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TOM TAT

Ham sé mii c6 nhiéu img dung trong doi song, khoa hoc ki thugt. Qua trinh phét sinh va hinh
thanh ham sé mii xudt phéat tir nhu cau trong cugc song con nguoi. Khi hoan thién, ham sé mii da tac
ddng, thiic dday dén cdc linh vuc ciia cugc song va todn hoc. Bai bao chi ra ngusn géc phat sinh ham
s6 mii tir nhu cau tinh 18i sudt ciia nguwoi Babylon. Vdn dé nay dwot cac nha toan hoc nghién ciu xay
dieng nén ham sé mii. Khi chinh thirc ra doi, ham sé mii tac déng dén nhiéu linh vuc khoa hoc ki thudt
va toan hoc, trong dé viéc biéu dién va duw bdo hanh vi trong twong lai cdc hién twong ¢ Sir
thay doi theo thoi gian Ia nhitng bai todn dic trung ciia ham sé ma. Ham s6 mii la mét minh ching
vé hai mét tdc dgng bién ching trong qua trinh phét trién khai niém toan hoc®.

Tir khéa: ham s6 mii; liy thura; khai niém toan hoc; lai suat; tac dong bién ching; ting
truong dan sd; phuong trinh mi

1. Swhinh thanh va phat trién ham sé mii
1.1  Nhu cau ndy sinh ham sé mi

Tur truéc khi c6 ham s mii da xuét hién cac nhu cau tinh toan cho cac hién twgng
mang tinh chét ting theo cAp sé nhan dé tir d6 quy luat mii (quy luat ting, giam vé s
luong theo thoi gian) ciing dan dugc hinh thanh theo sy hiéu biét cia con nguoi va tre
thanh mam méng cho sy xuat hién ham s mi sau nay. Nghién ctru cua Lorenzo (1978)
cho thdy, trude thé ki XVII cac tinh toan vé sy ting trudng, phan ra dd xuét hién khai niém
toan hoc triru twong. Theo do, xuat hién quy luat mi 14 quy tic twong tng mot-mot giia
mét cap sb cong véi mot cip sé nhan.

Cite this article as: Nguyen Huu Loi, & Tran Luong Cong Khanh (2020). Two aspects of dialectic impact in
the development process of a mathematical concept: A case of exponential function. Ho Chi Minh City
University of Education Journal of Science, 17(2), 211-221.

1 Pugc hiéu theo nghia 1a do nhu cau cudc sdng con ngudi da sy tic dong thiic ddy sy phét trién khai niem
toan hgc, nguoc lai sy phat trién cua khai niém toan hoc da tac dong, thiic day dén cac linh vyuc khéc cua
cugc song.
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Céc khéi niém mii va ki hiéu dai sé thi khong phat trién dén thé ki XVI11. Tuy nhién cac vi du

vat If v& su ting truéng va phan rd mil dat ra khai niém s co s6? va duoc thira nhan 1a mot

khai niém toan hoc triru tuong. Quy luat mii 13 quy tic cu thé va 1a mot tuong ting mot-ddi-

mot giira mot cap s6 cong (phép cong dugc 1ap lai véi cang mot luong) nhu: 0, 1, 2, 3, 4...

vGi mot cap s6 nhan (phép nhan duogc 13p lai véi cing mot lugng) nhu 1, 2, 4, 8, 16...

(Lorenzo, 1978, p.896)

Khi nghién ciu vé lich sir kién thic toan hoc & truong phé théng, Tran Trung,
Nguyen Chien Thang (2013) chi ra rang:

Tur xwa dén nay toén hoc phét sinh va phat trién do nhiing nhu cau thuc té cua doi séng con

nguoi va do ca nhu cau cua ban than n6. Mdi cudc cach mang khoa hoc ki thuat déu gay ra

nhiing bién d6i sdu sic trong toan hoc va nguoc lai nhitng bién doi nay cang tac dong manh

mé& dén khoa hoc ki thuat. (Tran, & Nguyen, 2013, p.7)

