Tiéu luén Todn cao cdp C GVHD: ThS. Phan Quy

)

CHUYEN PE 1

HAM SO - MO HINH TOAN

A.CO SO LY THUYET:
1) Ham s6:

+ Dinh nghia:
Ham 13 mOt quy tac cho tuong Ung v&i mbi phan t( trong tdp A vGi chi mOt phan tl trong
tap B.
Tap A dugc goi 12 mi€n x4c dinh cla ham va tap B dugc g0i 1a mién gi4 tri cla ham.
Vidu:Tim  (2)néu  (x)=x*>+8.

Giai: (2)=2*+8=12

HAM HO P

+_Dinh nghia:
Cho cdc ham  (u) va g(x), ham hgp  (g(x)) 1a ham theo bi€n x thu dugc béng cach th€ u =
g(x) cho u trong cong thuc f(u).
Vidu: Timham hgp (g(x)), trongdé (u)=uv’+4u+3vagx)=x+2.
Gidi:
Thay u bdi x + 2 vao cong thlc cUa f(u) ta dugc

(gx)=(x+2) +4(x+2)+3
=(xX*+4x+4)+ (@x+2)+3
=x>+8x+9

2) PO thi ham sd

+ Dinh nghia:
DO thi ham sO f 12 bao gOm tat cd cic di€m (x,y) trong d6 x thudc mi€n x4c dinh cla f vay
= f(x), tUc 1a gOm cic di€m cé dang (x,f(x)).

+ Lugc d6 phat hoa do thi ham s0 f bang cich vé ting diém:

1. Chon m6t s6 di€m x thudc mi€n xéc dinh cla f va 1ap bang gbm gi4 tri
cUa ham y=f(x) cho nhing gi tri x nay.
2. Xdc dinh cic di€m tuong Ung (x,f(x))
3. NGi cdc di€m nay vGi mOt dudng cong tron.
3) Mo hinh toan

MOt bai toan thuc t€ dudgc st dung cc bi€u thlic todn hoc d€ mo td né dudgc goi 1a mé hinh
toan
4) Giéi han ham s&

a._Dinh nghia: Tanéi L 14 giGi han cUa  (x) khi x ti€n vé& x,, va viét la: }HE) x) =
L, n€u khi x nhan nhiing gid tri “gan” vd&i x, thi gia tri tvong Ung cla  (x) “gdn” vGi L
Vidy: Im 2x2 1) =1
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Tiéu luén Todn cao cdp C GVHD: ThS. Phan Quy

Ta c6 bang s0 liéu

X 0.5 0.9 0.99 1 1.001 1.01 1.1

(x) |-0.5 0.62 0.96 1 1.004 1.07 1.42

b._Tinh chdt cUa gidi han
x Ry Mgy ps Mg =N

Xo

# Mo 4 geo) = M (x4 lim gy

# Mg =k M)
# im ) gop= M lim gy
lim (x)
« lim ) a7 &u llrxnog(th 0

= - n
T Rog(x) lim g(x)
X X
Vi dy: Tim 1im 2x> - 1)
Taco iM (2x> - 1) = limpx 4 lim ()
_ limoy2_
x 1
=2lim (x.x) -1
_olimy limy _g
x 1 x 1
=211-1
=1
B. UNG DUNG:
Vidul:
Tai cong ty TruOng Giang, khi g sdn ph@m duoc san xudt thi chi phi dugc xdc dinh theo
biéu thlic C(q) =q* + 15 -8 (dvit)
a. Tinh chi phi khi 20 sén phdm dugc s@n xudt

b. Tinh chi phi khi san phdm th(r 20 dugc sdn xudt
Giai:

Chi phi khi 20 sdn phdm dugc san xudt la:
C(20) = 20" + 15.20 — 8
= 160292  (dvtt)
b. Chi phi khi sdn phdm th(r 20 dugc sdn xudt la:
C(20) — C(19) = 160292 — (19* + 15.19 — 8)
=30264 (dvtt)

®»

Vidu2:

MOt nha nghién clu méi trudng UGc tinh rang ham luong CO trong khong khi tai mOt do thi
la c(p)= 0.5p + 3 (ppm), khi s6 dan la p nghin ngudi. NgU0i ta ciing UOc tinh rdng sau t ndm
sO dan tai ddy s€ la: p(t) = 10 + £ nghin nguoi.
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a) Hay biéu dién ham IUong CO trong khéng khi la mOt ham s theo thoi gian.
b) Sau bao nhiéu ndm ham luong CO dat dén 9 ppm?
Gidi:
a) Viham lugng CO dudgc lién hé theo bi€n p bGi phuong trinh c(p)=0.5p + 3 (ppm)va
bi€n p dugc lién hé v&i bi€n t theo phuong trinh p(t)=10 + t2,do d6 ham hgp:
c(p(t))=c(10 + t)=0.5(10 + t*)+ 3=0.5t*+ 8
bi€u dién ham lugng CO trong khong khi nhu ham s6 theo thdi gian.
b) Theo dé, ta cé:
c(p()=9 0.5t*+8=9 t=1.4
Vay sau 1.4 nim lugng CO trong khong khi s& dat 9ppm.
Vidu3:
MOt cong ty chuyén sdn xudt dia CD vGi chi phi mOi dia la 40 ngan. Néu mOi dia dudc bdn
vOi gid la x ngan thi s6 IUQng dia bdan dudc la q(x)=120-x cdi. Hay xdc dinh gid bdn cla mOi
dia sao cho 10i nhu@n ma céng ty thu dugc la cao nhat.
Gidi:
Goi x 1 gid ban cUa sdn phdm
Doanh thu ma cong ty thu dugc: R(x)=x.q(x)= x(120-x)= 120x-x*
Chi phi ma cong ty bo ra: C(x)=40(120-x)=4800-40x
Loi nhudn cong ty thu dugc:
N(x)=R(x)-C(x)= 120x-x*-(4800-40x)=160x-x*-4800
PE 10i nhudn dat dugc cao nhat thi x= -160/(-2)=80
Vay khi ban v&i gid 80 ngan thi cong ty dat 10i nhudn cao nhat.
Vidu4:
MOt nha sd@n xudt bdn béng den v0i gid la 308, tai gid bdn nay khdch hang s€ mua 3000 bong
m0i thdang. Nha san xudt dU dinh ting gid bdn va ho UGc tinh rang cU gid ma ting 1én 13 thi
m0i thdng s€ bdn it hon 100 béng. Biét rang nha sdn xudt san xudt béng dén vOi chi phi la
18% mOi béng. Bi€u dién 10i nhudn hang thding cUa nha sdn xudt bang mOt ham theo gid
bdn mGi, va UGc tinh gid bdn t0i Uu nhét.
Gidi:
Goi x 1 gid ban mbi
Lugng tién ting trong gid ban: x-30
Vi gia ban m6i, lugng béng den ban ra hang thdng s€ giam: 100(x-30)
SO béng den ban hang thang theo gi ban md&i: 3000-100(x-30)
Loi nhudn mbi béng: x-18
Loi nhuan thu dugc hang thang theo gid ban m&i:
P(x)=(x-18)[3000-100(x-30)]= -100x*+7800x-108000
D& Pmax thi x= -7800/2(-100)=39
Vay gi ban tdi uu 1a 39USD/béng.
Vidu?7:
Mt doanh nghi€p sdn xudt va bdn mét loai sdn phdm vOi gid 45 (ngan ddng) mOi sdn
ph@m, tai gid bdn nay khdch hang s€& mua 60 sdn phdm moi thdng. Doanh nghi€p du dinh
tdng gid bdn va ho UGc tinh rang néu ting 2 (ngan dong) trong gid bdn thi mOi thdng sé bdn
it hon 6 san phdm. Bi€t rang chi phi sén xudt mOi san phdm la 27 (ngan ddng).
V&y doanh nghi€p nén bdn sdn ph@m vGi gid nao thi 10i nhudn thu duoc la 16n nhdt?

