
Boolean logic is the most useful and widely used method of searching on the Web.  In fact, it has become the conventional basis for searching most computerized systems.

Boolean logic refers to the logical relationships between and among search terms, which are constructed through the use of Boolean operators to connect search terms. 

The 3 common Boolean operators are:
· AND 

· OR 
· NOT 
Use of the AND operator
The AND operator indicates that all search terms are present in every result. The shaded area in figure 1 constitutes results which contain both garbage and recycling. The larger circles indicate the results of the single search terms indicated in each circle. 
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    Fig. 1

· The more terms or concepts you combine in a search with AND logic, the fewer records retrieved. 

· Using AND narrows a search because it augments the number of matching words required for a document to meet the criteria of the search. 

· When you use AND, you are generally joining different concepts or aspects of a question. The chart below demonstrates how adding search terms or concepts reduces the results. 

Here is an example of search results using AND:

	Search Terms 
	Results

	garbage 
	2888 

	recycling
	10,969 

	garbage AND recycling 
	407



Use of the OR operator
The OR operator specifies that at least one of the search terms indicated should be present in each result.  In Figure 2, the first shaded circle represents the results for "garbage" and the second shaded circle represents the results for "waste" with the overlap indicating the number of results containing both terms.  Results will include everything in both shaded circles.  
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Fig. 2

· The OR operator is generally used to join similar, equivalent or synonymous concepts. 

· The more terms or concepts we combine in a search with OR logic, the more records we will retrieve. 

The chart below demonstrates how adding search terms increases results:

	Search Terms 
	Results 

	garbage 
	2888 

	waste 
	32,321 

	garbage OR waste 
	34,355 


Using AND / OR together
When you want to join two or more concepts, but at the same time do a thorough search, the use of both operators in a single search is the most useful search strategy. 

Below is a breakdown of such a search. Note that OR terms relating to the same concept are bracketed together. This keeps these terms together as a logical unit.

	Search Terms 
	Results 

	(garbage OR waste) 
	34,509 

	(recycling OR re use) 
	13,497 

	(garbage OR waste)
AND recycling 
	5679 

	(garbage OR waste)
AND (recycling or re use) 
	5886 

	(garbage OR waste)
AND (recycling or re use)
AND Canada 
	156 


Using the NOT operator
The NOT operator excludes results which include the word or term after the NOT.  In this search below (figure 3), records are retrieved in which only one of the terms is present.  This is illustrated by the shaded area with the word waste.  No records are retrieved in which the word waste appears, even if the word garbage appears there too.
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Fig. 3 

· Be careful when you use NOT - you may inadvertently exclude useful records. 

· NOT is best used in the second or later stages of a search, after examination of initial search results. Here is an example of search terms results: 

	Search Terms
	Results

	garbage 
	2893 

	garbage NOT waste 
	2034 


When the Boolean operators are used to connect search terms, we talk about using full Boolean logic. For adaptations of this search strategy, see below. 

Above you have seen how to conduct a search using full Boolean logic.  There are times when full Boolean logic is not an option.  On some search engines, implied Boolean logic uses symbols (+ = AND, - = NOT) to represent some of the Boolean operators. 

Example:  Implied operator  - +garbage+recycling

On other search engines, a Boolean operator is assumed (a default operator) between any keywords you enter.  The problem is to determine whether the default is AND or OR for a given search engine.  The trend is for the default to be AND between search terms, but this is not true for all search engines. 

Example:  Default operator;  garbage recycling 

The best strategy when searching search engines is to check the HELP section for each search engine, to determine what kind of Boolean search you can perform.  Be aware also of whether the search engine uses a ranking system, to determine most relevant results. 

Predetermined language in a user fill-in template 

Some internet sites offer a search template which allows the user to choose the Boolean operator from a menu.  Usually the logical operator is expressed with substitute language rather than with the operator, but this is not always the case. 

Quick Comparison Chart: Full Boolean vs. Implied Boolean vs. Templates 

	  
	Full Boolean 
	Implied Boolean 
	Template Terminology

	OR 
	garbage OR waste 
	garbage * 
waste 
	● any of these words
● can contain the words
● should contain the words 

	AND 
	garbage AND recycling 
	+garbage
+recycling 
	● all of these words
● must contain the words 

	NOT 
	garbage NOT waste 
	garbage - waste 
	● must not contain the words
● should not contain the words 


* Only on databases where OR is the default operator 

Other Search Techniques 

Use parentheses to keep like terms together, especially when using more than one Boolean operator  (see examples above). 

Use double quotation marks to indicate that you are searching for words together as a phrase, rather than for each word separately. Example: "first aid" 

Use truncation to indicate you want to search variations of a word. Example: Canad* for Canada or Canadian. Be careful with this - do not abbreviate search terms to the point they are ambiguous. (Can* would search for Canada, but also for canine, candle, etc.) 

Use wildcard symbols, especially if you are not sure of spelling.  Replacing a letter with a wild card symbol tells the computer that any letter is acceptable in this space. 
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