (i)

dong m: F
dong Kk : G
dong p: FAG

Néu cé dong m véi ndi dung F va dong k véi noi
dung G thi co thé viét ra dong moi p co noi
dung la (F A G).

Ghi chu :
Ky hiéu i c6 nghia la introduction.

Chuwong 2
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Suy luan tw nhiéns

 Qui tac giao e (re)

dong m: FAG
dong k : F
dong p: G

Néu da co mdt dong 1a (F A G) thi c6 thé viét ra
dong m¢i la F (hoac G).

Ghi chu :
Ky hiéu e co nghia la elimination.
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Suy luan tw nhiéns

 Qui tac diéu kién e (Modus ponens) (—e)

dong m: F—G

dong k : F

dong p: G
Néu cé dong F va dong F — G thi viét dwoc
dong maoi G.

* Ty modus ponens (MP) c6 nghia la affirming
method.
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Suy luan

Chirngminh: P,Q,(PAQ)— (RAS) |—S.

Chuwong 2

1P

2 Q

3 PAQ

4 PAQ—=RAS
5 RAS

6 S

tien dé
tien dé
A1, 2
tien dé
—e 3,4
Ae 5
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Suy luan tw nhiéns

»  Qui tac diéu kién i (—i)

dong m: If F

dong m+k : nif G

dong m+k+1: F—G
Dong m co6 ndi dung la F (dwoc chon tuy y), va
thém tir khoa ‘if’ trwéc cong thurc F.

(dong nay c6 nghia la gia st co F).
Céac dong ké (m+1, ..., m+k) co6 thé st dung
hay khéng st dung dong m déu dwgc coi nhw
phu thudc vao s hién dién cua gia thiét F.
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Suy luan tw nhiéns

 Qui tac diéu kién i (tt)
Pé chdm dit anh hwédng cla gia thiét F & dong
k thém tir khda ‘nif’ trede ndi dung cua dong
nay. Viéc dat tir khoa nif tre&dc dong nao la tuy
thuéc ngwoi chirng minh.
Cac dong trong cau truc ‘if-nif’ co thé dwoc xay
dwng nh& ca cac dong trén dong m.
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Suy luan tw nhiéns

 Qui tac diéu kién i (tt)
Céc dong trong cau tric ‘if-nif’ khong dwoc st
dung dé xay dwng cho cac dong ngoai cau truc
if-nif’.
Cong thwre trén dong “nif” (ngay sau twr khoa nif)
dwoc qui woce la thudc cau trac “if ... nif’.
Sau cau truc ‘if-nif’ viét dong két hop dong ‘if va
dong nif : F — G.
Cau trac ‘if-nif’ c6 thé 16ng vao nhau.
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Suy luane

Ching minh : F— G — F
1 if G
2 nif F tien dé
3 G—F —i1, 2
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Suy luan tw nhiéns

»  Qui tac ban sao (id)
dong m: F
dong k : F
chép lai cong thirc da xuat hién, néu dong k
nam trong pham vi anh huwéng cua dong m.
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Suy luane

Chirng minh |—F — F
1 if F
2 nif F ban sao cua 1
3 F—F —i 1-2
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Suy luane

Ching minh : |— (F = (G — F)

Chuwong 2

1

O &~ WODN

if F

if G

nif F ban sao 1
nf G—F —j 2,3

F— (G = F) —~i1,4
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Suy luan tw nhiéns

»  Qui tac hoi i (vi)
dong m: F
dong Kk : FvG
Néu c6 dong F thi viét dugc dong mei F v G
vOi G la cong thure bat ky.
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Suy luan tw nhiéns

« Qui tac héi e (ve)

dong m: FvG
dong n: if F
dong n+p : nif H
dong k : If G
dong k+q : nif H
dong k+qg+1: H

Néu F sinh ra H va G ciing sinh ra H thi
F v G cling sinh ra H.
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Suy luane

Chirng minh (G - H) |—(Fv G) = (F v H)

Chuwong 2
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G —H tien dé
if FvG

if F

nif F v H vi 3

if G

H —e 1,5

nif F v H vi 6

nif FvH ve2, 3,5

(FvG)—(FvH) —iZ28
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Suy luan tw nhiéns

» Qui tdc phu dinh (-e)
dong m: FaA-F
dong k : 1
Dang (FA-F) dwoc goi la cdng thire mau thuan.
Coéng thirc mau thuan dwoc biéu dién bang ky
hiéu L.
Pay Ia céng thirc “manh” nhat.
« Dang (F v =F) dwoe ky hiéu T.
Pay |a cdng thirc “yéu” nhat.
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Suy luan tw nhiéns

» Qui tac pha dinh (-i)

dong m: if F
dong k : nif L
dong k+1 : -F

Gia str c6 dong F va dan ra mau thuan thi cé
thé viét ra dong —F.
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Suy luan

Qui tdc mau thuan (Le)
dong Kk : 1
dong m: F
Néu c6 dong (k) L thi co thé viét ra dong (m) F
vOli F la bat ky cong thire nao.
Nhan xét :
Moi cdng thirc c6 the dwoc dan xuat tir cong
thl]’g mau thuan. NOi cach khac, cong thirc mau
thuan chirng minh dwgc moi cong thirc.
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Suy luan

Ching minh: -FvG —F—=G

1 -FvG tién dé

2 if -F

3 if F

4 1 -e 2,3

5 nif G le 4

6 nif F—-G —i 3,5

7 If G

8 if F

9 nif G ban sao 7
10 nif F—-G —i 8, 9

11 F—-G ve 1, 2-10

Chuwong 2
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Suy luane

Chirng minh F—G, F—>-G |— -F

Chuwong 2

1

~N O O A WD

F—>G

F—>-G

if

tien dé
tien de

—e 1,3
—e 2, 3
-e4,5
-13, 6
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Suy luane