O day, nhan thay ham sé mii | truong hop cu thé caa nhan xét trén. That vay, ham
s6 mii c6 ngudn gdc tir nhu cau con ngudi. Cu thé, vé nhu cau tinh toan Iai suét trong cudc
séng hang ngay cua con nguoi. Trong mot hién vat khao ¢b nién dai 2000 TCN (Hinh 1)
cho thiy ngudi Babylon dat ra bai toan vé 13i suat kép trong d6 phai tinh s6 nam can thiét
dé c6 sd tién gap doi ban dau véi 14i suit 1a 20% nam. Noi dung cuaa hién vat khao ¢ duoc
Florian Cajori (1913) mo ta nhu sau:

Vi ti 18 13i kép 14 20% nam thi phai mat thoi gian bao 1au dé c6 duoc sb tién gap doi s tién

ban dau?. Diéu nay da dan dén viéc sir dung mot bang vé sb (6/5)" va véi phép noi suy tuyén

tinh gitra 3 va 4 dé cho dap s6 1 3 nam 9 thang va 4/9 thang. Nhu vay, trong mot nghia nao

d6 da chung to viéc giai quyét c6 thé hién yéu té co ban vé mil. (Florian, 1913, p.87)

Fiz. 1. LousTe coneiform A §S770 oo aboure D000 =soc. On bHnes 9 and
1D e gueestion iz posed “Foar loms does i mke fior amn anmeounmns iomesoed
ar 2iFs amramslly comapeomndiesd. imreress to double it=selfT7 Lines B 1 e
ceribe a linear inrerpolasrbicen beoaresn the F-wr and 4=-wvr comagposmsdied tocals,
Lime | 5 sives tlve mombser 2 phas 336400 phes 2006020, and lines L6 and 17
explain tear this is the poenmber of peontiys shoor of 4 37 ar wihdch dewe oo
bling ocours.

Hinh 1. Hi¢n vdt khao cé

2 Tam dich tir “basic number concept”

212



Tap chi Khoa hoc Trwérng PHSP TPHCM Nguyén Hiwu Loi va tgk

Bai toan trén cho thay c6 nhu cau vé ham sé mii bang mot bang tuong wng gitra sb
nam va sé tién thu duoc ma biéu thirc ham dé tinh 1a mot biéu thirc lity thira (6/5)". Mic
du, khéi niém liiy thira v6i s6 mii hitu ti chua duoc dinh nghia, nhung véi két qua tinh duoc
1a 3 nim 9 thing va 4/9 thang hay 3+%+g.%=3,787 nam nhu trén di chiing t6 c6 nhu
cau cho su xuét hién lily thitra v&i s6 mii hitu ti duong “3 nam 9 thang va 4/9 thang”. nham
phuc vu cho cudc sdng con ngudi. Nhitng nghién ctiru khac ciing cho thay cac y tuong dé
hinh thanh ham sé mii ciing c6 rat sém do nhu cau thuc té cudc séng. Cong trinh toén hoc
Almagest cia Ptolemy (100-170) chi ra nhiéu vi du vé cac bang biéu dién quan hé ham
gitra cac tap hop sé luong. Trong d6, nhiéu vi du cho thiy “Ngudi Babylon trude d6 di tao
ra nhiéu bang twong tng vé binh phuong, ciing nhu trong thién vin hoc ¢ nhiing bang du
doan vé thoi gian xuit hién cac hién tuong cua céc thién thé khac nhau.” (Victor, 2009,
p.156).

Tir cac nhu cau dé xuat hién ham sé mil nay da duoc cac nha nghién ciru xay dung
va phat trién. Cu thé, tir khai niém liy thira voi s6 mii hitu ti duong duoc mé rong dén liy
thira v&i s6 mii hitu ti am va 0. Dé dap tng nhu cau caa ban than toan hoc, khai niém liy
thira voi s6 mii hitu ti dugc mé rong hon voi s6 mil vo ti, bat ki, dé roi sau d6 ham sd
y = a*xac dinh trén R duoc ra doi, goi 12 ham s mii. Nhitng nghién ciu nay s& duoc lam
rd trong phan tiép theo ngay sau day cua bai bao.

