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Abstract: Developing algorithm thinking is an important goal in teaching Mathematics at school,
particularly for ethnic minority students in Highland (Vietham) where material facilities for learning
are very poor. The article proposes some methods to solve the advanced analytic problems (Grade 11)
with specific examples for high school students to develop their algorithm thinking with aim to en-
hance quality of learning mathematics at high school.
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cua t duy bith ch(ing trong quatrinh con ngti

nhén thdc houc ap dung Toan hoc vao cac
mon khoa hoc khac. TQ duy thuét toan (TDTT) la
mat loai hinh cua t duy toan hoc. Thuét toan trong
day hoc lamat hr thdng cac quy ainh nghitm ngu,
aluc th hitn theo mét quatrinh chut che, dén ain
cach giai quyTt aung. Quy nap lamét thuét toan tuy
aun gian nhang hitu qua cho hoc sinh (HS) khi giai
cac baitoan chling minh.

Thic trday hoc cho théy, trong chQiiing trinh mén
Toan IUp 11 hith hanh, khi s dung phadng phap
ching minh bung quy nap toan hoc a¥ giai cac bai
toan tinh aao ham cép cao aa khitn nhitu HS lung
tung. AT khiic phuc, giao vith (GV) cén ala ra quy
trinh cho tlng dang toan cu th nhim giup cac em
num vang kith thdc ct ban; tG ao, HS cothsangtao
aluc cach gial mui hay vala. DO &8y, chungtdi ala
ra quy trinh VI phQiiing phap ching minh quy nap
toan hoc aT giai cac bai toan giai tich IUp 11 néng cao
choHS dén toc thitusd (DTTS), gop phén phat trith
TDTT chocacem.

1. M6t s6 auc aitm cua HS DTTS trong hoc
tép mon Toan

Téy NguyTn la vung nui hith co nhitu aéng bao
déntocitngQui sinh song. Adlic siiquan témvaaéu
t0 cua Nhan(tc, HS ththanh thi &1h ndng thon airu
aldc ain tradng. Tuy nhith ngdn ngl la rao can rét
IUn cua cac em do thung xuyTh sGidung tithgme ae
vathoi quen v phong tuc tép quan, N virc hoc tép
cac mon khoa hoc noi chung vamén Toan nai ritng
gup rét nhitu kho khan.

Tong day hoc Toan, t0 duy toan hoc lahinh thiic

Mut khac, nhitu HS coquan nitm riing, cac mon
khoa hoc th nhitn lamon hoc kho, nhétlamon Toan
co tinh tru tOung cao. Do véy, GV cén quan tém
ain cac adi thung HS, co st ainh hGdng ar xéy
dOng bai giang mét cach khoa hoc, gén gui, phuhtp
nhum truyrn aat tét, giup cac em vadt qua addc cac
rao can nay.

2.Phattritn TDTT cho HS DTTS Téy NguyTn
khi giai cac bai toan giai tich IUp 11 néng cao co
st dung phaung phap ching minh quy nap
toan hoc

2.1. Quy trinh chGing minh quy nap toan hoc

Bai toan 1: A ch(ng minh miinh &1 chdia bitn
A(n) lamd minh araung vdi moai giatringuyrn dadng
cua n bung phiing phap quy nap, ta thlc hith theo
hai bOuc sau:

- BUdc 1: Chang minh A(n) lamat minh ar'aung
khin=1.

- BOdc 2: VUi k lamét sé nguyrn dang tuy y, Itn
han 1, xuét phat ta gia thint A(n) laminh araung khi
n =k, cén ching minh A(n) cung la mét minh ar
aung khi n = k+1.

