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TOM TAT

Mé hinh tang truong logistic dwoc dé xudt boi Verhulst vao nam 1838 va dwoc ldp lai boi
Pearl va Reed vao nam 1920. Khi tfy no duwoc xem la mot “luat” cua sw tang truong dan $6 thuee 1é.
NG duwge sir dung d@é thay thé mo hinh tang triedng mii trong viéc dw bdo dén sé. Sau dé, md hinh
todn hoc nay con duoc ung dung trong nhiéu nganh khoa hoc khdc nhw vat li, dia li, héa hoc... Vi
Ii do do, ma day hoc ham 56 logistic ngay cang xudt hién nhiéu trong chuong trinh day hoc cua
nhiéu nudc trén thé gici. Trong bai bdo nay, ching téi giGi thiéu viéc day hoc ham sé logistic ¢
bdc trung hoc o Mi. Nghién cuu cua chiing t6i dva trén thuyét nhén hoc cua Chevallard (1985).

Tir khéa: day hoc ham sb logistic, ham s logistic, mo hinh logistic, thuyét nhan hoc.
ABSTRACT

Teaching logistic function in the USA

Logistic growth model had been proposed by Verhulst in 1838 and reiterated by Pearl and
Reed in 1920. At that time, logistic growth model was called a “law” of real population growth. It
was used to replace the exponential growth model in predicting population. Later on, this model is
also applied in many other sciences such as: physics, geography, chemistry... Therefore, teaching
logistic function is increasingly appearing in curriculum of many countries. In this article, we
introduce the teaching of logistic function in high schools in the USA. Our research based on the
anthropologic theory of Chevallard (1985).

Keywords: logistic function, teaching logistic, logistic model, anthropologic theory.

1.  Taisao ham so logistic dwoc lya chon va nhimg khai niém c6 lién quan.

O Viét Nam, ham s logistic tuy thuc su ton tai trong thé ché day hoc Sinh hoc,
nhung hoan toan khong duoc dé cap trong thé ché day hoc Todn. Cu thé, chuong trinh Sinh
hoc dé xuét hai ham sé ding dé mé hinh héa sy ting trudng ctia quan thé 1a: Ham sé mii
(tng v6i mod hinh ting truong mii) va ham sb logistic (tng véi md hinh ting trudng
logistic). Trong khi ¢ thé ché day hoc Todn chi dé cap dén mé hinh ting trudong mil. Pong
thoi theo su khfmg dinh cta sach gido vién (SGV) Sinh hoc 12 néang cao:

Pay la dicu kién gia dinh vi khong ton tai trong thyc té [...] Kiéu tang truong trong
diéu kién moi truong khong bi gidi han 14 khong c6 thuc [...] D6 1a kiéu ting truong theo
tiém niang v6i duong cong hinh chir J (mé hinh ting truong mii). (SGV Sinh hoc 12 ning
cao, 2009, tr.284 — 285).

* Email: nguyenhieu0510@gmail.com
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SGV nay ciing khang dinh sy ting truéng theo ham sd logistic méi 1a sy ting trudng
thuc té. Trong khi d6, theo sich gido khoa (SGK) Giai tich 12 ning cao (2014): “Nhiéu
hién tugng tang trudng cua ty nhién va xa hoi, chéng han sy tang dan s6, cling dugc tinh
theo cong thitc S = Ae™ (3). Vi viy, cong thirc (3) con duge goi 1a cong thirc ting trudng
mii” (tr.96). Va viéc SGK dp dung cong thirc nay cho hang loat cdc bai toan thyc té vé ting
truong dan sb da dan dén nhitng dap 4n cé duoc tir md hinh todn hoc nay lai chua phit hop
v6i thuc té. Nhu vay, hoan toan khong c¢6 su két ndi gitra Todn hoc va Sinh hoc; né lam
cho hai moén hoc tré nén xa roi nhau, tham chi 1a gdy nén su khé khan cho hoc sinh trong
viéc hoc hai mdn hoc trén. Trong bai bio nay, ching t6i s€¢ lam rd tién trinh day hoc khai
niém ham s logistic & Mi. Va cic két qua c6 duoc s& nhu mot co s& tham chiéu dé nghién
ctru tinh kha thi cho viéc day — hoc ham s logistic trong chwong trinh Todn phd thong &
nudc ta.