1.2. Nhéng nghién cieu va phat trién ham sé mii

Dudng nhu nhirng yéu ciu dit ra ¢ trén di tré thanh van d& nghién ciu cho céc nha
khoa hoc. Trugc hét, cac ki hiéu biéu dién cho liy thira duoc quan tdm nghién ciru. Thé ki
X1V, XV ¢6 cac ki hiéu nhu: Nicole Oresme st dung liiy thira phan sé dé biéu dién cho
cin, Chuquet sir dung lity thira am dé biéu dién cho nghich dao va liiy thira “0” biéu dién
cho 1. (Lorenzo, 1978, p.900)

Ki hiéu rd nhat nhu ngay nay 1a mot chi s6 phia trén bén phai do René Descartes
cong b trong tac pham La Gkomktrie nam 1637, tuy nhién 14 lity thira véi s6 mii nguyén,
biéu dién cho phép nhan lién tiép. Sau do, cac ki hiéu lily thira véi s6 mii 4m, phén sb dugc
nhanh chéng thém vao b ki hiéu cia Descartes nho Wallis, Newton va mot s6 ngudi khac.
(Lorenzo, 1978, p.900)

O mot nghién cau khac cho rang, viéc mé rong khai niém sé mil cua lily thira voi
muc dich tim tdi phuong phap va cac cong cu tinh toén, viéc mé rong cho day du khai
niém liy thura. (Nguyen, 2011, p.9)

DU véi muc dich nao, nhitng nghién ctru ban dau di tao co sé hinh thanh ham sé mii
hoan thién nhu ngay nay. Cac nghién ctiu vé lity thira dugc tiép dién sau hon, mé rong hon
boi cac nha khoa hoc tiép theo. Trong dé, nhan thiy c6 su nghién ciru ma rong khai niém
lity thira tir s6 mii nguyén duong sang s mil nguyén 4m va phan sé nhu:
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Nim 1656, Wallis sir dung s6 mii nguyén duong va cong bd cac “chi s6” &m va phan sb. Tuy
3

nhién 6ng khong that sy viét a* cho l, a2 cho \/5, Ong noi day .. €O “chi
a

111
V1323
s6 —% (Hong Duc Publisher, 2016, p.354-355)

Va su mé rong lity thira voi s6 mil 40 “dugc dua ra bai L. Euler trong mét buc thu
gtri Johann Bernoulli vao ngay 18 thang 10 nam 1740, trong d6 6ng thong bao viéc kham
phé ra cong thuc e™* +e™* =2cosx™ (Florian Cajori, 1993, p.356). Sau do, trong tac
phim Miscellanea Berolinensia nam 1743 cua Euler c6 sy hién dién cong thic

e™V =cosv ++/~1sinv (Florian Cajori, 1993, p.356)°.

O mét hudng khac, ham sé mii duoc phat hién gian tiép théng qua nhitng nghién ciu
c6 lién quan. Trong mét trudng hop ghi nhan duoc cho thay ham sé mi (hodc it nhat 1a
mot s6 thudc tinh caa ham s6 mil) dugc phat hién théng qua quy tich dung hinh trong hinh
hoc. Mic du “su phat trién caa khai niém ham sé mii va ham sé logarit khéng xay ra nhu
mot két qua kéo theo” giira hai ham, “nhung chung c6 lién quan dén van dé hinh hoc trong
viéc biéu dién hinh trong dung hinh quy tich” (Lorenzo, 1978, p.900). Nim 1639,
Descartes da nhan biét duoc mot s thudc tinh caa mot hinh ma bay gio goi 1a duong cong
mil. Cac thudc tinh nay duoc tiép tuc nghién ctu sau d6 bai Evangelista Torricelli.