Vi du 1: Ching minh ring vii moi s6 nguyin
dbdng n, taco:

n(n +l)(2n +l)
6

P+2° 43 +.+n’ = @
HGUng dén
-Balic 1: Khin=1, (1) trithanh® =
(aung). \
*Tr(ng THPT LT Duén, TP. Budn Ma Thutt, Auk Luk

1(1+1)(2.1+1)
6
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- BOlc 2: Gia sti (1) aung Wi n=4k,(k>1),
nghtala
k(k+1)(2k+1)
6
Ta cén chlng minh (1) aung khi n = k+1, hay:
2 (k+1)(k+2)(2k+3)
6

P42’ +3 +..+k* =

P4+22 43+ 4k +(k+1)

Thétvéy:
k(k+1)(2k+1)

12+22+32+...+k2+(k+1)2= +(k+1)2

6 6

Suy ra (1) aung vl n = k+1. Véy, theo nguyrn li
quy nap, (1) aung vii moi n. Ta co aifu phai
ching minh.

Nhén xet: Trong Vi du 1, HS DTTS thGung lung
tung khi xet n=1vb cho rung Gvrtrai cua (1), phai thay
n=1, khiaoKit quacua hai vikhong bung nhau. Do
a0, GV cén giang giai &r cac em num aduc khin=1
thovirtraicua (1) laP=1.

HUn nda, khi chding minh (1) aung vdi n = k+1,
cac em th(dng khai trith tG s6 la mét aa thlc béc 3
theo k, dén airn lung tung khdng biit cach x(ili. Do &o,
GV cénhlungdén HS DTTS khongkhai trith nh(ing

(k+1)(267 +7k+6)  (k+1)(k+2)(2k+3)

Vi du 3: Ching minh ring vii moi s6 nguyin
didng n, biiu thic sau:4, =(v2-1)" +(v2+1)" la
sdchun.

-Bddc 1: Viin=1,

4, :(\/5—1)2 +(\/§+1)2 =3-22+3+24/2 =6 (aung)

- Bitic 2: Gia s baitoan aung vii n =k, (k >1),

hayAk:(«/E—l)Zk+(\/§+l)2k la s6 chin. Cén
ching minh bai toan aung khi n = k + 1, hay
4, =(V21) 4 (v2+1)" la sb chin. Thét véy:

:3[(“5)“ +(1_ﬁ)“]+zﬁ[(1+ﬁ)“ ~(1-v2)" }

TG &éy suy ra bai toan aung vii moi sd nguyTn
daang n.

Vi du 4: Ching minh rang vii mai so ta nhith Iin
han 2,taca: 2" >2n+1 (2).

Bldc 1: Khin=3,taco: 22=8>23+1=7
(@ung).

Bac 2: Giasii (2) aung Wi n = k,(k > 3), nghta

la 2% > 2k +1; cBnchling minh (2) aung viin =k + 1,
hay: 2**' > 2k +3. Thét v&y: do2"" =2"2>2(2k+1)=

phai biit phat hith cok + 1 chung &1 phentich3atoic = (2¢+3)+(2k=1)>2k+3, vk >3 NN (2)aung v(imai s

thanh nhénta.

Viidu 2: Chng minh rang vdi mai sétanhith n, s6
13"-1 lubn chia hit cho 6.

HOONng dén

- BOUc 1: Vlin =1, taco: 13-1 =12 chia hit cho
6 (aung).

- Bldc 2: Gia s bai toan aung vii n = k,(k 1),
nghba la 13¢- 1 chia hit cho 6.

Cén chiing minh bai toan aung viin =k + 1, hay
13<1-1 chiahitcho6.

Thétvéy: 1341-1=13,(13¢-1) +12. Suyra 13!
- 1chiahitcho 6.

Véy, bai toan aa cho aung vii moi s nguyTh
dbdng n.

Nhén xet: U vii du 2, kha khun Iin nhét ma HS
DTTS gip phai lakhanung bith adi u,,, theou, (i
u, =13 —1).Doao, GV cénphéntich u,., = au, +b,
VUi a,b € Z vab chiahit 6 bung cach thim bt hung
sothdo: 13¢1-1=131-13+12=13.,(13<-1) +12.
Ta ao, thu aduc Kit qua cua bai toan.
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t0 nhiTn In hdn 2. Ta co aitu phai chiing minh.

Nhén xet: N'Tu ching minh mét mrnh ar P, nao
aoaung i moi sotanhithn>p (pe N, p>1), tbldc
1chungtasekitmtraP_ aungviin=pthay choviic
kivm tra A(n) aung khin =1.