O Mi, khai niém ham sb logistic dugc dua vao chuong trinh toan hoc béc trung hoc
phd thong sau khi hoc sinh da dugc hoc céc khai niém co ban cua giai tich. Nghién ctru ctia
chiing ti cho thdy ham sd logistic duoc dwa vao nham cdc muc dich: Gan todn hoc véi
thuc tién (héa hoc, sinh hoc, vat 1i, dia 1i...), khic phuc cic nhugc diém ctia mo hinh tang
trudng mil khong con phu hgp, ren luyén phuong phdp md hinh héa toan hoc.

Pé 1am 16 tién trinh dwa vao khai niém ham s6 logistic, chiing t6i Iya chon gido trinh
hién hanh va thong dung Precalculus Graphical, Numerical, Algebraic (8" edition) do
Franklin D. Demana chu bién.

2. Su trinh bay ham s6 logistic va md hinh logistic trong gido trinh Precalculus.

Tién trinh day hoc ham sb logistic va mé hinh cta né trong gido trinh Precalculus
duoc tém tit nhu sau: Ham ting truéng mi — Ham logistic (ddng nhit véi ham ting

1
truéng logistic)c — Ham sigmoid (ham logistic co ban f (x)=1+—_x) — Mo hinh
e

logistic (ddng nhét véi md hinh ting truéng logistic).

Nhu vdy, ham sb logistic dugc dinh nghia trude khi gii thiéu vé mé hinh logistic.
Ngoai ra, tic gia di ddng nhat giita ham ting trudng logistic va ham logistic: “Trir khi ¢6
quy dinh khéc, tit ca ham s logistic trong cu6n sich nay s& la ham ting truong logistic”
(pp.258), dan dén sy dong nhat hai mé hinh todn hoc tuong ng duoc xay dung bai chiing.

Gido trinh giai thich vi sao can thiét phai nghién ctru ham s nay (Ii do ton tai) nhu sau:

Ham s6 nay, mic dit ¢6 lién hé v6i ham mil e, nhung khong thé duoc tao ra tir e*
bang cic phép bién d6i, phép lay dbi xtmg, va ldy thém tiém can ngang hay su kéo dan
theo phuwong doc va phép co. Vi thé ching t6i cho ham logistic nay mot su gidi thiéu chinh
thirc (Demana, 2011, pp.258).

1

Tir I do d6, gido trinh dinh nghia vé ham s6 logistic co ban: f(x)= X
+e

_x.

Ham co ban: Ham so logistic
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1
1+e
Mién xac dinh: Tat ca cac so6 thuec.

Mién gid tri: (0,1) .

fx)=

X

Ham lién tuc.
Ham tang trén mién xdc dinh.

Ham d6i xtmg qua diém (o,%j , khong phai ham chén ciing khong phai ham 1¢.

Bi gigi han trén va dudi.
Khoéng c6 cuc tri dia phuong.
Tiém can ngang: y=0 va y=1
Khong c6 tiém can dung.
lim f(x):O,xl_iErlm f(x)=1. (Demana, 2011, pp.258).

