TAO BANG BIEN THIEN CHUYEN POI TU PONG
CHO CAC HAM PHAN THUC TRONG GEOGEBRA

Lé Thi My Diéu'

Tém tit: Noi dung chinh ciia bai viét la tao bang bién thién cé thé chuyén doi tw
dong giita 2 loai ham phan thirc: bdc 2 trén bdc 1 va bdc 1 tré bac 1 trong Geogebra.
Baiviét nay la sy van dung ket qua cua bai viét truoc day o tap chi so 13. Viéc tao bang
bién thién voi hai logi ham nay ciing qua 5 budc co ban: mo phan mém; vé do thi, thuc
hién cdc lénh trén ving Cas; tao cdc cot va cdac dong cho bang bién thién; tao cac diém
cuc tri, dau cua dao ham va chiéu bién thién cua ham so trén bang bién thién.

Tir khéa: bang bién thién, ham phan thire, geogebra.

1. Mé& dau

Trong bai viét cho tap chi s6 13, bai viét d3 noi 1én su can thiét cho viéc soan
thdo bang bién thién nham phuc vu cho viéc day hoc vé Ham so - mgt ndi dung quan
trong khong thé thiéu trong chuong trinh pho thong. Va bai viét trudc cling da dé cap
dén su thuan tién ciia phan mém Geogebra trong viée thiét 1ap bang bién thién cho céac
ham da thue, chi mot thao tac thay do6i ham so, ta c6 ngay mot bang bién thién tuong
g ma khong can diéu chinh, rat d& dang cho viéc soan thdo ciing nhu trinh chiéu.
be tiép tuc phat huy hi¢u qua ctia Geogebra trong viéc tao lap bang bién thién, bai bao
lan nay c6 tén “Tao bdng bién thién cho cac ham phdn thirc trong Geogebra” nham
tiép tuc gidi thiéu dén nguoi doc nhitng budc tao ra bang bién thién cho hai loai ham
phéan thtrc con lai cling hay dugc khdo sat & pho thong do 1am: ham bac hai trén bac 1
va bac 1 trén bac 1.

2. N¢i dung

Sau khi m¢ giao dién cua Geogebra, ta vao hop Hién Thi m& 3 cira s6 1am viéc:
Vung lam viéc, D6 thi 2 va CAS (vung tinh toén).

Khi d6 ta tién hanh cac budc tao bang bién thién cho ham bac 2 trén bac 2 va bac
1 trén bac 1 trong Geogebra nhu sau:

2.1. Vé do thi cho Ving Lam Viéc

Kich vao khung Nhap 1énh, nhdp ham f(x), tuy nhién trudc khi nhap ham, ta
can dat tén cac bién a, b, ¢, d, e, ro1 gan cho no céac gia tri bat ki, sau d6 & khung Nhap
lénh, ta gd: f(x)=(ax>+bx+c)/(dx+e) , sau d6 kich vao Vung lam viéc dé xuat
hién d6 thi cua ham trén do.

Chang han, ta cé:

1. ThS, Khoa Toan, truong Pai hoc Quang Nam
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Hinh 1

O day, dé cho théy tiém can cua do thi, ta vao khung Nhap 1€nh, gd: tiemcan(f),
kich chut vao Vung lam viéc, ti¢m can cua do thi s€ xuat hién.

2.2. Thuece hién cdc lénh trén ving CAS

Vao vung Cas, thuc hién tinh va gan theo cac 1énh sau:
S:=solutions(f’(x)) (S la tap nghi€m cua phuong trinh {’(x)=0)
T:= length(S) (Chiéu dai cta tap S)

X1:=S(1) (nghiém tht nhit cua phuong trinh £(x)=0)
X2:=S5(2) (nghiém thtr hai cua phuong trinh f’(x)=0)
X0:=-e/d.

Pong thoi ciing thuc hién 1énh: TT:= if(T=?,0,T) dé khic phuc 15i khi tap S
khong c6 phan tir . Cu thé ta c6 két qua sau:

‘ - .
hY A : A A Ast. » Hien thi danh sach doi twong | » CAS X/ | » Ving lam viéc X
Ham bac hai trén bac nhat: Dann s - g
. 0 =solutions(f'(x))
® Danhsach, ={y =2x,x=| 2
S={-1.71,-0.29} s —V2-2 V2-2
Ham sé - =Y 2 T 2 1
>
.'(X':2x +2x+1
) Tx+1 1, | T=tengthis) I R
So K
T2 - Ti=2 /
TT=2
a=2 3 TT=if(T=2,0,T)
z 2
b=2 - TT:=2
c=1
d=1 4 -3
e=1