SV: Tran Thi Phuong 3



Tiéu luén Todn cao cdp C GVHD: ThS. Phan Quy

Giai:

GOi x 1a gia ban m&i cla 1 sdn pham ma doanh nghi€p phai dinh d€ 10i nhudn thu dugc sau

khi ting gi4 14 cao nhat

Suy ra sO tién da ting 1a: x — 45

6(x —45)
2

Vay tOng sO san phdm ban dugc la: 60 — (3x — 135) = 195 — 3x

Lgi nhuan cong ty thu dUQc sau khi ting gid 1a: (x-27) (195-3x) = 276x — 3x* — 5265

Loi nhudn dat cao nhat khi x = 46

Vay mudn dat dugc 1¢i nhudn cao nhat thi cong ty nén ban vdi gid 46 (ngan dong)

SO lugng sdn pham gidm xuldng la: =3x-135
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CHUYEN PE 2

DAO HAM- UNG DUNG CUA PAO HAM

A.CO SO LY THUYET:
I. PINH NGHIA PAO HAM
Cho ham s6 f (x) ¢c6 mi€én xdc dinh : D fvax, D f,daohamcla f (x)taixo1a f'(xo)

~ d . 2 pd 7
hoac d_ (Xo) dugc dinh nghia bOi bi€u thuc:

X
(x) = (%)

X=X,

[ (xg) = lim

X Xp
Vidu: Cho f (x)=x>.Tim f'(3)
2
[ . X _9
Tacé f'(3)=1lim =
* 3 x-3
+Cho f(x)1aham s6

6

Khi dy f'(x)=lim dugc goi l1a dao ham cap 1 cla f(x)

fx+h) - f(x)
h

h 0O
Vidu: Cho f(x) =x% Tim f'(x)
Tacé f'(x) = hmw ~lim x>+ 2xh+h* - x*
h h h h
2
i 2t PRx )
h h h h

=lim(2x +h) = 2x

+Y nghia cic tén goi cUa dao ham vé mat kinh té:
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Tiéu luén Todn cao cdp C GVHD: ThS. Phan Quy

* Gid st ta c6 2 dai lugng kinh t€ x va y lién k&t v&i nhau theo quan hé hamy = f (x). Ta
néi bién t€ cla dai lugng y theo dai lugng x 1a lugng thay ddi cla dai lugng y theo dai
1ugng x khi dai lugng x ting 1én 1 don vi. Ky hi€u M, (y) hodc M,(x)
* Gid s 2 dai lugng kinh t€ x va y lién két v&i nhau theo quan hé ham y = y(x) khi dy
My =y' (%)
* MOt sO tén gOi:

+ Bién t€ cla chi phi con dugc goi 1a chi phi bién

+ Bién t€ cla 10i nhudn con dugc goi 14 1¢i nhudn bién

+ Bién t€ cla doanh thu con dugc goi 1a doanh thu bién
II. CAC PHEP TOAN PAO HAM

Cho f (x) vag(x)la2hams0;x R
[f®+egx]' = ®+g' )
k f®l' =k ['®
[fx).gx1 = ®.ex)+g' ®. [

%(x)% '(x).g(x) =g '(x).f (x)
(x) [g(0)]

Vidu: Cho f (x) =9x® + 7x° — 2x* + 6x + 2000. Tim f'(x)
Fx) =09x%)" +(7x5)" —(2x%)' + (6x)' + (2000)'

=9(x®"' +7(x%)"' =2(x*)" +6(x)" + (2000)'

=72x" +35x* - 6x>+ 6

IIL. QUY TAC HAM HOP-DAO HAM CAP HAI- HAM AN

1) Quy tac ham hop: Gia sty 1a mOt ham kha vi theo u, va u 12 mOt ham kha vi theo x,
thi y 12 mOt ham hgp cUa x.
2) Pao ham cap hai clla mOt ham 14 dao ham cUa dao ham cUla no.
3) Pao ham ham dn: Gid s& mOt phuong trinh x4c dinh &n y 1a mOt ham kha vi theo x.
PE tim dy/dx, ta thuc hién theo:
- Pao ham ca hai v& cla phuong trinh theo x. Nh@ rang y thuc ra 12 mOt ham cUa
x va diing quy tac ham hop khi dao ham nhiing s6 hang chlra y
- Gidi phuong trinh dai s& dao ham cla dy/dx.
IV. HAM MU VA HAM LOGARIT:
A.CO SO LY THUYET:

1. Ham mii:
a. Dinh nghia : N€u a 1a mOt sO duong - ‘12’1{: 1 >0, al), tOn tai mOt ham duy nhat dugc
7. n’ . . - 4 . n’
€0i la ham mii v0i cO sO a dugc xac d!n}yaéh J'yx) =a’, xag « y=a* )1s0 thuc x.
Vidu: f(x) =4*1a ham mi (a>1)
b. DO thi:
] 1 y=a
SV: Tran Thi Phuong — 6
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Tiéu luén Todn cao cdp C GVHD: ThS. Phan Quy

c. MOt sO tinh chdt: Cho cdc cOs0 a, b (a >0, b > 0) va cic sO thuc x, y bat ky,

ta co
- Quytacdangthlc :a* =a' x=y
- Quy tac tich cak a) =a™w
- Quy tac nhan :a*. b* = (a.b)*
< a
- Quy tac thuong —=a"

a’
- Quy tac chia : Cbl—x %%

- Quy tac lay thlra : ( ax) Yo aw

.. ) 1 .
- *VOi e= llm§+ —@tacohammiy = f(X) = ¢*. Ham nay dugc goi la ham
n n
mil tU nhién (ham mi cO sO e)
2. Ham logarit:

a. Dinh nghia: Logarit cG sO a (a>0 va a#1) cUa x 12 sO y sao cho a¥ = x va ta vi€t y = log,x
b. DO thi:

y 4
y = log x

(a>1)

0 1

c. MOt sO tinh chat ham logarit:
+logx=logyy x=y
log.x.y =log.x + log,y

X
+ log,— =log.x - log,y
y

d. Khi a = e ta ¢6 ham logarit y = f (X) =logx = Inx dugc g0 ( hjm log 4 \ttl@ y = log x
e Oilién hé gilta ham logarit va ham mii (a<1) ’
+y=logx a'=x
+ alogax =X

SV: Tran Thi Phuong 7
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Tiéu luén Todn cao cdp C GVHD: ThS. Phan Quy

+ log,a* =x
In x

+ logx = —
Ina

3. Dao ham cla him mii va ham logarit
a. Pao ham cda ham an:
Gid sty = f(x) cho & dang ham &n trong bi€u thlc F(x,y) =0
+ Budc 1: TU biéu thlc F(x,y) = 0 ta dao ham hai v€ theo x vGi viéc xem y nhu 1a ham
cUa x bang cich st dung dao ham clla ham hgp
+Budc 2: Riit ¥' tirbi€u thltc dbudc 1 va y' chinh la dao ham cla ham any = f(x)
b. Pao ham cUa ham mii:

- (e")'=eX

- (ax) '=a".Ina
c. Dao ham cda ham logarit:
Tacoy=Ilogx a'=x
Pao ham 2 vé& cla bi€u thiic a¥ = x theo x ta c6

a.lna.y’ =1
S , | |
uy ra = -_
Yy a’.lna x.lIna
Vay (logx)" =
x.Ina
1 1
(Inx)' = =—
xIne x
V.CUC TRI

* Ta n6i ham sO f (x) dat cuc dai tai x = a; n€u trong 1an can nhd (I) cllax =atacé
J® (a) Ox I

* Ta n6i ham s f (x) dat cuc ti€u tai x = a; néu trong 14n can nho (I) clia x = a ta ¢6
f®  f@ Ox I

* Cuc dai hay cuc ti€u con dugc goi 1a cuc tri

*Pinhly 1: Neux =aladi€mcuctricla f (x)thi f'(a)=0

* Pinh Iy 2: Gid sU' x = a 1a diém cuc trj thi

+ Né&u khi x di qua a tU trdi sang phdi ma f ' (x) dGi ddu tUr duong sang am thi
x=alacucdai; f'(a)lagid tri cuc dai

X A
fly| + 0 -
fx | 2z @]
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+ Né&u khi x di qua a tU trdi sang phdi ma f ' (x) dGi ddu tUr Am sang duong thi
x =alacuc tiu; f'(a)la gid tri cuc tiu

X A
f'o| - 0+
f (%) | oZ
* Dinh 1y 3:
. f@=0 .
+ Neu Y thi x = a la diém cuc dai
f'(a)<0
. f@=0 e
+ Neu thi x = a la diém cuc tieu
f"(a)<0
Vi du: Xét cuc tri cla f (x) =-3x>+18x — 25
S'x)=-6x+18
S'x)=0 -6x+18=0
x=3
X 3
fro |+ 0 -
Jo | Z ]

Vay x =3 1a diém cuc dai va gid tri cuc daila f (x) =2

B. UNG DUNG

Vidul:

Céng ty Phuong Trang dang cé k€ hoach xdy mOt khu nha 0 cho céng nhdn vién trong cong
ty. Néu cong ty xdy k (tang) thi tOng chi phi s& duQc xdc dinh theo cong thlc:  C(k) = 3,2k°
+ 278k + 80 (ty dong)

Xdc dinh sO tang thuc t€ can xdy sao cho chi phi trung binh cong ty can chi ra la nhG nhat
Gidi:

Goi x 1a s6 tang thuc t€ cla khu nha 3 ma cong ty can xiy, khi dy chi phi trung binh sé 1a:

2
Cx) _3.2x* +278x + 80 . 500, 80

X X X
Theo yéu cau dé ra ta can cé

AC(x) =

SV: Tran Thi Phuong 9
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2_

PSS ——5@ »

AC"(x)>0 60

X3

Vay muOn chi phi trung binh thap nhat thi cong ty pha1 Xy 5 tang
Vidu2:
Doanh nghiép tu nhan Tan Hung Yén chuyén kinh doanh xe gdn mdy va tay ga cdc loai.
Hién nay, doanh nghiép dang tap trung chi€n IUQc vao kinh doanh xe tay ga Lead vOi chi
phi mua vao mét chiéc la 27 (triéu dOng) va bdn v0i gid 40 (triéu ddng) mOi chiéc. Vi gid
bdn nay thi s6 lUgng xe ma khdch hang s€ mua la 2000 chiéc.

Nham muc tiéu d8y manh hon nita lUOng tiéu thu dong xe dang dn khdch nay, doanh
nghiép du dinh gidm gid bdn va UGc tinh rang néu gidm 2 (triéu déng) mbi chiéc thi s6
lugng xe bdn ra s€ ting thém 800 chiéc.

Vay doanh nghi€p phdi dinh gid bdn m&i la bao nhiéu d€ sau khi da thuc hién viéce giam
gid, 10i nhudn thu dugc sé la cao nhét?

Giai:
Goi x 1a gid ban m&i cUa mOi chiéc xe Lead ma doanh nghi€p phai dinh d€ 1gi nhudn thu
dudgc sau khi gidm gid 12 cao nhat
Suy ra SO tién di gidm la: 40 —x
S6 1ugng xe ting 1én 1a: 800(40 — x)
Vay t8ng sO sdn phdm ban dugc 1a: 2000 + 800(40 — x) = 34000 — 800x
Doanh thu ma doanh nghiép sé dat dugc 1a: (34000 — 800x). x
Chi phi ma doanh nghi€p phdi b ra la: (34000 — 800x). 27
Suy ra 10i nhuan ma cong ty dat dugc sé la:
L(x) = Doanh thu — Chi phi
= [(34000 — 800x). x] — [(34000 — 800x). 27]
= -800x* + 55600x — 918000
Theo yéu cau dé ra ta can c6

() =0 1600x +55600 =0
(=0 & x € -1600x +55600=0 € x =34,75
"(x)<0 1600<0

Ta c6 27 < 34,75 <40

Vidu 3:
Cong ty Chi Ting chuyén san xudt mOt loai sén phdm va udc tinh rang voi q sdn phédm
duQc san xudt thi tOng chi phi duOc xdc dinh bdi bi€u thic

C(q) = 3q + 72q + 9789 (dvtt)
Gia st mOi san pham cong ty s€ bdn v0i gid la p(q) =180 - 3q
Hay xdc dinh s6 san ph@m ma céng ty can s@n xudt sao cho cong ty thu dugc 10i nhudn cao
nhét

SV: Tran Thi Phuong 10
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Gidi:
GOi q 12 s6 sdn phdm ma cong ty Chi Tung can sadn xudt d€ thu dugc 10i nhudn cao nhat
Khi &y n€u ban hét sO sdn phdm thi doanh thu ma cong ty c6 dugc 1a
D(q) = q(180 - 3q) = 180q - 3¢’
Suy ra 10i nhuan ma cong ty thu dugc l1a
L(q) =D(q) - C(q)
= 180q — 3" — (3" + 72q + 9789)
= -6 + 108q — 9789
Theo yéu cau dé ra ta can c6

(@) =0 . €129+108=0
(0)=0 g &' & -129+103=09 ¢=9
"(@)<0  &12<0

Vay d€ thu dugc 10i nhudn cao nhat thi s6 sdn phdm ma coéng ty Quynh Giang can sdn
xuatla q =9 (dvsp)

Vidu4:

Mot doanh nghip chuyén sdn xudt mOt loai sdn phdm, biét nhu cdu va chi phi cla loai san
ph@m nay duoc xdc dinh bOi bi€u thic

0, :5000—%10

C, = Q% +2200Q + 500

Trong do, Q la s6 sdn ph@m va P la gid bdan cUa mOt sén phdm
Hay xdc dinh mUc thu€ t cdn dinh trén mOt don vi sén phdm san xudt ra sao cho thué€ thu
dugc tr cong ty la cao nhat.