Chirng minh  F |—--F

1 F tien de
2 if -F

3 nif L -e 1, 2
4 --F ~i2,3
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Suy luane

Chirng minh Modus tolens F—G, -G |— -F

Chuwong 2

1 F—-G tien de

2 -G tien dé

3 If F

4 G —e 1,3
) nif L -e 2,4
6 -F -i3,5

Tw modus tolens (MT) c6 nghia la denying
method.
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Suy luane

Chirng minh F — (G—H), F, -H|— -G
1 F — (G—H) tién dé

2 F tien dé
3 G—H —e 1, 2
4  -H tien dé
5 =G MT 3, 4
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Suy luane

Chirng minh F—=G|— -G—-F

1 F-G tien de
2 if -G

3 nif -F MT 1, 2
4 -G — -F (—i)
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Suy luan tw nhiéns

 Qui tac phu dinh kép e (--e€)
dong m: --F
dong k : F
Néu c6 dong ——F thi co thé viét dwoec dong F.
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Suy luane

Chirng minh Reductio ad absurrdum (RAA) :

Chuwong 2

O ~ WODN -

~-F—= 1 |—F

if

tien de

-e 1,2
-12,3
--e4
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Suy luane

Nhan xeét :
RAA con goi la Proof by contradiction (PBC),
dwoc viet dwoi dang qui tac nhuw sau :

« Quitac PBC

dong m: if - F
dong k : nif L1
dong k+1 : F

Néu gid s c6 dong —F va dan ra mau thuan thi
co thé viét ra dong F.
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Suy luane

Chirng minh LEM (the law of the excluded middle)

—Fv -F
1 If -(F v =F)
2 if F
3 Fv-F vi 2
4 nif 1 -e1,3
5 -F -i 2-4
6 Fv-F vi 5
V4 nif 1 -e 1,6
8 -=(F v =F) -i 1-7
9 Fv-F --e 8

Chuwong 2
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Suy luane

Chirng minh F — G|—-F v G

Chuwong 2

1

O NO OV WDN

Fv-F

if -F

nif -FvG

if F
F—G
G

nif -FvG

-Fv G

LEM
vi 2

tien de
—e 4,5
vi 6
ve1l, 2, 4
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Suy luane

Chirng minh =F v =G |— =(F A G)

Chuwong 2

1 if FAG

2 F

3 G

4 -F v =G
5 If -F
6 nif 1
V4 If -G
38 nif 1
9 nif 1

10 =(F A G)

CuuDuongThanCong.com

re 1
re 1
tién dé

-e 2,5
-e 3,7

ve 4-8
=i 1-9
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U'ng dung cGa chirng minha

e (Co6 cac phan trng hda hoc sau :
HCI + NaOH — NaCl + H,0O
C+0O,— CO,
CO, + H,0 — H,CO;,
Chi rang cé thé c6 H,CO, khi cé HCI, NaOH, O,
va C.

Chuwong 2


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

U'ng dung cGa chirng minha

Chuwong 2

Cac phan tr HCI, NaOH, O, va C dwgc hinh
thire héa nhw 1& mot hé thong va chirng minh
rang H,CO, dwoc chirng minh tw hé thong nay.

Cac phan &rng héa hoc dwoc hinh thirc héa nhw
sau :

HCI A NaOH — NaCl A H,0

CaO,—CO,

CO, A H,O — H,CO..
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U'ng dung cla chirng minh

Bai toan tré thanh chirng minh :
" HCI A NaOH — NaCl A H,0, "
CaO,—CO,,

CO, A H,O0 — H,CO,,
{ HCl, > —H,CO,,
NaOH,
O,,

. C )
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U'ng dung cla chirng minh

Chitng minh :

Chuwong 2

OCOoONOOAPL,WN =

10

12
13
14

HCI

NaOH

HCI A NaOH

HCI A NaOH — NaCl A H,0O
NaCl A H,O

H,O

C

O,

CaO,

C A O, — CO,

CO,

CO, A H,0

CO, A H,0O — H,CO;,
H,CO,

CuuDuongThanCong.com

tien dé
tien dé
A1, 2
tien dé
—e 3,4

tien dé
tien dé
AT, 8
tien dé
—e 9, 10
AlLG, 11
tien de
—e 12,13
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Chrng minh bang phan chirng

« M6t s6 cong thirc khé chirng minh dwoc bang
cach truc tiép.

» Logic cb dién chap nhan cach chirng minh gian
tiép - chirng minh =F dé dan dén mau thuan.

* Nhwng logic trwee giac (intuitionistic logic) khéng
dong y hai qui tac :

—F v -F (LEM) va

— —--F = F (=-¢)

Chuwong 2
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Bal tap ‘
Chwong 2 : Luan ly ménh dé
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Suy luan

Chirng minh

1.-G—= -F—F = --G

2. |=(G—H) = (-G~ -F) = (F—H))
3.(FAG) >H[F - (G - H)
4.F>(G—=H) —(FArG)—=H

5.F =G |—(F AH)— (G aH)
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Suy luan

6.(FvG)vH —F v (GvH)

[.FAGVH) —(FAG)v (FaAH)

8. F>-F |— -F

9. F=(G—H), F, =H |— =G (khong dung luat MT)
10. (F A =G) = H, -H, F—G.
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Hét slide

Chuwong 2
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