Il. Suy luan tw nhién trong
luan ly vi tw
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Cay phan tiche

« CoOng thirc Vx ((p(x) = q(x)) A r(x, y))
cO cay phan tich :

()

e ;@\@
o o
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Hien hirue

 Hién hiru 14 rang budc néu cé6 mét lwong -
cung tén o trén con dwdng tr ndé huwdng vé goc.
Ngwoc lai la tw do.
Thidu : (Vx (p(x) A q(x))) = (=p(x) v A(y))

rang budéc rang budc tw do
Chuwong 3
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Thay thé

 Chinhirng hién hiru tv do m@i dwoc thay thé
« Bién la nguyén tir phai dwoce thay b mét

nguyeén tuw.
@//EL(‘*\

@ 3
g@ twdo
: AL . twdo - !
rang budc rang budc R

2 hién hivru nay cé thé duoc thay thé

Chuong 3 %
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Thay thé

» Ky hiéu F[t/x] nghia la tat ca hién hiru tw do cua
X trong F dwoc thay béi t.

S g

2 hién hiru cda x thay bdi t véi F[t/x]
Chuong 3
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Thay thé

Thidu:

Chuwong 3

@/@g@\@
P2l

rang budc

CuuDuongThanCong.com

2

thay z bang t ?
thay z bang x ?
thay z bang f(t, y) ?
thay z bang g(x, t) ?

X KX~
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Diéu kién thay thée

Chuong 3

Naguyeén tir t tw do dbi v&i bién x trong cong thirc

F néu khéng cd hién hiru tw do clia x xuat hién
trong pham vi cGa Yy hodc 3y véi moi bién y co
trong t.

NG6i cac khac, hién hiru cla cac bién trong t
khdng tré thanh rang budc khi thé t vao tat ca
nhirng hién hiru tw do cua x.
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Piéu kién thay thé

 Thidu:

rang budc
L
t =1y, 2)

t, = f(y, z) khdng tw do dbi vai x vi y tré thanh rang budc.
t, = g(x, x) tw do doi v&i x.
t, = h(x, z) tw do do6i voi x.

Chuong 3
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Thay thé

Nhan xét :

— M6t s0 bién can duoc ddi tén dé thod man
diéu kién thay thé.

—Dé F[t/x] luon ludn duoc thuc hién, trudce
tién doi tén tat ca cac bién co hién hiru rang
bubc trong F xuat hién trong t. Luc nay t tw
do doi voi Xx.

Chuong 3
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Thay thé

Thidu:

Néu thay bién y bang t thi

f(y, z) khdng tw do ddi vai x.
f(y, z) tw do dbi vé&i x.

~~

Chuong 3
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Suy luan tw nhién

* Suy luan tw nhién trong LLVT cling twong tw
nhw trong LLMB, ngoai trir cac qui tac lien quan
dén lwong tw.

Ky hiéu bang nhau t = s v&i t va s 1a nguyén ti
la vi tir eq(t, s).

* eq(t,s)cogiatridungkhitvas:

- cling la mét ky hiéu hang
- 14 biéu thirc ham cung gia tri trén mién doi
twong.

Chuong 3
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Suy luan tw nhién=

» Qui tdc bang nhau i (=i)

dongm: eq(t,t), vOi t la nguyén tuw.
Pwong nhién viét dwoc dong m.
Chu thich :

qui tac (=i) con dwoc viétla t = t.

Chuong 3
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Suy luan tw nhién=

 Qui tdc bang nhau e (=€)

dong m: eq(tq, t,) voi t.,t, la nguyén tw
dong k : F[t,/X]
dong k+1 : F[t,/X]

v&i ty, t, tw do dbi vai x trong F.
Néu cé dong m va k thi viét dwoc dong k+1.
Chu thich :
qui tac (=e) con dwoc viet lat, = t,.

Chuong 3
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Suy luan tw nhién=

« Chingminh:t,=t, —t,=1t,.

Chuwong 3

Viét lai :

eq(ty, to) = eq(ty ty).
Pat F = eq(x, ty).

eq(ty, t,) tién dé
eq(ty, ty) (=i)
eq(ty, ) (=e) 1, 2

(= F[t,/x])
(= F[ty/x])
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Suy luan tw nhién=

« Chirngminh:t,=t,,t,=t; |—t, =1,

Chuong 3

F =eq(x, t3).

1 t,=t,
2 t =t

3

t, =1,

tien dé (F[t,/x])
tien dé
=e 1, 2 (F[t,/x])
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Suy luan tw nhién=

» Qui tac lwong tr phd dung e (Ve)
dong m: Vx F
dong k - Flt/x]
vé&i nguyén ti t tw do doi véi x trong FO.
Néu c6 dong m thi viét dwoc dong k.