Céc thudc tinh hinh hoc ciia duong cong mii ¢6 1& dwoc nghién ciru dau tién boi Evangelista

Torricelli vao khoang nam 1644 nhung thuat nglr “exponential” 1a khong di kem véi duong

cong nay trong thoi gian dai sau d6. (Lorenzo, 1978, p.900)

Dén ntra sau thé ki XIX liy thira a* (véi a > 0 va o, vo ti) méi chinh thirc duge dinh
nghia béi gioi han chung cua tit ca cac day (a™ ) va (a* ) véi (rn) va (sn) 12 hai day hitu ti
hoi tu tang va hoi tu giam dén o. Cac co so toan hoc cua dinh nghia nay 1a khai niém gidi
han va nguyén i Cantor vé ddy cac doan 16ng vao nhau va that lai: Néu [an, bn] 12 day céc
doan thoa [ans1, bne] < [an, ba] v6i moinva lim (b, —a,) = 0 thi ton tai duy nhat mot sé

thuc o théa a € ﬂ[an,bn]. Khi khai niém liiy thira dd duoc dinh nghia hoan thién, ddng

n=1
thoi dd c6 dinh nghia vé ham s6, tir d6 ham s6 mii dugc hinh thanh qua biéu thiac y =a*.
Nhu vay, vé két qua ham s6 mi 1a ham sé nguoc ciia ham sé logarit dugc xem 1a mot hé
qua vé mdi quan hé cua ching.

3 Céac ki hiéu trong cong thuc la gitt nguyén theo tai ligu
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Khi chinh thic ra doi, ngoai dap tng nhitng yéu cau dit ra ban dau, ham sé ma da
phat huy nhirng anh huéng ciia minh ddi véi su phét trién nhimg linh vuc khac, trong dé co
ca linh vyuc toan hoc. Phan tiép theo sau day s& dé cap nhitng anh huéng trén cua ham
s6 mil.

2. Nhirng tac dong cia ham sé mii ddi véi cac linh vuc
2.1. Déi Véi linh vuc toan hoc
2.1.1. Phuwong trinh vi phan

Do ham sé mil ¢6 tinh chat rat dic biét y'=ky vai k 1a hang s6. Vi vy, ham sé mii 1a
mot nghiém cua phuong trinh vi phan y'=Ky. Phuong trinh nay c6 nghiém khac la
y(t)=Ce", trong d6 C 1a hang sb, t 1a bién, thudc dang nghiém y(t) = y(0)e" . Phuong trinh
vi phén c0 vai tro, vi tri quan trong trong toan hoc cling nhu khoa hoc ki thuat.

Phuong trinh vi phan dugc dung dé md hinh hda nhitng hién tuong trong tu nhién c6
su thay d6i dang dién ra dé du doan dién bién cua no trong tuwong lai. Khi d6, mét hién
tuong trong tu nhién dugc md hinh hda todn hoc thoa man phuong trinh vi phan cip mot
y'=ky cho thdy rang toc do thay d6i ti 1é thuan véi quy mé ban dau caa nd. Trong d6, mot
s6 hién tuong quen thudc duoc biét nhu hién twong ting trudng dan so, ting trudng sé ca
thé (vi khuan, sinh vat) trong mét quan thé, phan ra caa chat phong xa, téc do phan tng
héa hoc ti 1& v&i nong do chét trong phan tmg o6, su giam nhiét caa vat thé so véi moi
truong xung quanh, 13i sut kép ti 1& vai sé tién gui vao... Hay ham sé mii c¢6 vai tro biéu
dién va du bao hanh vi trong twong lai cac hién tugng c6 su thay doi theo thoi gian. Cac
hién tugng nay duoc mé hinh héa dé khai thac tng dung trong thuc tién. Trong pham vi
bai bdo, & phan sau ching toi chon loc va trinh bay mot sé6 mé hinh, dic biét 1a cac mo
hinh tng dung trong doi séng hang ngay cua con ngudi ciing nhu cac mé hinh ¢ lién quan
dén chuong trinh day hoc ¢ nha tredng. Ngoai ra, ham sé mii ¢6 vai trod, vi tri dic biét quan
trong trong nhiéu linh vuc boi sy hién dién caa no trong nhiéu biéu thic nghiém phuong
trinh vi phan cac cap biéu dién sy thay ddi trang thai caa cac su vat, hién tuong.

