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b) Let 
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1Cµ  is the blue solid line and 
2Cµ is the red dash line 

 
2. 
We prove the follow formula first 

a) For any fuzzy sets x  and y , )()( yxyxxx ∩∪∩⊆∩ . It is simple, if the 
sets are crisp sets, that Φ=∩ xx . For the fuzzy sets, however, it is not trivial.  
Proof: 
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3. 
Final report is either research-like or survey-like. Both should follow the style of 
published paper, however, they DO NOT need to be published. 
 
Research-like: (need idea and better result) 

i) Title page: title, name, and abstract 
ii) Introduction 
iii) Proposed method 
iv) Experiments 
v) Conclusions 
vi) References 

 
Survey-like: (need read at least 30 papers) 

i) Title page: title, name, and abstract 



ii) Introduction 
iii) Comparing different methods, giving the advantages and disadvantages 
iv) Conclusions 
v) References 

 
Submit all the cited references with the final report together. For the book reference, 
submit the copies of the related pages only. 
 
4. 
See the solution for the homework #2 problem #5 
 
5. 
 
Commutativity: 
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Associativity: 
i) 

1)1(1

))1()1()1(,1min(1

))1()1()1(,)1(1,1min(1

))1()))1()1(,1(min(,1min(1

))1()]})1()1(,1min(1[1{,1min(1)( 33

≥−+

−+−+−−=

−+−+−−+−=

−+−+−−=

−+−+−−−−=

p p

p ppp

p pppp p

p ppp pp

p ppp pp

zNote

zyx

zyxz

zyx

zyxztyxt

 

ii) 

1)1(1

))1()1()1(,1min(1

))1()1()1(,)1(1,1min(1

))))1()1(,1(min()1(,1min(1

))]})1()1(,1min(1[1{)1(,1min(1)( 33

≥−+

−+−+−−=

−+−+−−+−=

−+−+−−=

−+−−−+−−=

p p

p ppp

p pppp p

p pp ppp

p pp ppp

xNote

zyx

zyxx

xyx

zyxzytxt

 

 
From i) and ii), we conclude )()( 3333 zytxtztyxt =  
 
Monotonicity: 
If yx ≤ and zw ≤ , then 
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Boundary conditions: 
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6. 
Here we only prove the associative law 
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That is,  
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)()( 2222 zysxszsyxs = and the associative law is satisfied 

 


