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COMP 215 Algorithms (and DNA)  LeBlanc

Biologist Meets Programmer FAQ

(Frequently Asked Questions)

(1) What is an algorithm?

(a) a “recipe”

(b) a sequence of computational steps 

(c) a precise and unambiguous specification of a sequence of steps that can be carried out mechanically

(2) What is the difference, if any, between an “algorithm” and a programming language 

(e.g., C, C++, Java, Perl)?

an algorithm is a general solution to a problem; it is not tied to any programming language; said differently, if you give an algorithm to a programmer, you typically don’t need to worry about which language they choose; the programmer (or software engineer) can implement your algorithm in (almost) any programming language.

(3) What are the main “ingredients” of all algorithms?

All algorithms are composed of three types of control:

(1) sequential statements (one at a time in sequential order)

(2) conditional statements:  if (this is true) then do this, else do that
(3) repeat statements:  repeat this over and over and over until this happens
Example: Below is an algorithm to determine the number of adenine (A) nucleotides in a file of DNA, e.g., How many A’s are in worm_III.fna?

1) open the file of DNA:  "worm_III.fna"

2) set a count of the number of A's so far to be zero (0)

3) repeat steps #4 through #9 until we reach the end of the file (when done, go to step #10)

4) "read" (and remember) the next nucleotide from the file of DNA

5) if it is an 'A' then

6) add +1 to the count of the number of A's so far

7)  else 

8) don't count 'C', 'G', 'T' and 'N's   (Note: 'N' means this bp is not known for sure) 

9) return to step #3

10) Print out the total number of A's to the computer screen

(4) What changes (or “tweaks”) would you need to make to your algorithm on the previous page if you wanted to know the percentage of A’s in chromosome III of C.elegans?

 (i)

(5) (ii)
(6) What else do programmers have to consider when converting an algorithm to a programming language?
Programming = Algorithms + Data Structures

(a) where Data Structures determine how to “structure (or store) the data” in the computer’s memory; e.g., to fully implement the "tweak" in the algorithm from (4) above, the program must store (remember) in the computer's memory:

(b) the “running” count of the number of A’s

(b) the “running” total count of the number of all nucleotides

(c) the percentage of A’s in the entire file

(7) If we have computer programmers, why do we (biologists) need to know this stuff?

(8) If biologists already have programs like BLAST, why do we need programmers now?

What questions would you like to ask a computer scientist (a programmer)?
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