Xy—oo
Nhu vay, toan bd 6 thudc tinh dic trung co ban cua ham logistic dd dugc dé cap
(xem chi thich). Va tir sy trinh bay d6i véi ham co ban, gido trinh da quy nap cic dic
trung nay cho toan b cic ham logistic (ham ting trudng logistic dugc dong nhat véi ham
logistic):
Tat ca cdc ham ting truong logistic ¢6 dd thi nhu do thi ciia ham logistic co ban va

lim f(x)=0, lim f(x)=c véi c 1a gidi han cua su ting truong. Tat ca cdc ham logistic
X—>—oc0 X—>+oo

déu bi gidi han boi hai duong tiém can ngang y=0 va y=c, vacé mién gia tri (0;¢). Mac
d, mdi ham s logistic thi d6i ximg qua diém c6 tung d6 y=c/2, tim dbi xing nay
khong phai liic ndo ciing 12 giao diém cua do thi véi truc Oy. (Demana, 2011, pp.259).
Trong doan trich trén, gido trinh da nhdn manh diém di xémg ctia ham s6 logistic
hoan toan khong phai 1a giao diém ciia ham sb vdi truc Oy, béi chi dbi véi ham logistic
1

thi ta dugc truong hop dic biét, 1a diém udn s& nam trén truc Oy. Vili
1+e

dang f(x)=

—X

do d6, ma ngay sau trinh bay dinh nghia vé& ham s6 logistic, gido trinh da dwa ra vi du minh
hoa. Vi du nay 1 bai todn toan hoc lién quan dén kiéu nhiém vy (KNV): “Xéc dinh y - giao
diém cua ham logistic”. Su ton tai cia KNV nay theo ching tdi 1a dé 1am séng t6 cho nhan
dinh vé giao diém véi truc Oy ctia ham s6 khong dong nhat véi diém d6i ximg: “Vi du 6:

Tim y — giao diém cta ham sd f(x) SR N gidi ciia gido trinh: y - giao diém la:
1+3.0,7F
£ =—3—8_5" (Demana, 2011, pp.259).

T 1+3.0.7° 4
C6 ba biéu thirc ham s logistic dugc gido trinh Precalculus dé cap. Trong d6, hai biéu
thitc xuét hién trong dinh nghia quy wéc vé ham ting truong logistic: “Liy a, b, ¢ va k 1a
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nhiitng hing s6 duong, véi b<1. Mt ham ting trudng logistic theo x 1a mot ham duoc viét
dudi dang sau: f(x) = _c hodc f(x) :;_kx voi hing s ¢ dugc goi 1a gidi han ting
1+ab” l+ae
truong” (Demana, 2011, pp.258). Trong khi biéu thirc con lai xuat hién trong phan bai tap, sau
. e —e”
khi dugc hoc vé mo hinh tang trudng logistic: f(x)=1+tanh(x) vdéi tanh(x):ﬁ.
e +e

Ngoai ra, phuong trinh y = con duge goi 12 hdi quy logistic trong Precalculus.

l+ae™

Gido trinh Precalculus ciing nhin manh “ba ham s6 c¢6 quan hé ho hang véi nhau:
ham mii, ham logistic va ham logarit” (pp.252). Vay giang day ham sd logistic can gan lién
véi viéc day hoc ham s6 mil va ham sd logarit. Ddi v6i Precalculus, hAm mii va sb e duoc
gidi thi€u trudc con khai niém logarit lai dugc giang day sau. Ngoai ra, gido trinh cling da
chi ra khéi niém loai ctia khdi niém ham sd logistic, 1a ham s siéu viét. Nhu vay, ham s6
logistic s€ mang nhiing thudc tinh ddc trung khéc bi€t hoan toan voi cic thudc tinh déc
trung ctia ham dai s6. Trong gido trinh nay, ton tai 9 t6 chiic toan hoc (TCTH) lién quan
dén 9 kiéu nhiém vu (KNV) sau:

Bang thong ké so lwong bai tdp phan theo cdc KNV trong gido trinh Precalculus

) S lwgng
Ki
toan hoc 8041 P4
: vi toan hgc
T, Duing mdy tinh dé v& d6 thi ham s6 logistic cho trudc 6 0
Xac dinh mo{t hodc nhi€u dic trung ciia mdt ham so
. . c
T logistic duogc cho trude bang bicu thicc f(x) = 1——kx 8 4
+ae
Xiéc dinh giao diém cia ham s6 logistic dugc cho bing
T; -2 L 4 4
biéu thtrc véi truc Oy )
T Xac dinh gia tri tung d6 cua mdt diem thudc ham logitsic 0 6
4 khi biét trude gid tri hoanh d0 cua né ) i
Lap biéu thitc ham so logistic khi biét trudc gia tri dau,
T5 s o 5 N 3c A . 0
gioi han tang truong va diém di qua i
T Lap bicu thirc ham s6 logistic khi biét trudc do thi ciia nd 4 0
Lap m6 hinh hoi quy ham s6 logistic biéu dien cho mot
T, bang dir liéu thuc té bang mdy tinh hodc phadn mém vé 0 5
hinh
Giai phuong trinh logistic c6 dan =bvéi a, b,
Ts P s s e l+ae™ 2 8

c, kla héng s6 cho trudc
Lua chon m6 hinh logistic hay m6 hinh ham mi trong viéc

T,  biéu dién mot bang dit liéu thuc t& nhim dua ra dugc du 0 2
dodn t6t nhét
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Tir cic TCTH diém ké trén, ching t6i nhém chiing lai thanh hai TCTH dia phuong:

> Nhém 1: Gom céc to chire toan hoc ma ki thuét cta ching duoc 1f gidi tir cong nghé:
Dinh nghia ham s6 logistic (bao gdm cac TCTH lién quan dén KNV tir T, dén T).

> Nhém 2: Gom céc to chirc toan hoc diém ma yéu td cong nghé dé Ii giai va bién
minh khong ndm & phan dic trung cta tri thitc, ma phy thudc vao su trinh bay cia gido
trinh Precalculus vé ba budc xay dung ham sé' tir mot bang dir liéu (bao gdbm ciac TCTH
lién quan dén cdc KNV T, va Ty).

Theo thuyét nhan hoc, tu tuong cua quan dlem sinh thdi 12 mot tri thirc khong thé ton
tai mot cach doc 1ap, ma né phai ton tai trong mdi quan hé véi céc tri thirc khic. Véi tu
tuong d6, ching toi tién hanh phan tich ham s6 logistic trong Precalculus theo quan diém
sinh thai.

Ham s6 logistic xuét hién 1an dau trong gido trinh Precalculus & chuwong 1. Khi do,
ham s logistic ra doi véi vai trd 12 mot trong mudi hai ham s6 co ban: “Khi ban tiép tuc
hoc vé todn, ban s& théy mudi hai ham sé co ban duoc dé cap ¢ day s€ duogc nhéc dén lién
tuc” (Demana, 2011, pp.99). Nhu vay, vao thoi diém nay, ham logistic duoc gidi thiéu vi
tinh phd bién ctia n6 trong toan hoc chir khong vi mot 1f do nao khac. O noi luu trd nay, né
duoc dung nhu mot cong cy trdong minh dé mé hinh héa todn hoc céc van dé thuc té. Céc
KNV vio thoi diém d6 ciing chi 1a cdac KNV Ty, Ty, Ty, T7, To. Hau hét cic KNV (Ty, Ty,
T7, To) chi c6 mot bai tap va ching dugc trinh bay chung trong mét du dn. Ngoai ra, ham
sigmoid con duoc sir dung dé 1am nén co ban xay dung ho cdc ham sé: y = ﬁ

ae

Pé ton tai ham sd logistic can phai c6 cic mét xich dinh dudng nhu: dinh nghia vé s6
e, ham s& mi, khéi niém gidi han nham If giai cho tinh li€n tuc ctia ham sb, su tOn tai hai
tiém can y=0 va y =1. Tién xa hon 1a sy tham gia cia CNTT trong viéc xét tinh don
diéu ctia ham sd (gido trinh Precalculus coi trong céch tiép c4n hinh hoc thong qua d6 thi
ham s6). Cu thé, cdc mit xich dinh dudng vao thoi diém nay tic dong 1én ham sb logistic
nhu sau:

- V& dinh nghia, sb e hoan toan khong duoc trinh bay (vé sau dugc trinh bay & chwong
3). Mic dit vay, KNV Ty vin thyc hién dugc bang yéu té CNTT.