Giai: Goi Q 1a s6 sdn pham ma doanh nghiép can san xudt
x , 1
Khi 8y ta phai c6 Q =5000 — 5P €© P =15000-30

GOi t 13 mUc thu€ can dinh trén mOt don vi sdn phém sao cho thu€ thu dugc 1a cao nhat
Ta cé + Thué€ ma doanh nghi€p phdi ndp 1a T(t) = t.Q
+ Doanh thu ma doanh nghiép cé dugc la
D(Q)=P.Q
€ D(0Q) = (15000 —30).0 =150000 - 30>
Suy ra 1¢gi nhu@an ma doanh nghié€p thu dugc 1a
L(Q) =D(Q) - C(Q) - T(V)
= (150000 —30%) — (Q* + 22000 + 500) — (1.0)
=—-40* +128000 - 500 — (.Q)
D& cong ty nOp thué€ cao nhat thi trudc hét 1gi nhuén thu dugc cla doanh nghiép 1a cao
nhat

SV: Tran Thi Phuong 11
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, %(Qho §8Q+12800—t:0
Tuc 1a
"(Q)<0 8<0

@ -80 +12800—-1=0

Q:1600—%t

A " n 2 A 1
Vay thué ma doanh nghi€p phdi nOp 1a T(t) =t.Q = £.(1600 — g[)

= 1600t — 12
8
1 _
Theo yéu cau dé ra ta phdi c6 ©
") <0 1
_Z < O

@—it+1600=00t=6400

Vay mUc thué€ can dinh trén mOt don vi sdn phdm sao cho thué€ thu dugc tUr doanh nghiép
cao nhat 1a t = 6400 (dvtt)

Vidus:
M6t céong ty dugc dbc quyén xudt khdu mdt loai sén phdm. Bi€t ham cung va ham cdu cla
loai s@n phd@m trén O thi truong ndi dia la:

Qs =-1100 + P va Qp = 4700 — 3P v0i P la gid bdn trong nuGc cla mOi sdn phém.
Hay dinh mUc thu€ t ddanh trén mOt don vi sén phdm hang xudt khdu d€ thué thu duoc cla
cong ty la cao nhét. Biét rang gid bdn cla 1 don vi sén phdm dugc bdn ra O thi trudng
nUGc ngoai la Py = 3600 (dvtt)
Giai:
Ta c6 sO sdn pham ma cong ty can xudt khau la:

Q=Qs-Qp=(1100+ P) — (4700 — 3P)
=-5800 + 4P

Goi t 1a mUc thu€ can dinh trén mOt don vi sdn pham hang xudt khdu d€ thué thu dugc tr
cong ty 1a cao nhat.
Tacé: + Thu€ ma cong ty phdi ndp la:  T(t) = t. Q = -5800t + 4Pt

+ Doanh thu ma cong ty c6 dugc la:

D(P) =P, . Q = 14400P — 2088.10*
+ Chi phf mua hang xu8t khau 1a: C(P) = Q . P = (-5800 + 4P). P
= 4P* — 5800P

Vay 10i nhuan ma cong ty c6 dugc Ia:
L(P)=D(P) - C(P)-T()
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= -4P* + 20200P — 2088.10* + 5800t — 4Pt
DE cong ty nOp thu€ cao nhat thi trudc hét 1gi nhudn thu dugc cla cong ty 1a cao nhat, tlc
la:

(P)=0 8P +20200—-41 =0
(P) o 0—8P+20200—4t:001):2525—1r
"(P)<0 4<0 2

Vay thué ma cong ty phdi nOp la:
1
T(t) =t.Q=t. [ -5800 + 4(2525 - Et )] = 4300t — 2t*

Theo yéu cau dé ra ta phdi c6

t)=0 300-47=0
@ o @ 4300-4: =09 t=1075
"(t) <0 4<0

Vay mUc thu€ d4nh trén mOt don vi sdn phdm hang xudt khdu d€ thué€ thu dugc tUr cong ty
cao nhatlat= 1075 (dvtt)

Vidu 6:
MOt cong ty chuyén nhd@p kh@u mét loai sdn phdm. Bi€t ham cung va ham cdu cUa lo@i san
ph@m trén O thi trudng nli dia la:

Qs = -1800 + 3P va Qp = 6800 — P vGi P la gid bdn trong nuGc ctia mbi sdn phém.
Hay dinh mUc thu€ t ddnh trén mOt don vi san phdm hang nhép khdu dé€ thu€ thu dugc cla
cong ty la cao nhét. Biét rang gid bdn cUa 1 don vi sén ph@m dé trén thi trudng qubc t€ la
Py = 1250 (dvtt)
Giai:
Ta c6 sO sdn pham ma cong ty can nhap khau la:

Q =Qp—Qs=(6800 — P) — (-1800 + 3P)
= 8600 — 4P

GOi t 12 mUc thué€ can dinh trén mOt don vi sdn pham hang nhap khdu d€ thué thu dugc tir
cong ty 1 cao nhat.
Tacé: + Thu€ ma cong ty phdi nOp la:  T(t) = t. Q = 8600t — 4Pt

+ Doanh thu ma cong ty c6 dugc la:

D(P) =P . Q = 8600P — 4P*
+ Chi phi mua hang nhap khau 1a: C(P) = P,. Q = 1250.(8600 — 4P)
=1075.10* — 5000P

Vay 10i nhudn ma cong ty c6 dugc Ia:
L(P) = D(P) — C(P) — T(t)
= (8600P — 4P?) — (1075.10* — 5000P) — (8600t — 4Pt)
= -4P* + 13600P — 1075.10* — 8600t + 4Pt
DE cong ty nOp thu€ cao nhat thi trudc hét 1gi nhudn thu dugc cla cong ty 1a cao nhat, tlc
la:
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(P)=0 8P +13600+47 =0
(P) o 0—8P+13600+4t:0€>P:1700+1t
"(P)<0 8<0 5

Vay thu€ ma cong ty phai nOp la:
1
T(t) =t.Q =t. [ 8600 — 4.(1700 + 5t )] = 1800t — 2¢*

Theo yéu cau dé ra ta phdi c6

(t) =0 800 —4¢ =0
® @ & 1800-4r =09 1 =450
"(+) <0 4<0

Vay mUc thu€ danh trén mOt don vi sdn pham hang nhap khau d€ thué€ thu dudc tUr cong ty
cao nhat 1a t = 450 (dvtt)

Vay cong ty muOn dat dugc 10i nhudn cao nhat thi phdi gidm gid ban mobi chi€c xe xudng
con 34,75 (triéu dong)

Vidu7:

MOt doanh nghi€p sdn xudt va bdn mét loai san phdm voi gid 45 (ngan dong) mOi sdn
phdm, tai gid bdn nay khdch hang s& mua 60 san phdm moi thdang. Doanh nghiép du’ dinh
ting gid bdn va ho Udc tinh rang néu ting 2 (ngan ddng) trong gid bdn thi mOi thdang sé bdn
it hon 6 san ph@m. Bi€t rang chi phi sén xudt mOi san phdm la 27 (ngan ddng).

Vay doanh nghi€p nén bdn sdn phdm vOi gid nao thi 10i nhudn thu dugc la 10n nhét?