2.1.2. Phuong trinh mii

Pay 1a phwong trinh véi sy hién dién cua biéu thitc ham mii a*. Phuong trinh duoc
sir dung giai quyét nhiéu van dé trong toan hoc va tng dung giai quyét cac bai toan trong
khoa hoc ki thuat nhu khao ¢b hoc, tai chinh, cac hién tuong ting giam tu nhién.

Phuong trinh don gian nhat c6 dang A= A.e* gitp tim cac dai luong chua biét trong
cac linh vuc nhu: khao cb hoc, tai chinh, dan sé va nhiéu hién tuong khac trong khoa hoc
ki thudt. Vi dy, voi mot yéu cau: “Mat bao l1au mot vén dau tu s& gap doi gia tri caa nd néu

|4i suat 1a 6%/mam ghép 1ai suét lién tuc?” s& can dén phuong trinh mii “M = Me®%",,

dé giai. (Bui, 2011, p.453)
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~Ce

Nhitng phuong trinh mi “mé rong” phic tap hon, dang nhitng biéu thirc c6 cac phan
tir Iy thira dugc két néi voi nhau bai cac phép toan. Nhitng phuong trinh nay c6 nhiéu tng
dung trong khoa hoc ki thuat.

Vi du sau day:

Hé s gié tri hién tai caa chudi tién kép tang dan phat sinh cudi ki chinh 1a gid tri hién tai vao

thoi diém 0 cua mot chudi tién gom céc khoan tién 1$ phat sinh vao cudi nam thu nhat, cac

khoan tién sau do s& ting dan e% mdi nam cho dén khoan tién cudi cing 1a (1+e)"*$ phat

sinh vao nam thwr n. (Bui, 2011, p.107)

sit dung dén phuong trinh phuong trinh liaj- =
+ J

e " oe
(phwong trinh dwoc xay dung boi (Bui Phuc Trung, 2011, p.107) dé giai.
C6 nhitng phuong trinh mil “mé rong” dac biét, c6 nhiéu tng dung va duoc mang tén

_l{ﬂ} trong dé J=_

—X X —X

e¥—e e
, coshx=

riéng. Chang han cong thic hyperbol sinhx = s€ tré nén phuong

trinh an x khi vé tréi 1a hang sd, dugc st dung trong khoa hoc ki thuat cho céc hién tuong
phan r4, hap thu.
Ham hyperbol dugc tng dung vao khoa hoc va ki thuat bat ct khi ndo mot dai lugng nhu
anh sang, van téc, dién hoic phong xa dwoc hap thu hoic bi phan rd dan dan, vi sy phan ra
c6 thé duoc biéu dién boi cac ham hyperbol. (James Stewart, 2010, p. 463)
2.1.3. Cdc bai todn ¢6 lién quan dén lily thira
Ham s6 mii c6 nhiéu dinh nghia khac nhau, trong d6 dinh nghia thé hién qua trinh
phat sinh va phat trién cia ham sé mii 1a y=a*, O<a=1.Véi dinh nghia ndy, ngoai vai
tro 12 mot ham sd, biéu thirc a* con cd vai trd cua mot liy thira. Khi d6, véi x 1a s6 nguyén
duong, bicu thic a* biéu thi cho sy nhan I3p di 13p lai cia cling mot s6 a* =a..a va da

x lan
gilp cho viéc biéu dién cac sb 16n rat thuan loi dudi dang dang lity thira. Ciing véi nghia la
mot liy thira, biéu thac x" (x" = f,(n): ho cac ham sé mii xac dinh trén N) Ia thanh phan
tao nén céac chudi liiy thura, chudi Taylor — Maclaurin hay cac phuong trinh da thuc,
phuong trinh duong cong. Nhing 1i thuyét nay 1am thanh phan gép phan thuc day su phat
trién khoa hoc ki thuat, trong d6 c6 ca trong todn hoc. Su thé hién cua liy thira x" trong
cac bai toan nay nhu sau:
e Chudi liiy thira
Biéu thac x" hién dién trong chudi liy thua icn(x—a)n =y +¢y(x—a)+Cy(x—a)’ +..
n=0