2.2. Thitt 1ép quy trinh tinh dao ham cép n.
Quytrinhtinhdaohamcépn (Vi vr e N,n > 2)cua
hamsdy = /'(x) gom cacbllc sau:

Bauc 1: Tinh dao ham cép 1, cép 2, cép 3, cép 4.
TG a0 di aoan cong thic tong quat cua dao ham
cépn.

Bluc 2: St dung phiung phap quy nap toan hoc
chiing minh cong thlic tng quat aung.

Vi du 5: Tiinh aao hamcépn (Vi Vi e N,n >1)

. 1
cuahamsod f(x)=——.
ax+b

., e e s b
BaOuc 1: Vi aimu kith x:cf;,taco:

1.2.4°

v,

La 1234

(ax+ b)4 "

"_

- (ax+b)3 R
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2k+3 + 2k—-1 >_



n

:(_l)n nla

(ax+b)"+1
BOdc 2: VUi n=1, (3) aung.
Gia s (3) aung VUi n=k(k>

Al n)
D{ oan V' 3.

1), nghia la

® _(_qpy_ ke
4 ( ) (ax+b)k+l'

Cén chdng minh (3) aung Wi n = k+1, hay
K+l (k +1)!a1"”

(k+l): _1
U =( (@ b) ™

PN

Thétvéy:

W _|(_ ‘le o kg (((am—b )
(e i) ey

:(_l)kﬂk!a“‘(kﬂ)(aﬂb (- )M((kﬂ) a

(ax +b)2k+2 ax+ )k+2 .

Do ao, (3) aung Ui n = k+1.

_ (_1)” nla"

(ax + b)wl

Nhén xet: Trong vii du nay, GV ainh hiiing cho
HSDTTStinhaaohamcép 1,cép 2, cép3vasuyra
cong thlc tdng quat cua aao ham cép nnhi s kheo
leo phén tich cac ad tiudng nh(: déu cua éao ham
cép 1, cép 2, cép 3, rdi suy raaao ham cépn. TOs6
Ongwiidaohamcép 1, cép2, cép3...., cépncagiatrd
lala, 2¢*> =1.2.4,6a° =1.23.4° ..., thaod0aoan
giatri cua ti so ing aao ham cép nlania".

Vi du 6: Tinh &ao ham cépn,(n e N,n >1) cua
hamsd f(x) =sinx.

BOdc 1: Tép xac &nh: D=R.

Véy: 7

Ta co  y'=cosx, y"=—sinX=COS(X+%],

y"=—cosx = cos(x+ 2%], Y =sinx = cos(x + 3%}___

D0 20an " ZCOS(x—i-(n—l);[j @)

Bludc 2: Khin=1, (4) aung.
Gias (4) aung Wi n = k(k >1), nghia la:

o —COS(H(k 1) j Cén chingminh (4) aung vi

. T
n=k+1, nghiala: ¥ = cos[x + kzj .

. Vg
y"=a’sinax = a3cos(ax + 35)

k) (WY = akcos(ax+k£] =
y (y ) ( 2
:a“‘sin(—(ax%—k”]j
2
=a""'cos z_ —(ax+k£j =ak+lcos(ax+(k+l)zj
2 2 27

Thetvey: 1 = ()

- (cos(wk’z’jj - —sin(x+(k—1)%]
- sin(—(x+(k—l)§j]

Hay (4) aung vuin = k+1.

Ay L = _nE
Véy, v —cos(x+(n 1)2]_
Nhén xet: Trong vidu nay, HS DTTS kho d aoan

cong th(c tong quat cuadao ham cépnvb y' = cos x,
y"=—sinx, y" = —cosx.Doao, GV cén ainh hliing
cho cacemalavimat adi tung sin houc cosin bung
cach stidung cong th(c hai goc phunhau. TGao, cac
em tim cong th(c tdng quat dr dang han.

Vi du 7: Tiinh aao ham cé&p n (Vi Vre N,n>1)

cuahamso f(x)=cosax.

BOlc 1: Tép xac dinh: D=R.

