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Motivation 

1. The Griewank function is a typical multimodal benchmark 
function composed of a quadratic convex function and an 
oscillatory nonconvex function.  

2. Different from most test functions, an unusual phenomenon 
appears when optimizing the Griewank function.  

3. The Griewank function first becomes more difficult and then 
easier to optimize with the increase of dimension. 
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Main idea 
1. The Griewank function is composed of a quadratic convex 
function with a unique global minimum, and an oscillatory 
nonconvex function with numerous local minima.  

2. With the increase of dimension, the comparative 
importance of these two parts alters.  

3. The two-scale structure is the core difficulty in the 
optimization process. 

4. Structural, mathematical, and quantum analyses can be 
used to reveal the reason behind this phenomenon. 
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Method 

1. Three analytical methods are proposed to interpret this 
phenomenon, including structural, mathematical, and 
quantum analyses. 

2. Frequency transformation and amplitude transformation 
are implemented on the Griewank function to make a 
generalization. 
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Major results 
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Major results (Cont’d) 
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Major results (Cont’d) 
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Conclusions 

1. The Griewank function first becomes more difficult and 
then easier to optimize with the increase of dimension. 

2. Structural, mathematical, and quantum analyses on the 
Griewank function explain the reason for this phenomenon. 

3. MQHOA is used to optimize the generalized Griewank 
function and it performs well. 
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