Gidi: Goi x 1 gid ban mGi cUa 1 sdn phdm ma doanh nghiép phdi dinh d€ 10i nhudn thu
dudgc sau khi ting gid 1a cao nhat
Suy ra sO tién da ting la: x — 45

6(x —45)

S6 1ugng sdn pham gidm xulng la: =3x-135

Vay téng sO sdn phdm ban dugc 1a: 60 — (3x — 135) = 195 — 3x
Doanh thu ma doanh nghiép sé dat dugc la: (195 — 3x).x = 195x — 3x?
Chi phi ma doanh nghiép phdi bd ra la: (195 — 3x).27 = 5265 — 81x
Suy ra 10i nhuan ma cong ty dat dugc Ia:
L(x) = Doanh thu — Chi phi

= (195x — 3x%) — (5265 — 81x)

=-3x? + 276x — 5265
Theo yéu cau dé€ ra ta can c6

=0 o B6x+276=0 o
—6x+276=09 x =46
%"(x)<0 §6<0 * *

Ta c6 46 > 45 .
Vay muln dat dugc 10i nhudn cao nhat thi cong ty nén ting gia ban mOi sdn phdm 1én 46
(ngan dOng)
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Vidus8
Gid st ta c6 sO tién la P ddu tu bang cdch gt vao ngan hang vOi lai sudt hang nam la r
va phuong thlc tinh ldi la k

A P ~ P N r
Vay sau t ndm sO ti€n se€ co dugc la B(t) = P§+ —
k

Trong truong hop k  + (ldi sudt lién tuc) thi ta co:
. r .
B(t)= lim P§+ —gz Pe"
ko + k
vVidu:

Anh Nguyén Vén A du dinh mua mOt chiéc 6 t6 sau 6 nam nita. Hién nay anh dang cé 450
triéu dong va anh quyét dinh gui toan b0 sO ti€n nay vao ngdn hang vOi hé s0 lai sudt la
14,5%. Hay xdc dinh sO tién ma anh s€ cé duQc sau 6 ndm néu phuong thlc tinh ldi sudt la

a. Theo nam

b. Theo nlfa nim

c. Theo quy

d. Theo thang

e. Theo ngay

f. Lai sudt dugc tinh lién tuc
Giai:

rd

a. Theo nam: B(6) = 450.§+ %— 1014,02 (tri€u dOng)

()

b. Theo nlra nim: B(6) = 450 §+ 0,14

% =1042,27 (triéu dOng)
2

()

0,14

e

Theo quy: B(6) = 450.§+ § =1057,7 (tri€u dOng)

4
0,145

d. Theo thang: B(6) = 450. + g = 1068,52 (triéu dang)

145

o

Theo ngay: B(6) = 450. + g =1073,92 (triéu dﬁng)

f. Lai sudt tinh lién tuc: B(6) =450. 60’1456 =1074,11 (triéu dOng)

Vidu 10:
Cong ty du lich VITOURS du dinh sau 2 nim nlfa s€ thanh 1@p mOt dOi xe du lich cé gid tri
t0ng cOng khodng 12 (ty dbng). VOi hé s6 lai sudt la 15,6% thi cong ty phdi gUi bao nhiéu
tién vao ngdn hang d€ cé du s6 tién trén. Biét phuong thUc tinh ldi la

a. Theo nam
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b. Theo quy
c. Theo thding
Giai:
a. P=12. §+ 0’1156§ = 8,98 (ty dOng)
b. P=12. §+ 0’256§ = 8,836 (ty dOng)
P=12.&+ 0’156§ = 8,801 (ty dOng)
12
Vidu I1:

Tay gon Tiger Woods mua cUa c8u thU bong r& gidi nha ngh€é My NBA Kobe Bryant mOt khu
biét thur tri gid 270 (triéu USD) va cdch tra tién duoc Tiger Woods thdo ludn nhur sau. Tiger
Woods sé tra trudc 130 (triéu USD), sO tién con lai s& dugc trd hang thdng vOi hé sb lai
sudt hang ndm la 11% trong vong 1,5 nam. Nhu' vy mOi thang Tiger Woods s€ phdi trd cho

. . 40*1,11 B . ) ..
Kobe Bryant mOt khodn tién la T 8,63 (triéu USD). Tuy nhién, la mOt nguoi

n0i tiéng, Tiger Woods khong thich tra tién cé sO 1€ nén quyét dinh s€ tra cho Kobe mOi
thdng la 9 (triéu USD). Liéu Kobe c6 nén dOng ¥ vOi phUong dn tra tién nay cUa Tiger hay
khong?

Giai:

Gia s Kobe khong cho Tiger vay theo thda thudn ma nhan ngay khodn tién con 1ai 1 140
(triéu USD) va gli vao ngan hang v&i cic thong sO nhu trong thda thudn thi sau 1,5 nim
Kobe s€ c6 sO tién la:

0,11¢" ”
B(1,5) = 140.gp+ - =165 (triéu USD)

Mat khac néu theo phuong 4n thda thudn thi sau 1,5 nim Kobe s& c6 dugc sO tién la
P" = 18%9 = 162 (tri€u USD)
Vay Kobe khong nén ddng y v&i phuong 4n thda thudn nay cla Tiger.
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CHUYEN DE 3

TiCH PHAN VA UNG DUNG
A.CO SO LY THUYET:
I. Nouyén ham:

1. Pinh nghia: Ta néi F(x) 1a nguyén ham cQa f(x) n€unhuF'(x) = f(x)
Vi du: F(x) = 4x* - 2x* + 5x*— 7x + 47584 1a nguyén ham cUa
f(x)=16x>-6x>+10x - 7
F(x) = " + 4x 1a nguyén ham cUa f(x)=e*+4
F(x) = e* + 4x +12 1a nguyén ham cla f(x)=e* + 4
F(x) = " + 4x + 96489449 1a nguyén ham cUa f(x) =e* + 4
2. Nhdn xét: Néu f(Xx) c6 nguyén ham 1a F(x) thi F(x) + C ciing 1a nguyén ham cla f(x)
IL. Tich phan bat dinh:
1. Pinh nghia: Tap hgp tat ca cdc nguyén ham cla f(x) dudc goi la tich phan bat dinh cla

f(x).Kyhiéu: f(x)dx v&iF(x) 1a mOt nguyén ham cla f(X) va C 1a hang s6.
2. MOt 56 tinh chdt cO ban:
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+ kdx =kx + C véi k 1a hang s0
1 + .
+ xX%dx=——x""+C v6ia 4
a+l
1
+ —dx=lnx+C
X

+ e'dx=e"+C
ek"alx:lekX +C
k

3. M6t s6 quy tac tinh tich phan bt dinh.:

+ @(x) + g(x)] dx = ax)dx + @x)dx
+ @f(x)dx = k@x)dx

IIL. Cac phuong phap tinh tich phan bat dinh:
1. Phuong phdp doi bién s6:

Loai I: Patx=x(t) d(x)=x ()dt. Khi dy €@x)dx = @ x(0)].x'(t)dr

‘/;dx

1
Vidu: Tinhl= —.€
Jx

Patx=t* dx=2tdt

I= éf.zr.dz = @) dt =2€pdt =2¢' +C=2e" +C
Loai2: Patt=t(x) dt=1t(x).dx
Khi &y: €@Qh1(x)] 1'(x)dx = gr)dt
Vidu: TinhK= x.e* “dx
Datt=x*+2=>dt=4x’dx
1 1 |
K= e.—dt=—'+C==¢""+C
4 4 4
2. Phuong phdp tich phéan tUng phn:
@l\/ =uy— @/u
hoac @x).g '(X)dx = f(x).g(x)— @(x).g(x)dx
hodc €@x).g(xX)dx = f (x).G(x) ~ @x).G(x)dx v6i G(x) 1a mdt nguyén ham clia
g(x)
Vidu: Tinh  In xdx

SV: Tran Thi Phuong 18



Tiéu luén Todn cao cdp C GVHD: ThS. Phan Quy

y 1
Datu=Inx du=—dx
X

dv=dx v=x

Suyra Inxdx=xInx—- dx=xlnx—-x+C

IV. Tich phin xac dinh:
* Pinh nghia: Cho f(x) 1a mOt ham lién tuc trén doan @ x b . Chia nhd doan nay thanh

> X P - R g a ~ N n’ \ 7, .
n doan bang nhau, mOi doan c6 chi€u dai Ax , dat x; 1a sO dugc chon tu doan thu j,

n
vGi j = 1,2,...,n. Thi tich phan xdc dinh cla f(X) trén doan @ x b dudc ky hiéu bdi