- Trong khi d6, tinh lién tuc va tiém can cia ham logistic dugc dinh nghia mot cach
tuong minh. Ki thuit giai quyét cac KNV “Xét tinh lién tuc” va “Xac dinh tiém can” duogc
dua vé viéc xdc dinh gidi han cua ham s6. CNTT doéng vai tro la cong cu minh hoa va kiém
chiig cho céc 10i giai duge dwa ra bang viéc tinh giéi han ham sd. Bén canh cdc mit xich

1“Cho mot tap cdc diém dit liéu c6 dang (x, y), d& xay dung mot cong thirc ma né x4p xi phit hop trong viée biéu dién y
nhu 12 mét ham sé cua x:

a) Tao mot biéu dd phan tén cua cdc diém dit lidu.

b) Xaéc dinh tr hinh dang ctua biéu d6 dé xem liéu cdc diém c6 gﬁn khép véi db thi ctia mot trong céc loai ham quen
thudc khong (dudng thing, parabol, ham béc ba, ham sin...)

¢) Chuyén dbi ham co ban dugc xdc dinh & budc trudc dé tuong thich véi nhing diém gan véi xdp xi tot nhét.”
(Demana, 2011, pp.143)
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dinh dudng dam bao cho sy ton tai ctia ham s logistic, ta c6 thé thdy KNV T, va Ty can
dén sy tham gia ciia hdi quy tuyén tinh.

Ngoai sy hién dién d6, ham ) logistic con c6 mat trong chuong 3: Ham mii, ham
logistic va ham logarit. Trong chuong nay, ham logistic déng vai trd vira 12 mot ddi tuong
todn hoc dugc nghién cttu, vura 1a cdng cu dugc van dung dé giai quyét cac bai toan thuc
té. Li do can dén sy ton tai cia ham s6 nay 12 boi vai trd cong cu clia né: xdy dyng md hinh
logistic trong cdc bai to4n ting truong dan sd cé dicu kién. Gido trinh dwa ra nhan dinh:
“Mo6t ham s6 logistic thuong 12 mot mé hinh thich hop cho sy tang truong c6 han ché”
(Demana, 2011, pp.261). Su khic biét gitta ham s6 logistic va ham sd mii ciing dugc chi ra,
d6 1a: ham logistic dugc ding dé md hinh héa sy ting trudng c6 gidi han, con ham mii thi
mo hinh héa su ting trudng dan sé khoéng han ché. Vao thoi diém Ay, sé e dd duoc dinh
nghia, ham mii ciing d4 dwoc xdy dung mot céch tuong minh. Cac KNV xuat hién mot
cdch day du vao thoi diém nay. Tuy nhién, khai niém logarit van chua dugc dé cap. Diéu
nay anh hudng dén ki thuat giai quyét KNV Tg. Vai trd cdc mét xich dinh dudng vao thoi
diém nay cu thé nhu sau:

- MO hinh tdng trudng mii® 12 mét xich dinh dudng quan trong nhat, vi né 1a 1i do cho
su ton tai ctia ham logistic. Ddng thoi, né ciing 12 sy I gidi cho tinh chat: “Mo hinh logistic
ban dau ting truong theo md hinh ting trudng mii, nhung dén mot thoi diém nhit dinh nao
d6 thi su ting truong bat dau cham lai”.

- S e dugc dinh nghia twong minh, ciing sy trinh bay vé dinh 1i: “Nhitng ham s6 mii
c

va s6 e 12 hai mét xich dinh dudng dam bao cho sy ton tai ctia dang ham f (x) = —1+ X2

a.
Bén canh d6, su ton tai dang ham nay cho phép giai quyét KNV Ts va Tg.