C)INhan xét :
t tw do ddi voi x trong F, khdng phai trong (VxF),
nghia la céng thirc da duoc “géd bo” lvong tw.

Chuong 3
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Suy luan tw nhién=

 Thidu:

p(t), ¥ (p(x)—>-q(x)) | -q(t
VO’I moi t (tw do doi voi X)

1 VX (p(X)—=-q(x)) tién dé
2 p(t)—=-q(t) Ve 1

3  p@) tién dé
4 -q(t) —e 2,3

Chuong 3
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Suy luan tw nhién=

« T VX F 10 F[y/x] khéng thé thiéu diéu kién “tw
do doi vai bién*.

Thidu: ,
F =3y (x<y))vdix,ylasdnguyén va quan hé
nho hon (<) théng thwo’ng
Vx F c6 nghia l1a moi s6 nguyén x c6 s6 nguyén
y I&n hon. ,
Nhwng, F[y/x] la (3y (y <y)), nghia la c6 sO y I&n
hon chinh no. ‘ ,
Két qua sai nay la do diéu kién “tw do doi vo
bién” bi vi pham.

Chuong 3
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Suy luan tw nhién=

» Qui tac lvong tir phd dung i (Vi)

dong m: if X
dong ... : ..

dong Kk : nif  F[X,/X]
dong k+1 : Vx F

V@i bién x, 1a bat ky va khéng xuat hién & ngoai
cau trac if....nif.

khi do viét dwoc dong k+1.
Cau truc if...nif chi la qui dinh pham vi cla x,.

Chuong 3
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Suy luan tw nhién=

» Thidu: Vx (p(x)=>q(x)), Vx p(x) [— Vx q(x
1 VX (p ( )eq(x)) tién de
2 VX p(X) tién dé
3  ifx, (x,khdng xuat hién & 1,2,6)
P(Xo)—=0A(Xo) Ve 1
4 p(X,) Ve 2

S nif  q(Xp) —e 3,4
6 Vx q(x) Vi 3-5

Chuong 3
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Suy luan tw nhién=

» Qui tac Vi dan tr F[x,/x] dén Vx F “co vé” nhw
tlr mot trwdng hop dac biét tbng quat hoa lén.

Diéu kién bién x, chwa xuat hién & ngoai cau
trac if...nif cho phep khai quat dwoc trwong hop
tbng quat.
Vi x4 1a “bat ky”, khong phai la phan t&r da dwoc
“chuan bi san”.

Nhac lai :
Tat ca cac dong - tv dong co tw khoa if dén

dong co tr khoa nif - déu thudc cau truc if...nif

Chuong 3
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Suy luan tw nhién=

 Qui tac lwong t hién hivu i (3i)
dong m: F[t/X]
dong k : dx F
Néu cé dong m thi viét dwoc dong k.

Nhan xét :
qui tac nay la déi ngau cua Ve.

Chuong 3
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Suy luan tw nhién=

 Thidu:VxF |—3xF
1 Vx F tien dé
2 FIx/x] Ve 1
3 Ax F Ji 2

Chuong 3
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Suy luan tw nhién=

*  Qui tac lwong t hién hiru e (e)
dong m: dx F ,
dong m+1 : if X, F[Xy/X] (thé x, vao dong m)

dong k : nif G

dongk+1: G
v&i X, 1a bat ky va khéng xuat hién & ngoai cau
trac if...nif.

Néu cé dong m va cau truc if...nif thi viét dwoc
dong k+1.

Chuong 3
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Suy luan tw nhién=

» Qui tac lwong tr hién hiru e (Fe) (it)
Khi cé 3x F thi “cé it nhat mot” gia tri cha x dé
bao dam sw hién hiru cua Ix F, x, la dai dién
cho tat ca cac gia tri nay cua x.

Chuong 3
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Suy luan tw nhién=

Thi du : Vx (p(x)—q(x)), 3x p(x) |— 3Ix q(x)

1 VX (p(x)eq(x)) tien d@

2 dx p(x) tien dé

3 if X p(xo)" 2 [Xq/X]
4 p(Xo)— d(Xo) Ve 1

5 q(Xo) —e 3,4
6 nif  dx q(x) di 5

14 dx q(x) de 2, 3-6

() Ly do dé co dong 3 la do qui dinh cla qui tac

Chuong 3

lwong twr hién hiru de)
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Suy luan tw nhién=

» Thidu : ¥x (p(x)—q(x)), Ix p(x) |— Ix g(x)

1 VX (p(x)eq(x)) tien d@

2 Ax p(x) tien dé

3 ifx, p(Xp) 2 [Xo/X]

4 p(Xo)—> G(Xo) Ve 1

5 nif  q(Xp) —e 3,4
6 a(X,) de 2, 3-5
7 dx q(x) di 6

* Dong 6 khdng hop 1€ vi x, thoat ra ngoai cau tric
If...nif.

