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Abstract

In the teaching of common quadratic surfaces, determining the shape of a surface given a ternary
quadratic equation is a major difficulty, which requires students to have strong spatial imagination
and establish a connection between the equation and the three-dimensional graph. The traditional
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“blackboard + chalk” teaching method has limitations. The static graphs drawn are time-consuming
and abstract, which is not conducive to students’ understanding. MATLAB, with its powerful draw-
ing capabilities and programming skills, can create dynamic AVI format images and directly insert
them into PPT for classroom teaching. This paper uses MATLAB programming to conduct teaching
discussions on two common and difficult-to-distinguish quadratic surfaces: elliptic cones and ellip-
tic paraboloids. The AVI dynamic images are created from two dimensions: the section method and
the stretching and deformation method to assist classroom teaching. This makes the teaching content
more vivid and intuitive, enhances the directness, stimulates students’ enthusiasm, effectively improves
students’ spatial imagination, analysis and problem-solving abilities, and helps students master the
knowledge solidly.
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Figure 1. Intersection curve of the elliptic cone and the plane z = k,(k € R)
1. B E S - = &, (k < R) HZEBIR
189 VAR i

DOI: 10.12677/aam.2025.145247


https://doi.org/10.12677/aam.2025.145247

@ F'5 YOZ HPATHIF T x = k,(k € R) S [ 46k 17 AR 52 #4522 26 5 1
XY .
a b ’
x=k.
BB Hk200, BURZTATT YOZ MEIEHLAMHR), k=00, HIRMET AR E S
WM ELZ, WK 2 (EMFTR.
AW [ 4k T AW [ 4k T

5 ==
RN

Y 5 5 X Y 5 5

Figure 2. Intersection curve of the elliptic cone and the planes x = k,(k € R) and y= k,(k € R)
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Figure 3. Intersection curve of the elliptic cone and the plane z =k*,(k € R)
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Figure 4. Intersection curve of the elliptic paraboloid and the planes x = k,(k € R) and y= k,(k € R)
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Figure 5. Stretching method for generating elliptical cones
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function scalable ellipse cone(a,b,u)
aviobj=VideoWriter('scalable_ellipse_cone.avi'); open(aviobj);
hold on

r=-u:0.1:u;

t=0:0.2:2%pi+0.2;

[T,R]=meshgrid(t,r);

X=a*cos(T).*R;

Y=a*sin(T).*R;

Z=R;

I=a*u;

axis([-L1,-1,1,-u,u]); hold on;

view(-37.5,60);%
quiver3(0,0,0,-2,0,0,2.2,'k",'filled’,'LineWidth',1.8);
quiver3(0,0,0,0,-b,0,2.5,'k",'filled','LineWidth',1.8);
quiver3(0,0,0,0,0,u,3,'k', 'filled','LineWidth',1.8);
text(0,-0.8,2*u,'Z";

text(0,-2*b,0.2,'Y");

text(-2*a,1,0.4,'X");

axis off;

hold on;

set(gcf,'color',[1 1 1]); n=size(Z,2);
plot3(X(:,1),Y(:,1),Z(:,1),'");

title('z=x/a \rightarrow [FHETH \rightarrow #F6 14", FontSize',20,'Color','k");

text(1,0,u," \leftarrow z=x/a");
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set(gcf,'color',[1 1 1]);
currFrame = getframe(gcf);
writeVideo(aviobj,currFrame);
drawnow;

pause(10);

for i=2:n
surf(X(:,i-1:1),Y(:,i-1:1),Z(:,i-1:1));
pause(0.5);

drawnow;

set(gcf,'color',[1 1 1]);
currFrame = getframe(gcf);
writeVideo(aviobj,currFrame);
drawnow;

end

pause(10);

I=1*b/a;

axis([-1,1,-1,1,-u,u]); hold on;
pause(5);

for i=2:n

surf(X(:,i-1:1),b/a*Y (:,i-1:1),Z(:,i-1:1));
pause(5);

set(gcf,'color',[1 1 1]);
currFrame = getframe(gcf);
writeVideo(aviobj,currFrame);
drawnow;

end

close(aviobj);
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Figure 6. Stretching method for generating elliptical paraboloid
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function elliptic_parabolic(a,b,u)
aviobj=VideoWriter('scalable ellipse paraboloid.avi');
open(aviobj);

r=0:0.2:u;

t=0:0.2:2%pi+0.2;

[T,R]=meshgrid(t,r);

X=a*cos(T).*R;

Y=a*sin(T).*R;

Z=omnes(size(T)).*R."2;

I=a*u;

axis([-L1,-1,1,-u,u]);

hold on;

view(-37.5,60);

quiver3(0,0,0,-2,0,0,2.2,'k', 'filled’,'LineWidth',1.8);
quiver3(0,0,0,0,-b,0,2.5,'k', filled','LineWidth',1.8);
quiver3(0,0,0,0,0,2,u,'k','filled','LineWidth',1.8);
text(0,-0.8,2*u,'Z"); text(0,-2*%b,0.2,"Y");text(-2*a,1,0.4,'X");
axis off; hold on; set(gcf,'color',[1 1 1]); n=size(Z,2);
plot3(X(:,1),Y(:,1),Z(:,1),'");

title('z=x2/a"2 \rightarrow FEFEMAPITH \rightarrow i [E A", FontSize',20,'Color','k");
set(gcf,'color',[1 1 1]);

currFrame = getframe(gcf);
writeVideo(aviobj,currFrame);

drawnow;

pause(10);

for i=2:n

surf(X(:,i-1:1),Y(:,1-1:1),Z(:,i-1:1));

pause(0.5);

drawnow;

set(gcf,'color',[1 1 1]); %

currFrame = getframe(gcf);
writeVideo(aviobj,currFrame);

drawnow;
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end

pause(10);

for i=2:n

surf(X(:,i-1:1),b/a*Y (:,i-1:1),Z(:,i-1:1));
pause(5);

set(gcf,'color',[1 1 1]);

currFrame = getframe(gcf);
writeVideo(aviobj,currFrame);
drawnow;

end

close(aviobyj);
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