- Logarit déng vai trd quan trong trong viéc xay dung 1én ham s logistic. That vay ca
Pearl va Reed, Verhulst déu sir dung n6 dé thiét 1ap ham s6 nay. Tuy nhién, viéc st dung
CNTT di lam mo di cdc budc thyc hién qud trinh nay. NG hién nhién gitp viéc thiét lap
ham s6 nhanh va chinh xdc hon rat nhiéu, nhung ciing dong thoi lam giam di vai trd ctia
logarit ddi v&i su ton tai cta ham sd logistic. Su khong tham gia cia logarit 1am cho KNV
Ts dugc chuyén vé dang todn twong giao do thi - chi c6 thé sir dung CNTT dé giai quyét.
Sau khi duoc hoc logarit, thi ki thuat giai quyét nay bi loai bo, va duoc thay thé bang ki
thuat sir dung logarit. Pong thoi, KNV T, rat can dén cong cu logarit dé giai quyét van dé
tim toa do diém udn ciia ham logistic. Nhu vay, c6 thé néi trong Precalculus, logarit khong
phai diéu kién ton tai ctia ham sd logistic. N6 chi 1a mot cong cu gitp giai quyét KNV lién
quan tdi viée gidi phuong trinh ma thoi.

2 M6 hinh ting truéng mil: y=ae™;a>0,r>0.

3 “B4t ké ham sé mii f(X) =ab™ déu c6 thé viét duoc dudi dang f(x)= A Vi k 1a mot hing s6 thuc duoc chon
sao cho thich hop” (Demana, 2011, pp.257)
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- Gi6i han vin 1a mit xich dinh dudng quan trong cho sy ton tai ciia ham sé logistic.
Vai trd va ¥ nghia ctia n6 twong tu trong noi luu trd ban dau.

- Mit xich dinh dudng dao ham hoan toan bi bo qua. N6 din dén viéc mét sb tinh chét
cia ham logistic duoc If giai thong qua CNTT véi céc tinh chat nhu diém udn, tinh bién
thién, cuc tri dia phuong. Su khong tham gia ciia nguyén ham ciling can tr¢ viéc gido trinh
Precalculus trinh bay viéc xdy dung biéu thirc ham logistic nhur trong lich str.

3.  Kétluan.

Tir viée trinh bay Ii thuyét va hé thong bai tp trong gido trinh Precalculus ctia
Demana cho thiy, hau hét cdc bai toan déu 1a cédc bai toan thudc pham vi ngoai toan hoc.
biéu nay thé hién vai trd manh mé& cua md hinh héa todn hoc trong day hoc & Mi va it thﬁy
trong day hoc & Viét Nam. M hinh phéan ra logistic hoan toan bi loai bo khdi hé théng bai
tap. Ngoai ra, ham logistic con duge ddng nhat véi ham ting trudng logistic.

Mit khdac, logarit khong phai 1a mét xich dinh dudng anh huéng dén su ton tai ctia
ham sd logistic, ma né chi déng vai trd cong cu trong ki thuat giai quyét KNV Tg. Vi thé,
viéc gidi thiéu ham sb logistic trudc hay sau khdi niém logarit déu khong anh huong dén
su ton tai cia ham. Nghién ctru cho thay cdc mat xich dao ham, nguyén ham va phuong
trinh vi phan déu khong tham gia trong viéc xay dung ham sd logistic. Diéu nay dan dén
viéc ham s logistic dugc dinh nghia theo quy udc va hoan toan khéng dwoc chimg minh.
CNTT duoc xem nhu 12 mot cong cu déc lyc trong viée giai quyét nhidu KNV. Tuy nhién,
n6 ciing 1am mat di tim anh hudng cta logarit dbi véi viéc xay dung ham sd logistic.

