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(2) LEARNING OUTCOMES 

Learning outcomes 

The principal aim of the course is the student’s introduction to the fundamental notions of the 
differential geometry of curves and surfaces in R3. During the course, emphasis is given in the 
demonstration of these notions by a great variety of examples and exercises. 

After completing this course, students should demonstrate competency in the following skills: 

Calculate the curvature and torsion of a curve and identify characteristic curve shapes (flat, helicoid).  

Identify when a subset is a regular surface.  

Calculate the first and second fundamental form.  

Calculate lengths and areas. 

Calculate, at points of a surface the principal curvatures, Gauss curvature and mean curvature.  

Recognize elliptic, parabolic, hyperbolic and planar points on a surface. 

General Competences  

Working independently. Team working. Working in an interdisciplinary environment. 

(3) SYLLABUS 

Smooth curves in Euclidian space, arc length. Curvature and torsion of a curve. The Frenet frame. The 
fundamental theorem of local curves theory. Regular surfaces. Coordinate systems and special 
parameters. Change of coordinates. Differential functions. The tangent plane, differential of a map. 
The first fundamental form. Orientation. Gauss map and shape operator. The second fundamental 
form. Gauss curvature and mean curvature. Isometries. Christoffel symbols and Gauss's theorem 
Egregium.  Geodesics of a surface. 

TEACHING MATERIAL 
DISTRIBUTION 

The teaching material of the course is uniformly distributed during the 
semester. 

 



(4) TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY Face-to-face lectures 

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

Communication with students via e-mail 

TEACHING METHODS Activity Semester workload 

Lectures 52 

Tutorials 26 

Independent study 147 

Course total (25 per ECTS) 225 
 

COURSE COMMITMENTS Attending course and tutorial sessions is not obligatory. 

STUDENT PERFORMANCE 
EVALUATION 

Student’s evaluation is done in Greek through a written 
examination which includes short-answers questions and 
problem solving. For students with disabilities, evaluation 
takes place via oral exams. 
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