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FIGURE I 

PORTRAYAL OF F INAL STATE CONDITIONS 

IN C .  PLANE 











TRAJECTORIES FOR A = 1.0 APPROACH C = a ,  E = + 1.0 
T R A J E C T O R I E S  FOR A = -  1.0 APPROACH C = - -  , E = - I .O 
T R A J E C T O R I E S  FOR A = 0 APPROACH E = 0 , I C  1 A R B I T R A R Y  

FIGURE 2 

PHASE P L A N E  T R A J E C T O R I E S  

















LINE OF SYMMETRY 

F I G U R E  3 

INITIAL PARTIONING OF PHASE PLANE BY 
-- 

FORCE ASSIGNMENT 
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P H A S E  P O R T R A I T  S H O W I N G  E Q U I V A L E N T  

T R A J E C T O R I E S  FOR A :  ( + I , O , - 1 )  A N D  A: ( + I , - I , O )  
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F I G U R E  4 



F I G U R E  5 

REPARTITIONED PHASE P L A N E  ACCORDING 

TO OPTIMUM FORCE PROGRAMS 



A =  + I . O  
REGION 

FIGURE 6 

A = - 1.0 
REGION 

LINE OF S Y M M E T R Y  

C 

T I M E  - O P T I M A L  SWITCHING REGIONS 

F O R  PROPOSED S O L U T I O N  
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P H A S E  P O R T R A I T  S H O W I N G  EQUIVALENT 

T R A N S F E R  P A T H S  F O R  A :  ( + I ,  0 ,  - I  ) 
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F I G U R E  8 

PHASE PLANE GEOMETRY FOR EVALUATING K ( m i d  
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PHASE PLANE GEOMETRY FOR EVALUATING 