Taco: y'=-asinax, "= —a’cosax = azcos(ax + sz
- ) 2 )
yeue

~ (n) _ 4
DOaoany =a cos(ax+n.2] (3)
BOdc 2: Khin=1, (3) aung.
Gia st (3) aung Wi n=k(k>1), thc la

y(k) = akcos(ax + k%j

Cén chdng minh (3) aung wii n = k+1, hay:
YD = g+ cos(ax +(k+ 1)%}
Thétvéy:

—a"! sin(ax +k E]
2

Suy ra (3) aung vui n = k+1.
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N (n) n T
=a Cos| ax+n.—
Véy, v ( 2).

Vi du 8: Tiinh &ao ham cépn (Vi Vre N,n>1)

.. 2x
cuahamsd y = o1

Nh( chung ta dabit, aao ham cua mét téng bung
tong cac dao ham. Do ao, GV haung dén HS phén
tich y=22—x =L+L,vﬁa|“ru kith x = £1,sauao

x =1 x-1 x+1
sl dung tinh chét aao ham cua mat tong bung tong
cac aao ham. Theoviidu5, drdang chling minh aliic
(n) _ (—1)”71! (—1)”71!
(=1 ()™
* k% %

Trong cac vii du U tr'in, cac adc tring cua thuét
toan addc minh hoa, thThith tinh adn trf, aéu vao va
&éu ra, tinh hitu qua vatong quat. Khi ao, HS thong
quacac hoat a6ng TDTT ar hoan thanh bai hoc mét
cach tét nhét. Han nGa, TDTT khi aa nhuén nhuyin
se phat trith tO duy sang tao, K1t qua day hoc va giao

duc nhén cach cho HS ngay cang cao. GV cén dla
tr'in nhdng auc aifm cua HS DTTS a1 co phddng
phap, cach th(c phuhdp nhim phat trith TDTT cho
cac em trong day hoc Toan U trung hoc ph6 thdng
vung Téy Nguyrn. 4
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2.5. Bao cao, bao v1 Krt qua nghitn cOu va
hap thdc hoa kitn thGc

GV yTu céu cac nhom treo tu gi€éy Ao aa co Kit
qualin bang.

Aai divh cua mdi nhom treo Ui giéy Ao da coKit
qua, céu traldi fn bang.

GV chi ainh aai dith 1-2 nhom HS bao cao Kit
qua thii nghirtm, tra IGi cac céu hoi khoa hoc. HS cac
nhom khac nfu céu hal phan bith va tra Iti céu hoi
cua nhom ban & bao VI st aung aon cua Kit luén
khoa hoc.

GV lam trong tai, giai thich thrm vi'Kitqua, chinh
stia thGi tQ, ngdn ngli khoa hoc, thtng nhét bung cac
Kit luén: - Alc ai'vm anh cua mét vét tao bli TKHT:
+ Vét att ngoai khoang titu ¢t cua TKHT cho anh
thét, ngQuc chitu v vét; + Khi vét G Vi trfi Ian han hai
titu cQ (d > 2f) cho anh thét, ngldc chiiu be han vét,
+ Khi vét U Vi tri bung hai 1én titu cG cho anh thét,
ngUdc chitu vabung vét; + Khi vét num trong khoang
[tn hdn tivu cG va be han hai 1én titu ch (f < d < 2f)
cho anh thét, ngldc chiru, IGn hin vét; + Khi vét u
trong khoang titu c (d <f) cho anh ao cung chilu,
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[Un hin vét; - GV yTu céu HS th adi chiiu, danh gia
Kit qua nghirtn cu (dda trn Kit qua phitu hoc tép)
vaghivao vu.

* % %

Qua trinh hinh thanh kith thlic v “Anh cua mét
Vét tao bui TKHT” (Vét Ii 9), HS aldc trai nghitm
nhénthlc virvén ar nghitn clu, arxuétdiaoan, lam
thii nghitm kitm tra trong cac trding hip khac nhau
gidia v trfi cua vét so vui théu kiinh, thu a0uc tinh chét
anh tung (ng; giup cac em tich cOc, tG 10c va sang
tao trong cac giai doan hoc tép. 1
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