Pay 1a mot biéu thirc ham caa mot ham sé duoc biéu dién dudi dang chudi liy thira. Su
xuat hién caa ham sé dang nay gitp giai quyét nhiéu bai toan trong vat Ii, héa hoc va ca
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(=1)"x*"
27 (n1)?
biéu dién cac hién tuong tu nhién, trong d6 Kepler sir dung trong giai phuong trinh mé ta
su chuyén dong cua hanh tinh.

Ngoai ra, viéc biéu dién ham sé bai chudi liy thira dd md ra canh cra méi cho viéc
lay tich phan caa nhitng ham sé khong c6 nguyén ham so cap, giai cac phuong trinh vi
phan, va xap xi cac ham sb bing da thuec.

e Chudi Taylor — Maclaurin
Pay 1a truong hop dic biét cua chudi lﬁy thira biéu dién ham sb. Chudi Taylor —

chinh toén hoc. Chang han, trong vat Ii ham Bessel J,(x) = Z duogc st dung dé

0 (n)
Maclaurin f(x)=>)_ f nl(a)(x—a)“ f(x)= Z ( )y da gitip toan hoc mé rong hon nita
n=0 !

pham Vi cac ham s liy tich phan ma trudc day cac ham nay chung ta chua tinh duoc.
Chang han ham sé f (x) —e khong Iy tich phan duoc bang cac phuong phap ma ching
ta da biét dén nay, bai vi nguy@n ham cua né khéng phai 1a mot ham so cap.

Ngoai viéc ma rong pham vi cac ham s 1ay tich phan, chudi Taylor — Maclaurin con
ding cho tinh xdp xi ham sé6 — mot phwong phap ma cac nha khoa hoc may tinh thich
chdng boi vi da thirc 12 cac ham sé don gian nhat; sau d6 1a cac nha vat i hoc, ki su st
dung phuong phap nay trong cac linh vuc nhu 1i thuyét twong d6i, quang hoc, birc xa vat
den, ludng cuc dién, van tdc song nudce... bai cac phuong trinh biéu dién cac linh vuc nay
|4 rat phuc tap.

2.1.4. Déi Véi dinh nghia ham logarit

Phan tich trén cho thdy ham s mii nay sinh va phat trién doc lap véi ham sé logarit
nhau. Két qua ham sé nguoc nhau gitra ham sé mii va ham s logarit 13 mot hé qua vé méi
quan hé gitra chung. Diéu nay thé hién vai trd nhat dinh cua ham sé mi ddi véi viéc dinh
nghia ham s6 logarit ciing nhu cac bai toan lién quan nhu giai cac phuong trinh logarit.

2.2.  Déi Véi linh vuc khoa hoc ki thugt

Phan nay s& trinh bay nhiing anh huong cua ham sé mii trong linh khoa hoc ki thuat.
Cu thé, cac tinh chat ciia ham s mil duoc khai thac dé wng dung trong nhiéu bai toan quan
trong cua khoa hoc ki thuat, dac biét la mo hinh V& cac hién tuong co tinh ting, giam sau day.