Hinh 2
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Hinh 3

2.3. Tao cdc ¢t va cdc dong cho bing bién thién trén viing Do thi 2

Vao ving Do thi 2, ta thuc hién |> pem %
cac budc twong tu nhu budc 4 cua bai
viét truoc. Ta dugce két qua:

Hinh 4

Mot diém khac & day 1a trong 1énh: DayS6(PhepTinhTien({m, n, p, q, s}, Vecto(k
Vecto(A, E))), k, 0, 5), bién s0 k chay tir 0 dén 5, vi & day chung ta c6 toi da 5 cot.

Dén day, ta tién hanh Tao cac diém cuc tri, ddu ctia dao ham va chiéu bién thién
ctia ham s trén bang bién thién theo timg dong. Cu thé nhu sau:

Dong I:

Trudc hét, ta tién hanh cac thao tac tao diém tuong tu cho dong 1 nhu & bai
viét trude. Tuy nhién diém khac ¢ day 1a: Piém I’ 4 c¢6 duoc bang: pheptinhtien(l,
Svecto(A,E)).

Tiép theo, ta tién hanh gan gid tri van ban duoc gan cho cac diém va diéu kién
rang budc cho cac van ban do, nhu sau:

+ Gan gia tri van ban cho cac diém:

Piém I: Nhap: ¥ — kich chon Cong thic Latex = Ok.(vin ban 1)

Diém I’: nhap: — (Ki hiéu ndy c6 & khung Cac biéu twong) = kich chon Cong
thirc Latex = Ok. (Van bén 2)

Piém I’_1: Vao khung Céc d6i twong, chon Hop thoai rdng, kich vao d6 go X1
— kich chon Cong thirc Latex = Ok. (Vian ban 3)
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Piém I’ 2: Vao khung Cac d6i twong, chon Hop thoai rong, kich vao d6 gd X0
— kich chon Cong thirc Latex = Ok. (Vian ban 4)

Piém I’_3: Vao khung Cac dbi twong, chon Hop thoai rdng, kich vao do gd X2
— kich chon Cong thirc Latex = Ok. (Van ban 5)

Diém I’_4 (gidng nhu diém I’): nhap: +%° (Ki hiéu nay c6 ¢ khung Cac biéu
tuong) = kich chon Cong thirc Latex = Ok. (Van ban 6)

+ Tao diéu kién rang budc cho céac van ban:

Van ban 2, van ban 4 va van ban 6: khong can diéu kién.

Vin ban 3, van ban 5: kich chudt phai vao van ban, chon Thudc tinh, vao Nang
cao, go: TT> 1.

Khi d6 ta dugc két qua: o iz

Ham bac hai trén bac nhét:

> Pothi2

Ham bac nhét trén bac nhat:

A 0x>42x+1
Ham F() = =71

Hinh 6
Dong 2:

Trudce hét, tién hanh céc thao tac tao diém tuong tu cho dong 2 nhu ¢ bai viét
trudc.

Ti€p theo, ta tién hanh gan gia tri van ban dugc gan cho cac diém va dicu ki¢n
rang budc cho cac van ban do, nhu sau:

+ Gan gia tri van ban cho cac diém:
Piém J: Nhap: / ) = kich chon Cong thirc Latex = Ok.(van ban 8)

Diém J’: Vao khung Cac ddi tuong, chon Hop thoai rong, kich vao dé gd £(X1)
— kich chon Cong thirc Latex = Ok. (Van ban 9)
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Diém I’ 1: nhap: || (Ki hiéu nay c6 ¢ khung Céc biéu twong) = kich chon Cong
thirc Latex — Ok. (Vian ban 10)

Piém J > 2: Vao khung Cac dbi tuong, chon Hop thoai réng, kich vao do go
£(X2) = kich chon Cong thitrc Latex = Ok. (Van ban 11)

+ Tao diéu kién rang budc cho céac van ban:

Vin ban 10: khong can diéu kién.

Vian ban 9, van ban 11: kich chudt phai vao van ban, chon Thudc tinh, vao Nang
cao, go: TT> 1.

Tiép tuc, ta tién hanh thao tac bo cac cot trong bang bién thién hoan toan tuong
tu nhu dong 2 cua bai trudce.

