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Abstract

GeoGebra is a comprehensive and practical teaching software, which can not only help students un-
derstand abstract mathematical concepts, improve students’ listening efficiency, improve students’
mathematical thinking ability, but also facilitate teachers’ explanation. Quadratic problem is a very
important part in our mathematics learning process. It includes the quadratic function we have
learned in middle school and the quadric surface we have learned in university, and it is widely used
in real situations. With the continuous expansion of GeoGebra’s application in China, many scholars
have done some research on its application and published their own opinions, and many of them are
involved in the application of GeoGebra in quadratic problems. Through a brief introduction of Geo-
Gebra and its application method, this paper finds that it is convenient and fast to draw complex func-
tion images with GeoGebra, which has profound practical significance for us to understand abstract
functions in mathematics. Therefore, this paper first introduces the application of quadratic functions
of one variable and quadratic equations of one variable that GeoGebra learned in middle school, and
then further discusses the abstract and difficult types of conic curves that GeoGebra learned in uni-
versity by using GeoGebra. The expression of an abstract quadratic function is input into the command
window of GeoGebra. You can get the intuitive function image in the geometric area, and then judge
the type of conic curve. For quadric surface, firstly use the knowledge of quadric form to convert the
type of quadric surface into standard form, and then get its graph by input function standard equation.
Let us quickly and intuitively judge the type of quadric surface and find the extreme value problem
and inequality problem under the quadratic positive definite problem which are difficult to under-
stand at ordinary times. We can also use GeoGebra to draw its three-dimensional graph, so that we
can feel the intuition of quadratic problem more vividly. In addition, in the integral problem of math-
ematical analysis, GeoGebra can also be used to draw the function image, clear the integral region, and
then carry out the integral calculation. Research has shown that GeoGebra has a wide range of appli-
cations in quadratic problems that we learn in universities.
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Figure 1. Quadratic function of one variable
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Table 1. Common classification of quadratic curves [10]
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SRl

B, ARSI RS I AEREIRHIA 4y =7, Forb r AV, B TRA TR I
25 HUER, SRS N MR E R, BRI = 8 I R S XU, 5 BRI A
MEERAE 4(-2,-2),B(2,2) - TR, W 6 Fis.

Figure 6. Hyperboloid
6. XHHE

W ARE IR, Se T %A TR xp = 4 52 B X + 2 BN x, y AR
fift: FATRT LARI T 7 b B2 S AR AR SR 7V S ki bk B H ek EiCh
L(x,y,,u) =x+) +,u(xy—4) L(x,y,,u) =x'+) +,u(xy—4)

FLRAE B H BB RS TR x, y, 1 KT, FHLHAE.

R TR, Yu=—20, x=y=-2x=y=2, Ju=20, HIEHALM. BT LG HATE
BM,(2,2),M, (-2,-2), XA S B S BB A 242

FIF Fir ks B H B0 H 45 R SR A GGB kit B g g —Ff . T2 70 RECR AR I ) 1,
HTHEEhSERRE, WLAFR, HEEWNT Jt. = JCREBCRIER 8, Bid GGB £ EDhEE, R
P UG o b o] DA AT A v
4.2. GGB 7EIERAAFA B R

N ) R B IR R R s, WA SR VR - BRI Mg TR
Pk, 4R BUOVAEE. RIEZE . 2860055 . GGB ] Lg H 2N UE R, [mmiERA]
KEE I i S AR R B E e MR A DG 2, el B 4R SOk 13 ] H R B I 1R AN RS S 1 R
Tl )G, AT A B ERIE A SR, B R R IE E PR B AR S5

B 4.2.1 EW X% +10y° +227 > 4wy —2xz  (HiH x, y, z AN FE I SLHOIE AL,
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fift: JoFH GGB K% &% E, iERECH
f(xp,2)=x>+10y* +22* —4xy + 2xz

TR RIE I NI, FFEENS o Rindh, HEILHA o PUE, FATERERT I 268 £ &
BIEhSLRERE, HAABI EIE T B s

AILLE Y o BUE SRS, B F o =058, Z R AUREA REEUE R, RO B B E0h T-55
TERABALN, 4 a BUEEIEEE, WEY o =18, I EEGEERBEEN, BB T2 O
(), HERATRT DA G R ECE ek e T, B e k.

AT DU I 5 S5 A R R R AH OC A 28 SRAIE B i 7]

UER: JRATSEMIE P R f (x,y,2) =x" +10y” +22° —4xy + 2xz ,

1 -2 1
R BIS N AEFE iGN 4=] -2 10 0|,
1 0o 2
1 2 1
iz%ﬁﬁéﬁxﬁﬁjE‘J%%&Jllﬁ?i?iﬁﬁ‘%ﬂ?’y1>o,‘ 12 ;(2)‘:6>0, 2 10 oj=2>0,
1 0 2

BEISHERE A BB O 37 N RT3, I A NIEZRERE, HOERE A4 s B X8 £ (x,p,2)
15, WA IEE R, N T EEA N ER L x, y, 2 86 f(x,p,2), #EAZENX
v ENS VAT

AIHEFI GGB A1t b K Pl 450 1o o K Pl 5 (0 28 5 At vy A PR e g e — S5 1) i, Ll il i ) 451
A FE, e i, MG R B R R BN AR R, AT DAIE ] SR ADL A [
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5. &5RiB

AR EZAAEI AL : X GGB KIARAIZ 1) SIRERAEK, RSP AFE GGB 1
WE SR IFBCA Y ), HIBEREARLR 3D (5 1Sk java AR A2 R TRFFARNE;
Xof I UK )RR ) 2 S FEREANEIR N 0T GGB 5 IR B 1 45 & 5 N AR A ) o

W SCARK IR A BEAE UG 1% S REXT GGB A BE— AR, % 5] —1%% GGB fEM % 4
TFITT S AR RIS 5 T (4 82 R B BERSAE TE 22 5T 1 Al GGB IIAE IS L, #E AR R I TE A= 2
S Hoed T R IR A SR ZN BB AR, BT GGB 5 il ) S S G R S A

SE
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