7

f(x)dx va dugc xac dinh b&i gidi han

a

f(x)dx:ym[f(xl) + f(x,) +ot f(x,)] Ax

b
Chi y rang ky hi€u tich phan xic dinh  f (x)dx vé€ co ban thi gibng nhu ky hiéu tich phan

bat dinh  f(x)dx. Trong cd hai truGng hgp, ham f (x) dugc g0i 1a ham 13y tich phan, cic

sO a va b tuong Ung 1a can trén va can dudi cla tich phan
Pinh 1y c¢0 ban cUa phép tinh tich phan: Néu f(x) 1a ham lién tuc trén doan a  x b, thi

f(x)dx=F()—-F(a)

Trong d6, F(x) 1a mOt nguyén ham cUaf(x) tréndoana x b.

b
Ky hiéu F(x)] =F(b)-F(a)
a
b b
Do d6 fx)ydx=F(x)| =F(0b)—-F(a)
a
B. UNG DUNG:
Vidul:

Tai 1 cong ty, gid bdan P cla mOt don vi sén phdm cUa mOt mdt hang phu thubc vao s6
luong sdn ph@m x dugc bdan. U'dc tinh rdng néu x (sp) dugc bdn ra thi t0c d0 thay dbi cla

—214x
id mOi sdn ph@m dugc tinh theo cong thltc ———=—= (dvtt/sp).
gid mOi san pham dugQc tinh theo cong cm(\/ sp)

Hay xdc dinh gid khi 10 s@n ph@m dugc bdn ra, biét rang néu 1 san phdm dugc bdn ra thi
gid bdn sé la 5600 (dvtt)

SV: Tran Thi Phuong 19



Tiéu luén Todn cao cdp C GVHD: ThS. Phan Quy

Gidi:
GOi x 12 s6 sdn phdm ban ra va P(x) 12 gid ban cla mOi sdn phdm
Theo dérata cé

Py = 214

N24 +x°

Suyra P(x) = @x)dx = _zilsz = —214% dx
X X

Patt=24+x*> dt=2xdx

1
SuyraP(x) = =214 ——dt==214Jt +C

y (x) 2\/;

= 214424+ x* +C

Mat khéc theo dé ra ta cé

P(1) = 5600

5600 = —214+/24 +1+C

C =5600+ 1070 = 6670

Vay P(x) = =214+/24 + x> + 6670

Do d6 P(10) = —214+/24 +10° + 6670
, 4287
Vay khi 10 san phém dudc ban ra thi gid ban s€ 1a 4287 (dvtt)

Vidu 2:

NgU0i ta du dodn rang dan sO thé gidi thay d6i vGi t0c dd ™" (ty ngudi/nim) vli t la s6
ndm tinh t ndm 2004. Bi€t rang nam 2009 dan s6 th€ giGi la 4,5 (ty nguoi).

Hay tinh déan s6 cUa thé gidi vao nam 2013

Giai:

GOi P(t) 1a dan sO thé€ gii sau t nim tinh tU nim 2004

Khi 8y theo dé ratacé P'(r) = """
1
S P = @(z dt = €@3™" Jr = RIS
uy ra (1) ) @ X
1
MAP©) =45 ——e" M+ C Z 435
0,001

4,5=1000e"" +C
C = 4,5-1000e"""

Do d6 P(t) = #e(”"‘“’ +4,5-1000¢""°
0,001

9
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Suy ra P(10) = "M% + 4 5-1000e™" =8,53

0,001
Vay dan sO thé giGi nim 2013 1a 8,53(ty ngUdi)

Vidu 3:

HuOng Ung phong trao “Ngay vi ngudi nghéo” do Dai truyén hinh Viét Nam 10 chiec, t0i
ngay 10/04/2010 chuong trinh “Gép sUc vi ngu0i nghéo” da dugc t6 chlc tai 3 di€m cdu
truy@n hinh tai 3 thanh ph@ 10n cla cd nudc la: TP Ha NOi, TP Pa Nang, TP HO Chi Minh
va dudc truyén hinh truc ti€p trén kénh song VTV3 — Pai truyén hinh Viét Nam.

Trong chUong trinh nay, cdc cd nhan t0 chUec trong va ngoai nudc sé cé dip dugc chung
tay gop sUc gitip dG cho ngudi nghéo qua hinh thlrc nhdn tin hodc quyén gop tién truc ti€p
cho ban t6 chlrc chuong trinh. Theo Udc tinh, sau t (gi0) sO tién quyén gdp thay dOi vOi tbc
dd 300t e (triéu dOng/gio).

Hay xdc dinh s0 ti€n c¢6 duc sau 5 gid dau tién quyén gop.

Gidi:
Goi M(t) 1a s0 ti€n c6 dugc sau t (gid) thuc hién viéc quyén gop.
Khi 8y theo dé ratacé M '(r) =300t.e "

Suy ra M) = @ (1)dt = @POr.e ™" dr

bat  u=300t
dv = e*''dt
du =300¢.dt
y= _Le—o,n
0,1
Suyra  M(t) = -3000t.e ™" + 3000.e " dt
=-3000t.e " - m.e_o’” +C
3000
Ma M(©0)=0 @ — +C=0
C =30000

Do do M(t) =-3000z.e " —30000.e™>" +30000

Suyra  M(5) =-3000.5.e™""° —=30000.¢""° +30000
= 2706,12
Vay sau 5 gi0 dau tién quyén gép, sO ti€n c6 dugc 12 2706,12 (tri€u dOng)

Vidu4:
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Gid sU rang sau t ndm, vOn ddu tu th(r nhdt s€ phdt sinh 10i nhudn vOi tOc dd
B'(t)=126+ t* (triéu dOng/nam), trong khi dé vOn d&u tU th(F hai s& phdt sinh 10i nhudn
vGitbc dd P,'(t) =262 +9¢ (triéu dGng/nim).
(a) HGi trong khodng bao nhiéu nam thi tOc d0 thu ldi cla vOn dau tu' th(r hai vUot qud vOn
ddu tu thr nhdt ?
(b) Tinh 10i nhudn vUgt thuc cho khodng thOi gian xdc dinh trong cdu (a).
Gidi:
(a) Khodng thoi gian d€ t6c d0 thu 10i nhudn cla vOn dau tu th( hai ma né vuot bang vOn
dau tu th nhat la:
R'(t) = B,'(?)