Sau d0, ta tién hanh Gan cac van ban mang dau (-), (+) cho VNG tuong tu nhu
dong 2 ciia bai trude. Cy thé nhu sau:

Vao Chén chit, kich vao ving D6 thi 2, Vao khung Céac ddi tuong, chon Hop
thoai rsng, kich vao d6 go: If (f7(X1-0.001)<0, “->, “+> = kich chon Cong thirc
Latex — Ok. (van ban 12)

Vao Cheén chit, kich vao ving D6 thi 2, Vao khung Cac dbi tugng, chon Hop
thoai r6ng, kich vao do go: If (f7(X0-0.001)<0, “-”, “+” > kich chon Cong thirc
Latex = Ok. (van ban 13)

Vao Chén chir, kich vao ving Do thi 2, Vao khung Cac ddi tuong, chon Hop
thoai rong, kich vao d6 go: If (f7(X0+0.001)<0, “-”, “+” —> kich chon Cong thirc
Latex = Ok. (van ban 14)

Vao Chen chir, kich vao vung Db thi 2, Vao khung Céac ddi tuong, chon Hop
thoai rong, kich vao dé go: If (f/(X2+0.001)<0, “-”, “+”* —> kich chon Cong thirc
Latex = Ok. (van ban 15)

Cubi cung, ta tién hanh tao diéu kién rang budc cho cac van ban do:

Vién ban 12: kich chudt phai vao van ban, chon Thuoc Tinh, vao Nang cao, go :
TT>1.

Vian ban 13, van ban 14: khong can diéu kién. Van ban 15: kich chudt phai vao
van ban, chon Thudc Tinh, vao Nang cao, go : TT>1 .

Khi d¢6 ta dugce két qua nhu sau: I %

Ham béc hai trén béc 1: s e Loy a0 L(vae)

Hinh 7 09~
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Ham béac 1 trén bac 1: Do thi2

0x24+2x+1
I1x+1

Hinh &

Béy gid ta quay lai ham cii dé tién theo ddi cac budc lam.

Ham f(x) =

Dong 3:

O dong nay ta cling s€ thuc hi¢n cac thao tac dé tao gia tri cia ham sb tai cac
dieém cuc

tri va chiéu bién thién ctia ham sd theo diu cua dao ham di tao & budce 2. Cu thé
nhu sau:

+Vao cong cu Trung diém: dé tao diém chinh gitra cho 6 dau tién ctia dong 3 cua
bang, ta dugc diém do co tén la K.

+ Vao cong cu Chen chir, kich chon vao Piém K: Nhép: f(x) — kich chon
Cong thue Latex — Ok.

+ Vao cong cu Tao diem m&i, 7 patmiz
tao ra 2 diém mai c6 tén: L, M trong
cot 2 cta dong 3 cua bang: ) . . 0 . .
J(x) - 0+ 0 - 0 *
[ ]
)
&r
(]
Hinh 9

+ Vao khung nhap Iénh, thuc hién lién tiép cac lénh tinh tién diém L va M nhu
sau:

Pheptinhtien(L, vecto(A,E)) — Tao diém L’
Pheptinhtien(L, 2vecto(A,E)) — Tao diém L’ 1
Pheptinhtien(M, vecto(A,E)) — Tao diém M’
Pheptinhtien(M, 2vecto(A,E)) —> Tao diém M’ _1

Ta dugc két qua nhu sau:
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» Dothi2 X
: - % (-v2-2) -1 % (va-2) +o0
J'() + 0 - | - (U
L] e
*fz)
LJ @ J
<
Ham 1(x) = 2 let 2+x1+ 1
Hinh 10 Dotz E
+ Vgo cong cu Tao di€m mdi, . = (v 1 L(a) .
tao ra 2 diém mai c6 tén: N, O trong o . L, -
cot 2 cia dong 3 cua bang: . . L
)
) L L L )
4
Ham £() = 2x14;2+x1+1
Hinh 11

+ Vao khung nhap 1énh, thuc hién lién tiép cac 1énh tinh tién diém N va O nhu
sau:

Pheptinhtien(N, vecto(A,E)) = Tao diém N’
Pheptinhtien(N, 2vecto(A,E)) — Tao diém N°_1
Pheptinhtien(O, vecto(A,E)) — Tao diém O’
Pheptinhtien(O, 2vecto(A,E)) — Tao diém O’ 1

Ta duoc két qua nhu sau: ) bthi2 X
: 0 % (4572) -1 % (\/5-2) +00
I'(@) + 0 | - 0t
L L o ] e
*f@)
® ° ° [ ] (]
Diém0',(7.64,12)
2
am 1) = 2x14;1x1+1
Hinh 12

+ Vao cong cu Chen chir:

DPong thoi kich chon vao ting diém mai xudt hién 1an luot tir trai sang dé chén
tén van ban cho cac diém do. O day ta tién hanh song song gitta hai diém L, M tuong
ung dé tién quan sat. Cu thé:
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Piém L: Vao khung Cac ddi tuong, chon Hop thoai rong, kich vao dé gb
Gioihan(f,—o) — kich chon Cong thuc Latex — Ok. (van ban 17)

Piém M: Vao khung Cac déi tuong, chon Hop thoai réng, kich vao do go
Gioihan(f,—») — kich chon Cong thuc Latex — Ok. (Van ban 18)

Piém L’: Vao khung Cac ddi tuong, chon Hop thoai rong, kich vao d6 gd
if (TT > 1, f(X1),Gioihan(f,-0)) — kich chon Cong thirc Latex — Ok. (Van ban 19)

Piém M’: Vao khung Cac dbi tugng, chon Hop thoai rong, kich vao do gb
if (TT > 1, f(X1),Gioihan(f,-0)) — kich chon Cong thirc Latex — Ok.(Van ban 20)

DPiém L’ 1: Vao khung Céc dbi tugng, chon Hop thoai r6ng, kich vao do6 go
Gioihanduoi(f,X0) — kich chon Cong thirc Latex — Ok. (Van ban 21 )

Piém M’_1: Viao khung Cac ddi tuong, chon Hop thoai rdng, kich vao d6 gd
Gioihanduoi(f,X0) — kich chon Cong thirc Latex — Ok. (Van ban 22)

Piém N: Vao khung Cac dbi twong, chon Hop thoai rdng, kich vao dé gb
Gioihantren(f,X0) — kich chon Cong thuc Latex — Ok. (Van ban 23)

Piém O: Vao khung Cac dbi twong, chon Hop thoai rdng, kich vao dé gb
Gioihanduoi(f,X0) — kich chon Cong thirc Latex — Ok. (Van ban 24)

Piém N’: Vao khung Cac ddi tuong, chon Hop thoai rSng, kich vao do go
if(TT > 1, f(X2),Gioihan(f,+o)) — kich chon Cong thuc Latex — Ok. (Van ban
25)

Piém O’: Vao khung Cac dbi tuwong, chon Hop thoai rong, kich vao do gb
if (TT > 1, f(X2),Gioihan(f,+o)) — kich chon Cong thuc Latex — Ok. (Van ban
26)

Piém N’ 1: Vao khung Céc ddi tuong, chon Hop thoai rong, kich vao d6 gd
Gioihan(f,+o) — kich chon Cong thuc Latex — Ok (van ban 27)

DPiém O’ _1: Vao khung Cac dbi tugng, chon Hop thoai r6ng, kich vao d6 gd
Gioihan(f,+%) — kich chon Cong thirc Latex — Ok. (van ban 28)

+ Dong thoi vao cong cu Chen | ssmiz <
chtr, kich vao vung do thi 2, nhap [ , -
1/ - e N
chon Cong thtrc Latex, OK. S T 1 G G B A L) !
Khi d6 ta duge ket qua nhu sau: ) S I
i A % %% .83 %
*fz) |
00 -4.83 0 @0 00.83 @0
4
. _ 2x242x+1
Ham f(x) = Trtl
Hinh 13
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+ Tién hanh tao diéu kién rang budc cho cic vin ban méi hinh thanh:

Vian ban 17: ta kich chudt phai vao van ban do, chon Thudc tinh, vao Nang cao
nhép: neu(TT>1, £*(X1-0.001)<0).

Van ban 18: ta kich chudt phai vao van ban d6, chon Thugc tinh, vao Nang cao
nhap: neu(TT>1, £*(X1-0.001)>0).

Vian ban 19, 22: ta kich chut phai vao van ban do, chon Thude tinh, vao Nang
cao nhap: ’(X0-0.001)<0.

Van ban 20, 21: ta kich chudt phai vao van ban do, chon Thugc tinh, vao Nang
cao nhap: £’(X0-0.001)>0.

Vin ban 23,26: ta kich chudt phai vao van ban do, chon Thudc tinh, vao Nang
cao nhap: ’(X0+0.001)<O0.

Vin ban 24,25: ta kich chudt phai vao van ban do, chon Thudc tinh, vao Nang
cao nhap: ’(X0+0.001)>0.

Vian ban 27: ta kich chudt phai vao van ban do, chon Thude tinh, vao Nang cao
nhép: neu(TT>1, £*(X2+0.001)>0).