Cic két qua phén tich trén s& gitip ich trong viéc tién hanh phan tich thé ché day hoc
Sinh hoc va Todn hoc Viét Nam. Cu thé, cdc két qua nay s€ lam co s¢ tham chiéu cho viéc
nghién ctu sy trinh bay cia thé ché day hoc Sinh hoc Viét Nam, va d4 mang lai cho hoc sinh
nhitng hiéu biét nao vé ham logistic. C4c mat xich dinh dudng nao ciia ham s6 logistic c6 ton
tai trong thé ché day hoc To4n Viét Nam? Ham s logistic déng vai trd nhu thé ndo trong thé
ché day hoc Toan Viét Nam? Tir d6, chiing t6i tién hanh xem xét vé kha ning c6 thé day hoc
mo hinh tang trudng logistic trong Sinh hoc lién mon véi Todn hoc nhu hinh dudi day:

Y

ol

I G

(--—z‘: lge

Hinh Ham s6 logistic dwoc vé boi Pearl va Reed (1920)
* Chii thich: Sdu ddc trumg co ban ciia ham sé logistic
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- Tap xdc dinh ctia ham s6 1a R . Mién gi4 tri nim trong khoang (0; M) véi M 12 hing
s6 16n hon 0.

- Khong giao véi tryc Ox va chi giao vai tryc Oy t6i da tai mot diém.

- Céhaitiémcannganglay=0vay=M.

- Ham s ludn ting hodc ludn giam.

- C6 mot diém udn va gia tri tung d6 ciia diém udn nay bang mot nira gid tri ciia M.

- Ham s6 lién tuc va c6 do thi 1a mot duong cong tron.

% Tuyén bé vé quyén lgi: Tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

% Lo&i camon:
Té4c gia chan thanh cdm on TS Tran Anh Diing da gop y dé bai bao duoc hoan thién.

TAI LIEU THAM KHAO

Doan Quynh (téng cht bién) va Nguyén Huy Poan. (cht bién) (2014). Gidi tich 12 ndng cao. NXB
Gido duc.

L& Van Tién. (2005). Phwong phdp day hoc mén Todn ¢ truong phé thong (cdc tinh hudng day hoc
dién hinh). NXB Dai hoc Québc gia TP H5 Chi Minh.

Vil Vin Vu (téng chu bién). Nguyén Nhu Hién — Vi Ptc Luu. (ddng chu bién) (2009). Sink hoc 12
ndng cao SGV. NXB Gido duc.

Bessot Annie, Comiti Claude, L& Thi Hoai Chau va Lé Van Tién. (2009). Nhitng yéu 16 co $G ciia
didactic todn (song ngir Viét — Phdp). NXB Dai hoc Qubc gia TP Hb Chi Minh.

Clapham C., Nicholson J. (2009). The concise Oxforrd dictionary of Mathematics fourth edition.
Oxford University Press.

Demana F.D., Waits B.K., Foley G.D., Kennedy D. (2011). Precalculus Graphical, Numerical,
Algebraic ( 8™ edition). Pearson Education, Inc.
Raymond P. and Lowell J.R. (1920). On the rate of growth of the population of the United

states since 1790 and its mathematical representation. Proceedings of the National Academy of

sciences of the United States of America, 6(6), 275 - 288.

* Christopher Clapham and James Nicholson (2009), The concise Oxforrd dictionary of Mathematics fourth edition,
Oxford University Press: “Ham s0 logistic (duong cong logistic) (“Ham so0” va “dwong cong” khong dong nhat)
Duong cong ¢6 dang y=—"——, véi b >0 va thuong thi k> 0. N6 c6 hai tiém cgn ngang1a y=0, y=k vacé
1+e¢

giao diém tai (0; J va cung cap mot md hinh 6t & mo ta sy ting truong din sb véi dan sb bi han ché trong gidi
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k
—p » Where b>0

han bio hoa”. (tr.491). Nguyén gdc: “Logistic function (logistic curve) The curve where y= P
+é

k
a] and provides a good

and usually k > 0. It has horizontal asymptotes at y=0, y =k and intercept at [O;
1+e

model to describe population growth where saturation constraints exist” (pp.491).
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