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ABSTRACT  

An attempt has been made in this thesis .: to develop 

computationally simple and efficient analytical methods, asso-

ciated with matrix methods and link-link variable characteristic 

polynomials (VCP-L), link-link variable permanent functions 

(VPF-L), loop-loop variable permanent functions (VPF-Lo) etc., 
for identification and isomorphism of kinematic chains (planer, 

spatial, simple-and multiple-jointed, with different types 
of joints), mechanisms, path generators and function generators; 

a complete matrix representation of kinematic chains resulting 
in the development of unique mathematical expressions called 
variable permanent functions/variable characteristic polynomials 

which identify kinematic chains upto isomorphism and leads to 
explicit expressions to determine characteristic coefficients 
analytically or by visual inspection of the chain. These 

analytical methods have been extended for identification and 
isomorphism of directed and undirected graphs in graph theory. 
Structural invariants of the kinematic chain contained in link-
link , characteristic polynomial (CP-L), VPF-L, VPF-Lo etc. and 
permanent of submatrices Mij of path VPF-L, path VPF-Lo etc • 
have been identified and a simple method for computing them 
is developed. Different mobility properties of multi-loop 



(v)  

mechanisms have been identified and used for identification of 

pin.. jointed kinematic chains topologically. Few analytical 

test procedures have been developed for determination of total, 

partial and fractionated degree-of-freedom of mechanisms and 

redundant links, if any, in function generators. All possible 

groups of kinematic chains with 3 to 5 loops have been identi-

fied and enumerated, and a scheme for structural classification 

of multi-loop kinematic chains based on loop connectivity 

properties has been proposed. 
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