Chuong 3
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Suy luan ty nhiéne

Thi du : Vx (q(x)—>r(x)), 3x (p(x) A q(x)) |-

Ix (p(x) A r(x))
1 VX (q(x)—r(x)) tien de
2 Ax (p(x) A q(x)) tien de
3 if Xy P(Xo) A A(Xo) 2[xy/X]
4 P(Xo) A€ 3
5 q(Xo) A€ 3
6 q(Xg) — r(Xo) Ve 1
7 r(X,) —e 5,60
8 P(Xg) A r(Xp) N4
9 nif Ax (p(x) A r(x)) 3i 8
10 Ax (p(x) A r(x)) Jde 2, 3-9

Chuong 3
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Suy luan tw nhién=

e Thidu: 3x p(x), VxVy (p y)) = Vy a(y)
1 VxVy (p(x ) (y)) tién dé
2 Ix p(x) tién dé
3 if y,
4 if X, p(Xp) 2 [Xo/X]
5 P(Xo)— A(Yo) Vx Vye 1
6 nif  q(yy) —e 4,5
I nif  q(yy) dx e 2,4-6
8 vy a(y) Vyi3-7

Chuong 3
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Suy luan tw nhién=

 Dinhly:
(a) -VxF=3dx-F
(b) —-dxF=Vx-F

Chuong 3
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Suy luan tw nhién

 Hién hiru tv do (clia 1 bién) dbi v&i 1 cdng
thire.
Thidu:
G = p(x) A (Ix)q(x)), X (trong p(x)) la higén
hitu tw do (d6i v&i G) cua bién x.
,F = (Vx)(r(x) v ,G), khong co hién hiru tu
do (dbi v&i F) cua bién x.

Chuong 3
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Suy luan tw nhién=

 Dinhly:
G khéng chira hién hiru tw do cua x (trong G).
(@) VXFAG = Vx(FaAQG)
(b) VxFvG = Vx(FvG)
(c) IXFAG = Ix(FaAG)
(d) IxFvG = Ix(FvG)

Chuong 3
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Suy luan tw nhién=

* Dinhly:
G khéng chira hién hiru tw do cua x (trong G).
(e) Vx(G—=F) = G-—=VxF
f) Ix(F—=G) = VxF—=0G
(0 Vx(F—G) = IxF—-=0GC
(h)y IxX(G—=F) = G—=3IxF

Chuong 3
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Suy luan tw nhién=

Chuong 3

Dinh ly :

(a) VxFAVXG

(
(C
(

b) IxF v dIx G
) VxVyF
d) dxdy F

Vx (F A G)
dx (F v G)
VyVx F
dydx F
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Bal tap
Chwong 3 : Luan ly vi tw
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Suy luan tw nhién=

0. Chtrng minh cac dinh ly trong phan gido khoa.
1. Chtrng minh :

a.(y=0)a(y=x) —0=x

bty =t, = (t+1,) = (t+1t)

c. x=0) v ((x+x)>0) |

(y = (x+Xx)) = (y >0) v (y = (0 +x)))

2.Dichadxdy (-(x=y)AaVz((z=x)v (z=Yy))))ra

ngon ngl tw nhién.

Chuong 3
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Suy luan tw nhién=

3. Dich ra LLVT :
a. Co dung 3 phan tlr phan biét.
b. C6 nhiéu nhat 3 phan t& phan biét.
c. Chi mot s6 hiru han cac phan t&r phan biét.
4. Chtrng minh :
F —(94A0;) — (F—=qy) A (F—=qy) (trong LLMD)
F — Vxq(x) — Vx (F — q(x)) (trong LLVT) voi
X khong tw do trong F.
Vx (p(x) = q(x)) |— Vx p(x) = Vx q(x).

Chuong 3
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Suy luan tw nhién=

5. Chtrng minh :
a. Vx p(x) |— Vy p(y
b. Vx (p(x) = q(x)) |— (Vx =q(x)) = (VX =p(x))
c. Vx (p(x) = =q(x)) = ~(3x (p(x) A q(x))

Chuong 3
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Hét slide

Chuong 3
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