M6 hinh héa vé cac hién tuong lién quan ham sé mii:

Ham sé mii dugc phét huy tét trong linh vuc khoa hoc ki thuat, trong 6 mé hinh hoa
cac hién co tinh tang trudng (suy giam) trong tu nhién 1a chu dé dic trung cho ham s6 mil.
Nhu trén cho thay, ham s mii 1a nghiém phuong trinh vi phan cap mot y'=ky dugc ding
biéu dién va dy doan cac hién tugng co su thay ddi theo thoi gian. Mat khac, dao ham vy
c¢6 y nghia biéu didn cho téc d6 cua su thay doi va vi y'=ky nén tdc do nay ti 18 véi quy
md cua hién tuong. Pay 1a yéu t6 dic biét cia ham sé mil va vo cung hitu ich cho viéc mo
hinh hoa toan hoc cac hién trong tu nhién c¢6 tinh tang truéng (suy giam) theo thoi gian.
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M6 hinh héa hién tugng ting trudng dan sd
Téc d6 ting truong twong doi:

Goi P(t) 12 dan sé vao thoi diém t, ta c6 ?TF: kP hay %%—T _k

Pai luong %(:j_f (téc d6 tang truong chia cho quy mé dan sd) goi la toc do ting

truong tuong doi.

Céc tinh chat trén duoc sir dung dé xay dung mé hinh hda toan hoc cho hién tuong
tang truong dan sé véi cac sb lidu trong vi du ching t6i luot trich trong (James Stewart,
2010, p. 447) nhu sau:

Vi dy: Sir dung dix liéu dan sé thé gioi la 2560 triéu ngudi vao ndm 1950 va 3040 triéu nguoi
vao nam 1960 d& mo hinh hoéa dan sb cua thé gisi vao ntra sau cua thé ki XX (Gia st rang téc do
tang truong ciia dan so ti 1¢ voi quy md cia dan sé). Toc do tang truong twong ddi 1a bao nhiéu? Sir
dung md hinh dé woc tinh dan s6 thé gii vao nam 1993 va du doan dan sb vao nam 2020.

Giai:

Goi t la thoi gian tinh theo nam va t=0 vao nam 1950.

Goi P(t) 1a dan sb tinh theo tri¢u nguoi

Ta c6: P(0)=2560 va P(10)=3040

Theo gia thiét ta co: (Z—T =kP

Do d6: P(t) = P(0)e" = 2560e"
P(10) = 25606 =3040

_1 In 3040 =0,017185
10 2560

Toéc do ting truong twong dbi 1a 1,7%/mam va mod hinh hoa sy ting truong nay la
P(t) ~ 256060,017185t

Udc tinh dan sé thé giéi vao nam 1993 1a

P(43) = 2560e*1718(*3) ~ 5360 trigu

Du doén dan s6 vao nam 2020 sé la

P(70) = 2560e%01718(10) ~ 8524 trigu.

M6 hinh héa trén dwa trén gia dinh rang toc do ting truong cua dan sé ti 18 véi quy
md cua dan sd ((:j—': =kP ). Tiép theo can xem xét tinh hop Ii trén thuc té cua gia dinh. That
vay, gia st chlng ta ¢c6 mot quan thé (vi du vi khuan) c6 quy mé P=1000 va tai mot thoi
diém nhat dinh, quan thé nay phat trién véi tbc do P’=300 vi khuan/ gio. Gia sir thém 1000
vi khuan ciing loai vao quan thé ban dau. Ciing nhu trude, 1000 vi khuan méi thém vao s&
ting trudng voi toe do 300 vi khuan/l gid. Ching ta doan trudc rang tong sé luong vi
khuan 2000 con s& gia ting véi tbc do ban dau 1a 600 vi khuan/1 gio (néu dién tich khéng
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gian va diéu kién dinh dudng cho phép). Vay, néu chung ta ting quy mo 1én gap doi, thi
tdc do ting trudng ciing ting gip d6i, hay téc do ting truong ti 16 voi quy md quan thé 1a
diéu hop Ii.

Nhiéu mé hinh héa toan hoc khac bai ham sé mii ciing dugc dung trong ki thuat hoa
hoc, vat Ii, sinh hoc nhu sy phan ra caa chat phong xa, ndng d6 mét chét trong phan @ng
héa hoc, sy giam nhiét cua vat thé so voi méi trudng xung quanh... Vi du sau day vé md
hinh hoa trong ki thuat hoa hoc, su phan rd (suy giam) chat phong xa, nghia vat Ii — tbc do
phan ra duoc thé hién. Khi dé, lity thira véi 6 mit am duoc st dung trong mé hinh nay.

