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1a:Problem

Often, users’ search criteria are too broad, resulting in a very large number of results for them to wade through and identify results that match their needs. Although users can redo searches by making search criteria more specific, they may still end up with a large number of results.

Solution

Allow users to narrow down their list of search results by applying filters on one or more data attributes

Download.com allows users to filter the list of downloadable software by operating system, license type, file size, and categories.

Why

When faced with a large number of search results, filtering is an effective method to narrow them down to a manageable set. It also permits users to start searching with broader search criteria and later become more specific as they learn more about the search result set and the available filtering attributes. Allowing users to filter is similar to incorporating some of the advanced search or parametric search functionalitieson the search results page.

1(b) 
BLAST (basic local alignment search tool)is an algorithm and program for comparing primary biological sequence information, such as the amino-acidsequences of proteins or the nucleotides of DNA and/or RNA sequences. A BLAST search enables a researcher to compare a subject protein or nucleotide sequence (called a query) with a library or database of sequences, and identify library sequences that resemble the query sequence above a certain threshold.Different types of BLASTs are available according to the query sequences and the target databases. For example, following the discovery of a previously unknown gene in the mouse, a scientist will typically perform a BLAST search of the human genome to see if humans carry a similar gene; BLAST will identify sequences in the human genome that resemble the mouse gene based on similarity of sequence.

2a.)PAM: percent Accepted Mutations(Margaret Day Hoff)

BLOSUM:Blocks Substitution Matrix (Steven and Henikoff)

PAM_a)Pam matrices are used to score alignments between closely and related protein sequences.

b)Based on global alignments

c) Alignments have high similarity than BLOSUM alignments

d) Mutations in global alignments are very significant

e)Higher numbers in Pam matrix naming denotes greater evolutionary distance

BLOSUM_a)Blosum matrices are used to score alignments between evolutionarily divergent protein sequences

b)Based on local alignments

c) Alignments have low similarity than PAM alignments

d) Based on highly conserved stretches of alignments

e)Higher numbers in the BLOSUM matrix naming denotes higher sequence similarity and smaller evolutionary distance

2b A heuristic is a technique designed for solving a problemmore quickly when classic methods are too slow, or for finding an approximate solution when classic methods fail to find any exact solution. This is achieved by trading optimality, completeness, accuracy, or precision for speed. In a way, it can be considered a shortcut.

A heuristic function, also called simply a heuristic, is a function that ranks alternatives in search algorithms at each branching step based on available information to decide which branch to follow. For example, it may approximate the exact solution.

3a: Sequence Homology:is the biological homology between DNA,RNA, or protein sequence defined in terms of shared ancestry in the evolutionary history of life.significant similarity is strong evidence that two sequences are related by evolutionary changes from a common ancestral sequence.

b: Sequence Similarity:is a measure of an empirical relationship between sequences. A common objective of sequence similarity calculations is establishing thelikelihood for sequence homology the chance the sequence have evolved from a common ancestor.

C:Sequence Identity:is the amount of characters which match exactly between two different sequences.Hereby gasps are not counted and the measurement is relational to the shorter of the two sequences.

3!: Dot Matrix Method

Dynamic method

Word method

3b:Pairwise alignment is often used to reveal similarities between sequences, determine the residue-residue correspondences, locate patterns of conservation, study gene regulation, and infer evolutionary relationships.

This chapter is divided into eight sections. It starts with a brief introduction in Section 3.1, followed by the dot matrix representation of pairwise sequence comparison in Section 3.2.

Using alignment graph, we derive a dynamic-programming method for aligning globally two sequences in Section 3.3. An example is used to illustrate the tabular computation for computing the optimal alignment score as well as the backtracking procedure for delivering an optimal global alignment.

Section 3.4 describes a method for delivering an optimal local alignment, which involves only a segment of each sequence. The recurrence for an optimal local alignment is quite similar to that for global alignment. To reflect the flexibility that an alignment can start at any position of the two sequences, an additional entry “zero” is added.

4a: Global and Local Alignment

A general global alignment technique is the Needle Man_Wunsch alogrithm, which is based on dynamic programming. Local alignments are more useful for dissimilar sequences that are suspected to contain regions of similarity or similar sequence motifs within their larger sequence contex

4b:Identify (B,C)=100%,but identity (A,C)=85%((6 identical nuclotides / 7)). similarity is the degree of resemblance between two sequences when they are compared. This is dependent on their identity. it shows the extent to which residue is aligned.
