
Programming Language II – Homework 
Complete the C program that makes many operations on 3D vector spaces by considering the following details.
The program contains a structure which represents a 3D vector, the main function and many functions prototypes. You must write the functions whose prototypes have been given.
You can change the main function to check the possible results. Do not change the other codes (the structure and function prototypes). 
A sample output is given below for the given main function:
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	THE DEFINITION OF FUNCTIONS

	void print_vector(const Vector v): 
It prints the vector as shown in output

	Vector sum(const Vector v1, const Vector v2):
 It returns the sum of two vectors.

	Vector diff(const Vector v1, const Vector v2): 
It returns the difference of two vectors.

	double dot_product(const Vector v1, const Vector v2): 
It returns the dot product of two vectors.

	Vector cross_product(const Vector v1, const Vector v2):
It returns the cross product of two vectors.

	double norm(const Vector v):
It returns the norm (length) of a vector.

	int is_unitvector(const Vector v):
It check whether a vector is unit vector or not.

	Vector unit(const Vector v):
It returns the unit vector of a vector.

	Vector multiplyby_scalar(const Vector v1, const double c):
It returns the vector that is  the scalar multiplication of a vector by a constant.

	double angle(const Vector v1, const Vector v2):
It returns the angle between two vectors.

	double distance(const Vector v1, const Vector v2):
It returns the distance between two vectors. (|v1-v2|)

	int are_linearly_independent(const Vector v1, const Vector v2, const Vector v3):
It check whether three vectors are linearly independent or not.

	int are_orthogonal(const Vector v1, const Vector v2, const Vector v3):
It check whether three vectors are orthogonal or not.

	int are_orthonormal(const Vector v1, const Vector v2, const Vector v3):
It check whether three vectors are orthonormal or not.

	Vector projection(const Vector v1, const Vector v2):
It returns the projection vector of v1 onto the vector v2.

	Vector orthogonal_projection(const Vector v1, const Vector v2):
It returns the orthogonal projection vector of v1 onto the vector v2.

	int convert_2_orthogonal_basis(Vector *v1, Vector *v2, Vector *v3):
It converts three linearly independent vectors into an orthogonal basis by using the 
Gram Schmidt Process. If vectors are not linearly independent, the function return 0, 
otherwise it returns 1.

	char* vector2str(const Vector v):
It converts a vector into a string (such as “(2.00, 1.00, 0.00)”) and it returns the string.
Clue: You can use sprint() function.



Do not deliver the homework; the homework will not be evaluated. However, the question(s) of the second exam will be related to the homework.
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vi = (1.00, 2.0, 2.00)
v2 - (-1.00, 0.00, 2.00)
v3 - (0.00, 0.00, 1.00)
v1+ v2 - (0.60, 2.60, 4.00)
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v is not unit vector.
unit( vi ) = (.33, 6.67, 6.67)
angle(vi, v2) = 1.11
distance(vi, v2) = 2.83
Vectors are linearly independent.
Vectors are not orthogonal .
Vectors are not orthonormal.
Projection of vi onto v2 is = (-6.60, 6.60, 1.20)
Orthogonal projection of vi onto v2 is = (1.66, 2.60, ©.80)
orthogonalization of vectors:
vi - (1.00, 2.0, 2.00)
v2 = (-1.33, -0.67, 1.33)

- (.22, -0.22, 0.11)
(1.60, 2.06, 2.00)

Process exited after ©.61450 seconds with return value 6
Press any key to continue . . . o