Ta c6 cong thac biéu dién phan ra phong xa 1a: m(t) = moekt, trong d6 mo 1a khdi
luong ban dau caa chit phong xa, m(t) 1a khdi lwong con lai sau khoang thoi gian t. Céc

e x .., dm
nha vat li biéu dien toc d6 phéan ra (E =km, k la hang s6 am) theo chu ki ban r&, la thoi

gian can thiét d nira khdi lugng chit dugc cho phan ra.

Vi du: Chu ki ban ra cua chat radium-226 1a 1590 nam.

a) Mot mau radium-226 c6 khédi lwong 100mg. Tim cong thac tinh khdi luong con lai cia mau
sau thoi gian t nam.

b) Tinh khdi lwong sau 1000 nim (chinh xac dén milligram)

¢) Khi nao mau phong xa chi con 30 mg?
Gidai:

a) Cong thic tinh khdi lugng con lai cia mau phéng xa
Goi m(t) 1a khdi lugng ciia radium-226 (tinh bang milligram) con lai sau t nam.

dm
Taco: — = km, m(0)=100
dt
m(t) = m(0)e"* =100e“
Chu ki ban r 13 1590 nén m(1590) = %(100) =50

Do d6 100e'%%% =50
_In2

1590
In2 t

Vay: m(t) =100e 159 =100.2 159
_1000
b) Khéi Tuong con lai sau 1000 nam 1a M2000) =100.2 1% = 65mg
¢) Thoi gian dé mau phong xa con 30mg Ia:
In2
m(t) =100e 1590 =30
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= _In_2t =In0.3
1590
o t=-1590"03 _ 5762
In2

Vay thoi gian d&é mau phong xa con 30mg 1a 2762 nam.
In2

C6 thé kiém tra tinh hop I¢ cita bai ton bing db thi cia ham sé m(t) =100e 15"

Viéc vé db thi nay 1a d& dang khi dung phan mém may tinh dé thyc hién.
(James Stewart, 2010, p.448-449)

M6 hinh héa trén 1a mot wng dung cua ham sb mii ddi voi hién twong phan ra (suy
giam theo thoi gian). Pay ciing 1a mot tac dong cua ham sé mi dén khoa hoc ki thut,
chang han linh vuc khao ¢b hoc xéac dinh nién dai cua vat thé.
3.  Kétluan

Phan tich trén da chi ra ham s6 mil phat sinh va hinh thanh xuét phét tir nhu cau cudc
séng cua con ngudi qua bai toan 14i sut. Bai bao cho thiy, cing véi su phat trién caa toan
hoc va khoa hoc ki thuat, ham sé mii da dugc xay dung va tré nén mot khai niém toan hoc
hoan thién. Bai bao ciing chi ra nhiing kha ning dic biét cia ham sé mii da tac dong manh
mé, thic day dén su phat trién cua khoa hoc ki thuat va toan hoc. Nhu vy, ham sé mii 1a
mot truedng hop minh chimg cho hai mit tac dong bién chung cua qué trinh phat trién khéi
niém toan hoc ma bai bao chi ra.

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

Exponential function has many applications in life, science, and technology. The process of
exponential formation and function derives from the needs of human life. When complete, the
exponential function has impacted and motivated other areas of life and mathematics. The article
discusses the origin of the exponential function, which is from the need to calculate interest rates of
the Babylonians. This problem has been built to be exponential function by mathematicians. When
it was officially created, the exponential function affected many fields of science, engineering, and
mathematics, in which the representation and prediction of future behaviors that change over time
are characteristic of exponential functions. The exponential function is an illustration of the two
aspects of a dialectic impact in the development of the mathematical concept.

Keywords: exponential function; power; mathematical concepts; interest; dialectical effects;
population growth; exponential equations
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