126 +1> =262 +9t

t*=9t-136=0

t =17 nim (loai t=-8)

(b) Loi nhudn thUra thuc cho khodng thOi gian 0 <t < 17 dugc cho bdi tich phan xéc dinh
17

NE= [P'(®)-P'®)dt

0
17

NE = 3262+9z) ~(126 +r2)3c
0

NE:17(136+9t—t2)dt

0

7
=§36t $2p-Lp
2 3

1634,8
Vay 10i nhudn vugt thuc cho khodng thGi gian 17 nim la 1643,8(tri€u dOng)

Vidu5:
Gid st rang khi mdy cong nghi€p nao dé sau t ndm tinh tir bay gi0 thi né sinh ra doanh thu
vGi t6c d6 R'(t) = 24000 — 40¢” triéu dbng /ndm va chi phi hoat déng va chi phi bdo

dung cla mdy tang v0i t6c dd C'(t) =10500 + 20¢° triéu ddng/ndm.
(a) HGi bao nhiéu ndm tréi qua truGc khi su sinh ra ldi cUa mdy bat dau gidm?
(b) Tinh tién ldi thUc sinh ra cUa mdy trong khoang thOi gian da duQc xdc dinh trong cdu
( a).7
Giai:
(a) Lgi nhudn ma mdy sinh ra sau t nim hoat dOng 1 P(t) = R(t) — C(t) va tOc
do sinh 1ai la:
P'(t)=R'(t)-C'(¢)
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= (24000 — 40*) = (10500 +207*)

~ =13500- 607
Ta c6 vi€c sinh 13i bat dau gidm khi
P'(t)=0
€ 13500- 602 =0
t* =225
t =15 (nim)
(b) Tién 1i thuc NE trén khodng thi gian 0< t < 15 dudc cho bdi su khac nhau NE = P(15)

— P(0), ma c6 th€ dugc tinh bang tich phan
15

NE=P(15)-P0)= P'(t)dt

= (13500 - 60¢*)dt

0
NE
= (13500 -20r")

=135.000
Vay ti€n 13i thuc sinh ra clla may trong khodng thOi gian 15 nim 12 135000 (tri€u dong), tlc
135 ty dbng

CHUYEN DE 4

'CUC TRI CUA HAM NHIEU BIEN
A.CO SO LY THUYET

1. Dinh nghia cuc tri cUa ham 2 bién (Cuc tri tu do)
Cho ham 2 bi€n 3= f (X, ¥) c6 mién xdc dinh 1a Df va(ab) Df
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* Ta néi f dat gid tri cuc dai tai (a,b) n€u nhu trong 1an can B cla (a,b) ta c6
fx,y) f(a,b),0(x,y) B,khiay tanéi(ab)ladi€ém cuc dai
* Ta néi f dat gid tri cuc ti€u tai (a,b) n€u nhu trong 1an cdn B cla (a,b) ta c6
f(x,y) f(a,b),U(x,y) B,khiay tanéi(ab)ladi€ém cuc ti€u
* Cuc dai hay cuc ti€u dugc g0i chung 1a cuc tri
* Nhan xét: Cuc tri dugc dinh nghia & trén chi mang tinh dia phuong ch(f khong phai 1a
toan cUc

, ) . f'.(a,b)=0
* Pinh ly: N&u (a,b) 1a di€m cuc tri cUa f (X, y) thi ta c6 ' _
f'(@a,b)=0
. A J (6 y)=0
N6i céch khéc, (a,b) chinh l1a nghi€m cua hé phuong trinh ‘ _
f y (’x’ y) - O
. e < o ey =0
*Ta g0i (a,b) la diem tGi1 han cUa f(x,¥) néunhu né la nghi€m cua he £ )=0
X,y)=
y

hodc tai d6 cac dao ham riéng khong tOn tai
2. Phuong phép xédc dinh cUc tri tu do:

. o fl(xy)=0 X=X,
Buorc 1: Giai he phuOng trinh . _ . de tim nghi€m
f(xy)=0 Y=Y
Buoéc 2: Tim cic dao ham riéng cap 2: ey f "xy(x, s, f "yy (x,y)
Buoc 3:bat A= f"_(x,,,)
B = f"xy(x()’ y())
C = f "yy(‘xo’ yO)
A=AC-B’
Buoc 4: Xét di€u kién va két ludn
+Néu A <0 thi (x,,Y,) khong phai la diém cuc trj

. A>0 ) 3
+ Néu A0 thi (X, y,)1a diém cuc ti€u cla f(x,y)

. A>0 )
+ Néu A <0 thi (X,,y,) 1a di€m cyc daicla f(x,y)

3. Phuong phdp xdc dinh cuc tri c6 di€u kién:
Buéc I: Xay dung ham Lagrane F(x, y,A) = f(x,y) +A.g(x,y)
(A dudgc goi 1a hé s Lagrane)
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F' (x,y,A)=0 X,
Buéc 2: Gidihé F' (x,y,A)=0 dé€ tim nghiém Yy,
F'\ (x,y,A)=0 A,

Buéc 3: Tim cdc dao ham riéng
gl(xy) ¢ &y o F' (onN) o FUy(ay,A) o FU (e y,A)

Buérc 4: Lap ma tran Hessian
0 g' (x,,¥,) g', (x5 Y)
H= g' (x,y) F".(x0,%:A) F"xy(xo’yo’)\o)

g'y(xo,yo) F"xy(x(),yo’}\o) F"yy(x(),yos)\())
Tinh det(H)=

=—8 'x(xo’yo)-gg 'x(‘xo’y())'F"yy(‘xO’ yo’)\o)] _{ g'y(xo’ yO)'F"xy(‘XO’ yo’)‘o)} i

+g'y(x0’yo)°3g'x(xo’yo)°F "xy(xO’yO’)\O)} _{ g'y(xO’yO)’F"xx(xO’yO’)\O)] 1

+ Néu det(H) > 0 thi (x,,Y,) 1a di€m cyc dai can tim
+ Né€u det(H) < 0 thi (X, y,) 1a di€m cyc ti€u can tim

B. UNG DUNG

Vidu I:

MOt doanh nghiép tU nhan nhG chuyén san xudt chd v0i 2 loai 1 va 2. Néu cha loai 1 san
xudt duoc x(kg) thi gid bdn mOi kg s€ la

P(x) = 150 — x, va néu cha loai 2 san xudt duoc y(kg) thi gid bdn mOi kg sé la P(y) = 130 —

y
Hay xdc dinh s6 WUong tlng loai chd can san xudt d€ sao cho 10i nhudn thu dugc cla

doanh nghi€p la cao nhat, biét rang tOng chi phi dugc xdc dinh theo biéu thtc  C(x,y)
=2x" +xy+2y’

Giai:

GOi x 12 s6 1uong sdn phdm 1 cdn sdn xudt va y 1a s6 luong sdn phdm 2 can sdn xuat

Khi ay doanh thu ma doanh nghiép nay thu dugc 1a
D(x,y)=(150-x)x+(130-y)y
=150x—x" +130y - y*
Suy ra 10i nhuan ma doanh nghiép thu dugc 1a
L(x,y)=D(x,y) = C(x,y)
L(x,y) =(150x —x* +130y — y*) = (2x* + xy + 2y?%)
L(x,y)=150x —3yx? +130y —3y2 - Xy
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L' (x,y)=150-6x-y=0 x=22

Ta c6 hé phuong trinh € _ _ _
() =130-6y-x=0 y=18
L" (x,y)=-6
Tac6 L", (x,y)=-1
L' (x.y)=—6

bat A=L"_(22,18)=-6
B=L" (22,18)=~1
c=L",(22,18)=-6
A=AC-B>=35
A=35>0 .
Vi nén (22,18) l1a diém cuc dai
A=-6<0

Vay vdi sO lugng chd loai 1 = 22 (kg) va chd loai 2 = 18 (kg) dugc sdn xudt thi doanh
nghi€p thu dugc 10i nhudn cao nhat

Vi du 2: MOt cUa hang may 1€ chuyén may 2 loai do sO mi M va S d€ cung c8p cho cdc dai
ly. Néu do loai M may duoc x(cdi) thi gid bdn moi cdi s€ la P(x) = 690 + 3x, va néu do loai
S may dugc y(cdi) thi gid bdn m0i cdi s€ la P(y) = 640 + 2y

Hay xdc dinh s6 WUOng tlng loai do sO mi cdn may d€ sao cho 10i nhudn thu duoc cla
cla hang la cao nhét, biét rang tOng chi phi dugc xdc dinh theo bi€u thirc C(x,y)

