
Matlab 3D Graphing Help for Chapters 1 – 3  

 

Spacecurves and 3D Points 

To graph a 3D curve, or spacecurve, establish a closed interval of inputs for a specified 

parameter, typically t, and a specified number of steps. This is done by establishing a 1D row 

vector using the linspace( ) command. Then, separately enter the mathematical expressions for  

x, y, and z as functions of t. To graph the spacecurve, use the plot3( ) command. The plot3( ) 

command is also used to graph a 3D point. Finally, inserting the command hold on between each 

set of graphing code will plot multiple graphs on the same grid. 

 

Example 1: Graph the helix   , sin , cost t t tr  for 2 2t     and the point  0, 0, 1 . 

 

t = linspace(-2*pi, 2*pi, 1000); 

x = t; 

y = sin(t); 

z = cos(t); 

plot3(x, y, z, 'LineWidth', 2, 'Color', 'red') 

hold on 

 plot3(0, 0, 1, ‘.’, ‘MarkerSize’, 20, ’Color’, ’black’) 

xlabel('X') 

ylabel('Y') 

zlabel('N') 

grid on 

 

Notes: The last four lines of code label each axis and show a grid in the background of the graph. 

The default color for a Matlab plot is blue. For some strange reason, Matlab does not recognize 

certain common colors (like purple!!??). Sorry for the inconvenience!!    

  



Surfaces 
To graph a surface in 3D, establish a closed-interval grid of points in 2D, typically x and y, 

which represents a subset of the Cartesian plane. This is done by defining an m n  matrix of 

equally spaced input values for x and y using the meshgrid( ) command. Then, enter the 

mathematical expression for z as a function of x and y. To graph the surface, use either the  

mesh( ) or surf( ) command. The surf( ) command is typically preferred for the graphs in this 

class. 

If multiple variables of the same type are defined within one set of code, a unique naming system 

should be established. For instance, define the first set of plotting variables as x1, y1, z1, the 

second set as x2, y2, z2, etc. Otherwise, Matlab may redefine variables each time the same 

names are used. 

 

Example 2: Graph the paraboloid 2 29 2 3z x y   , the line   1 2 , 3 , 4t t t r , and the 

intersection points of these two graphs 
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 [x1, y1] = meshgrid(-2:0.1:2, -3:0.1:3);  

 z1 =9 - 2* x1.^2 - 3*y1.^2; 

 surf(x1, y1, z1, ’edgecolor’, ’none’) 

 hold on 

t = linspace(-2, 2, 1000); 

x2 = 1 - 2*t; 

y2 = 3*t; 

z2 = 4 + 0*t; 

plot3(x2, y2, z2, 'LineWidth', 2, 'Color', 'green') 

hold on 

 plot3(7/5, -3/5, 4, ‘.’, ‘MarkerSize’, 20, ’Color’, ’cyan’) 

hold on 

 plot3(1/7, 9/7, 4, ‘.’, ‘MarkerSize’, 20) 

xlabel('X') 

ylabel('Y') 

zlabel('N') 

grid on 

 

Notes: The ‘edgecolor’,’none’ option above removes the gridlines from the surface. If gridlines 

are preferred for a particular graph, then do not include this command. Knowledge of RGB code 

is required to change the color of a surface directly within the code. Alternatively, plot the 

surface, double-click on the image, and then use Graph Properties to change the color. 


