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11. Tém tat cac két qué méi cla luan an:

- D& xuét cac quy tac cap nhat mui m&i MLAS, SMMAS va 3-LAS. Uu diém cla thuat toan dwoc kiém
dinh béng thwc nghiém trén cac bai toan chuin TSP, UBQP.

- Nh& quy tac cap nhat mui SMMAS, trong luan an dé xuét thuat toan ACOHAP méi gidi bai toan suy
di&n haplotype. Két qua thwc nghiém cho thay hiéu qua ndi trdi so véi cac phwong phap RPoly, CollHaps
t6t nhéat hién nay.

- Nh& quy tac cap nhat mui SMMAS, trong luan an dé xuét thuat toan AcoSeeD tim tap hat giéng t6i wu.
Két qua thuc nghiém cho thay hiéu qua nédi tréi so véi cac phwong phap SpEED, SpEEDfast tét nhét
hién nay.

- Ngoai ra, trong luan an ciing dua ra lwgc dd tvng dung ACO, gidi thuat di truyén dé xac dinh tham sé

trong phwong phap SVM dung dé dw doan hoat ddng didu tiét gen.
12. Kha nang tng dung trong thuc tién:

Cac quy tac cap nhat mui méi c6 thé dwoc ap dung dé gidi cho cac bai toan tin sinh hoc cé tinh thdi sw
hién nay. Hién tai hé ACOHAP, AcoSeeD, GASVM va ACOSVM sé c¢ ich cho cac nha nghién ctru sinh

hoc va nhirng ngu&i quan tam.
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(ng dung cac dé xuat cap nhat mui méi nay cho cac bai toan khac.
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11. Summary of the new findings Of the theSIS: ...

- Basing some analysis of pheromone update rules in ACO algorithms applied to the Traveling Salesman
Problem, proposed three new improvements which are Multi-Level Ant System, Smoothed Max-min Ant
System and 3-Levels Ant System. Their pheromone update rules are simple, and their elite effect has
been shown by the experimental results based on the standard test data in compare to the Max-Min Ant

System.

- Using Ant Colony Optimization (ACO) metaheuristic, named ACOHAP, to infer haplotypes from
unphased Single Polymorphism Nucleotide (SNP) marker data. Experiments showed that ACOHAP

outperformed the state-of-the-art methods for haplotype inference in both simulated and biological data.

- Using Ant Colony Optimization (ACO) metaheuristic, named AcoSeeD, to find Optimal Spaced Seeds in
Biological Sequence Search. Experiments showed that AcoSeeD outperformed the state-of-the-art

method.

- Proposed meta-heuristic approaches to select the best parameters for regulatory prediction from
transcription factor binding profiles. Experimental results show that our approach outperforms existing

methods and the potentials for further analysis beyond the prediction.
12. Practical applicability, if any:

The new rules update can applied to other problems. Current ACOHAP, AcoSeeD, GASVM and

ACOSVM will be useful for researchers and those interested in biology.



13. Further research directions, if any:

Apply the new algorithms for other problems.
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