=6x" +xy+5y’
Giai:
GOi x 12 s6 1ugng 4o loai M can may va y 1a sO Iugng 4o loai S can may

Khi ay doanh thu ma doanh nghiép nay thu dugc la
D(x,y) =(690+3x)x+(640+2y)y

=690x +3x> +640y + 2y’
Suy ra 10i nhuan ma doanh nghiép thu dugc 1a
L(x,y)=D(x,y) = C(x,y)
L(x,y) =(690x +3x* +640y +2y%) — (6x" + xy +5y?%)
L(x,y) =690x —3x” +640y —3y* —xy
L' (x,y)=690-6x—-y=0 x =100

Tacs e phuong wnn €' " o6 =0 € zog
yaT -
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L" (x,y)=-6
Tacs L', (x,y)=-1
L" (x,y)=-6

bat A=L"_(100,90)=-6
B=L"(100,90) = -1
c=L",(100,90)=-6

A=AC-B*=35
A=35>0 )

Vi nén (100,90) la diém cuc dai
A=-6<0

Vay vGi sO 1ugng 4o loai M = 100 (c4i) va 4o loai S = 90 (c4i) duQc may thi clra hang thu

dugc 10i nhudn cao nhat

Vi du 3: MOt tiém tap héa nhG chuyén kinh doanh 2 lo@i mat hang A va B. Néu mat hang A
dugc mua vao x (cdi) thi gid ban mOi mat hang s€ la P(x) = 800 — 2x, va néu mat hang B

duoc mua vao y (cdi) thi gid ban mOi mat hang sé la P(y) = 820 — 2y.

Hay xdc dinh sO lugng tling lo@i mdt hang cdn mua vao d€ sao cho 10i nhudn thu dugc
cUa tiém la cao nhat. Biét rang, gid mua vao cia mOt mat hang A la 60 + y va cia mOt mat

hang B la 90 + 2x

Giai:

GOi x 14 sO luong mat hang A can mua vao va y 1a sO lugng mat hang B can mua vao

Khi ay + Doanh thu ma ti€m nay thu dugc 1a
D(x,y) =(800—-2x)x+(820-2y)y
=800x —2x* +820y —2y°
+ Chi phi ma tiém phadi bo ra la
C(x,y) =(60+ y)x+(90+2x)y
=60x+xy+90y +2xy
=60x+90y +3xy
Suy ra 10i nhuan ma tiém thu dugc 1a
L(x,y) = D(x,y) = C(x,y)
L(x,y) =(800x —2x* +820y —2y°) — (60x + 90y + 3xy)
L(x,y) =740x —2x" + 730y —2y* = 3xy
L' (x,y)=740-4x-3y=0 x=110

Ta c6 hé phuong trinh
a co he phuong trin va(x’y):73()—4y—3x20 y =100

SV: Tran Thi Phuong

27



Tiéu luén Todn cao cdp C GVHD: ThS. Phan Quy

L" (x,y)=—4
Tacs L', (x,y)=-3
L' (x,y)=—4

pat  A=L"_(110,100) = -4
B=L" (110,100) = -3
Cc= L"yy (1 10’100) =—4

A=AC-B*=7
A=7>0 )

Vi nén (110,100) l1a diém cuc dai
A=-4<0

Vay vGi s6 luong mat hang A = 110 (c4i) va mat hang B = 100 (c4i) dugc mua vio thi tiém
tap héa nay s& thu dugc 10i nhudn cao nhat

Vi du 4: MOt h gia dinh du’ dinh m0 cUa hang cho thué xe dap vOi 2 loai xe dap la xe dap
déi va xe dap dua. Hién tai gia dinh nay cé 128 (triéu ddng) d€ mua 2 loai xe nay. Biét
rang gid cla mét chiéc xe dap dua la P; = 6 (triéu dOng) va gid cla mOt chiéc xe dap doi
la P, = 8 (triéu dong).

Gid sU khi hd gia dinh nay mua x chi€c xe dap dua va y chi€c xe dap doi thi ham tOng thoi
gian st dung cUa 2 loai xe nay duQc xdc dinh theo bi€u thic T(x,y) = 2xy + 4x + 16y + 27

Xdc dinh sO luong tlng loai xe ma hd gia dinh ndy cdn mua dé€ sao cho ham gid tri st
dung la cao nhat

Giai: Goi x 1a s0 1uong xe dap dua va y 1a sO 1uong xe dap doi h gia dinh nay can mua.
Khidytac6 128=6x+8y 128 —6x—8y =0
Ta c6 ham Lagrane F (x,y,A) =(2xy +4x+16y +27)+A.(128 —6x —8Y)

F' (x,y,A)=0 y+4—-6A=0 =8
Tacohé €' (x,y,0)=09 @x+16-87A=0 @ @ =10
(X, y,A)=0 28—6x—8y=0 =4
Ta ¢6 cdc dao hamrieng g' (x,y)=-6 ; g (x,y)=-8

F" (x,y,\)=0 ; F" (x,y,A)=2 ; F" (x,y,A)=0
Ta c6 ma tran Hessian
0 -6 -8
H= -6 0 2 ; det(H)=192
-8 2 0
Vi det(H) = 192 > 0 nén A(8,10) 1a di€m cuc dai
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Vay hO gia dinh cdn mua 8 chi€c xe dap dua va 10 chi€c xe dap doi d€ tOng thoi gian st
dung cUa 2 loai xe nay la cao nhat

Vi du 5: MOt nha tham hi€m du dinh thuc hién mt chuyén di mao hiém vao rlng. Trudc
khi di anh ta phdi chudn bi mOt s6 nhu yéu phdm cho chuyén tham hi€m, trong dé lUong
kho va nudc ngot la 2 th(r dugc Uu tién. Nha thdam hiém dinh dimg sO tién 160 (ngan dOng)
d€ mua 2 lo@i nay. Bi€t rang gid cla mOt kilogram lUong kho la P, = 6 (ngan dbng) va gid
cta mOt lit nuGc ngot la P, = 5 (ngan dong).

Gid sU khi nha tham hi€m mua x (kg) luong khé va y (1) nuGc ngot thi ham tOng thdi gian
stF dung cla 2 loai nay duQc xdc dinh b0i biéu thic

T(x,y) = 4xy — 50x — 35y + 149

Hay xdc dinh sO luong tling loai nhu yéu phdm ma nha tham hi€m cdn mua O trén d€ sao
cho ham gid tri st dung la cao nhat.

Giai: Goi x 1a sO lugng 1uong kho va y 1a s6 1ugng nudc nha tham hi€m nay can mua.
Khidytacé 160=6x+5y 160 —-6x—5y=0
Ta c6 ham Lagrane F (x, y,A) =(4xy —50x —35y +149) +A.(160 —6x —5y)

F' (x,y,A)=0 y=50-6A=0 =12,5
Tac6hé €F',(x, ) =09 @x-35-5A=0 @ @ =17

')\(x,y’)\):() 0—6x—5y20 =3
Ta ¢6 cdc dao hamriéng g' (x,y)=-6 ; &' (%, y)==5

F" (x,y,A\)=0 ; F" (x,y,A)=4 ; F" (x,y,A)=0

Ta c6 ma tran Hessian .
0 -6 5
H= -6 0 4 ; det(H) =240
-5 4 0

Vi det(H) = 240 > 0 nén B(12,5;17) 1a di€m cuc dai
Vay nha tham hi€m nay can mua 12,5 (kg) luong khd va 17 (1) nudc d€ tOng thoi gian sU
dung 1a cao nhat
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