Vian ban 28: ta kich chut phai vao van ban do, chon Thudc tinh, vao Nang cao
nhép: neu(TT>1, £*(X2+0.001)<0).

+ Tién hanh v& cac mili tén theo cac 1énh sau:

Vecto(L, M’) ; Vecto(M, L’); Vecto(L’, M’ _1); Vecto(M’, L’ 1); Vecto(N, O’);
Vecto(O, N’); Vecto(N’, O’ _1); Vecto(O’, N’ _1);

Luu ¥, sau mdi Iénh dugc thuc hién > osm2 x
ta nhd kich vao ving D6 thi 2 dé cac miii
tén chi xuét hién trén ving do.

R , 3 + 0 — | - 0 +
Cu thé ta c6 két qua sau: & P 8 5 »
*f(a) |
o0 4.83 > o 83 00

2x242x+1
I1x+1

Ham f(x) =

Hinh 14
+ Tao di€u kién rang budc cho cac miii tén, cu thé nhu sau:

Vecto(L, M’) : kich chudt phai vao mii tén do, chon Thudc tinh, vao Nang cao
nhap: £(X1-0.001)<0 .

Vecto(M, L) : kich chudt phai vao miii tén do6, chon Thudce tinh, vao Nang cao
nhép: £(X1-0.001)>0 .

Vecto(L’, M’ 1) : kich chudt phai vao miii tén d6, chon Thudc tinh, vao Nang
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cao nhép: £°(X0-0.001)<0 .

Vecto(M’, L’ 1) kich chudt phai vao miii tén do, chon Thudc tinh, vao Nang cao
nhép: £(X0- 0.001)>0 .

Vecto(N, O’) : kich chudt phai vao miii t€n do, chon Thudc tinh, vao Nang cao
nhap: £(X0+0.001)<0 .

Vecto(O, N’) kich chudt phai vao miii tén dd, chon Thudc tinh, vao Nang cao
nhap: £(X0+ 0.001)>0 .

Vecto(N’, O’ 1) : kich chudt phai vao miii tén do, chon Thudc tinh, vao Nang
cao nhép: £*(X2+0.001)<0 .

Vecto(O’, N”_1) kich chudt phai vao miii tén d6, chon Thudc tinh, vao Nang cao
nhap: ’(X2+ 0.001)>0 .

» Db thi2 X
Bay gio bo luon hién thi cac diém. - -
£ , - 3 (—\/5—2) -1 (\/572) +o0
Ta duoc két qua sau:
\ 1A A n Iw) T
Ham bac 2 trén bac 1: —y < -
. A | v
o —00 0.83
4
Ham f(x) = 2 XZIJ; iler !
Hinh 15
Ham bac 1 trén bac 1: Doz .
—o0 -1 +oo
() + | +
- ;
o / | /
4
Ham 1o = 012X+
Hinh 16
Bay gio da hoan thanh, ta co thé [ eemz x
thay do1 hém,béc hai khac va ham bac nhat ~  (as) o lpws) =
khéc, ta c6 két qua sau: o C 0 4+« g«
Ham bac 2 trén bac 1: ‘ - /N\
f(a)
4.93 ~ o0 —4
4
Ham f(x) = 73x12::;+1
Hinh 17
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Ham béac nhat trén bac nhat: » Do thi2 %

Hinh 18
3. Két luan

Bai viét da trinh bay cu thé cac budc thiét 1ap mot bang bién thién chuyén doi tu
dong gitra cac ham phan thire: bac 2 trén bac 1 va bac 1 trén bac 1 bang Geogebra, gop
phan hoan thién day du cac dang bang bién thién cho cac loai ham dugc khao sat ¢ phd
thong ma qua do tao su thuan lgi cho viéc soan thao ciing nhu trinh chiéu bai giang cua
thdy co gido trong cac trudng.
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Title: CREATING THE TABLE OF VARIATION AUTOMATICALLY
CONVERTED OF POLYNIMIAL FUNCTIONS IN GEOGEBRA

LE THI MY DIEU
Quang Nam University

Abstract: The main focus of this article is to create the table of variation
automatically converted between 2 types of rational function: 2" degree/ I* degree and
I*" degree/ I*' degree in Geogebra. This article uses the results of the previous article
in the Journal No. 13. Creating the table of variation also includes 5 basic steps:
opening the software; plotting the graph; using commands in the CAS, establishing
rows and columns of the table; creating extreme points, sign of the derivative, arrows
representing the variation of the function into this table.

Keywords: variable table, rational function, geogebra.
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