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Filtering: Dynamic Conditions 
 
A dynamic filtering condition changes while an algorithm processes the 
data. Instead of comparing each item with a fixed value, we compare it 
with a variable whose value may change during the iteration—for example, 
keeping track of the highest mark seen so far. 
 
1. Static vs. dynamic filtering 
A static condition compares a data field with a fixed value: 
X.gender == "F" 
The condition stays the same for every student. 
 
A dynamic condition compares a data field with a changing variable: 
X.marks > max 
Here, max may change when a higher mark is found. As max changes, the 
condition changes too. 
 
2. Finding the maximum 
Suppose we want the highest value of a field, such as students’ Maths 
marks. 
Use a variable called max to hold the largest mark found so far. 
Steps 

1. Set max to a value lower than any possible mark. For marks from 0 to 
100, use 0. 

2. Examine each student’s card. 
3. Compare the student’s mark with max. 
4. If the mark is greater, replace max with that mark. 
5. When all cards have been examined, max contains the highest mark. 

Pseudocode 
max = 0 
For each student X: 
    If X.mathsMarks > max: 
        max = X.mathsMarks 
Example 
Marks are: 
65, 82, 78, 91 
The value of max changes as follows: 

Mark being checked Current max Update? New max 

65 0 Yes 65 

82 65 Yes 82 

78 82 No 82 

91 82 Yes 91 

The maximum is 91. 
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3. Finding which items have the maximum 
Finding the maximum number does not automatically tell us which students 
earned it. 
We can store the IDs of the students who have the highest value in a list 
called maxIds. 

• If a new value is greater than max, update max and replace the list 
with that student’s ID. 

• If a value is equal to max, add that student’s ID to the list. 
• If a value is less than max, do nothing. 

Psuedocode 
max = 0 
maxIds = [] 
For each student X: 
    If X.marks > max: 
        max = X.marks 
        maxIds = [X.uniqueId] 
    Else if X.marks == max: 
        Add X.uniqueId to maxIds 
This handles ties correctly. For example, if two students both have 91, 
the list contains both of their IDs. 
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4. Finding the minimum 
To find a minimum, use a variable called min. 

1. Set min to a value at least as large as any possible value. 
2. Examine each item. 
3. If its value is less than min, update min. 
4. At the end, min contains the smallest value. 

For subject marks with a range of 0–100, start with 100. 
 
Pseudocode 
min = 100 
For each student X: 
    If X.mathsMarks < min: 
        min = X.mathsMarks 
To collect all students with the minimum, use a list in the same way as 
for the maximum: replace the list when a smaller value is found, and add 
to it when an equal value is found. 
 
5. Example: Longest sentence 
To find the sentence containing the most words, keep two variables: 

• count: number of words in the current sentence. 
• max: largest sentence length found so far. 

For each word: 
1. Increase count. 
2. If the word ends with a full stop, the sentence is complete. 
3. Compare count with max. 
4. If count is larger, update max. 
5. Reset count to 0 for the next sentence. 

 
Pseudocode 
count = 0 
max = 0 
For each word X, in paragraph order: 
    count = count + 1 
    If X.word ends with ".": 
        If count > max: 
            max = count 
        count = 0 
The dynamic comparison is count > max: the value of max may change after 
each sentence. 
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6. Combining filter types 
 
A problem may use several kinds of conditions together. 
 
Static condition 
Checks a fixed property of the current item. 
X.partOfSpeech == "Verb" 
 
Dynamic condition 
Compares a field with a variable that can change. 
X.letterCount > max 
 
State condition 
Tracks where we are in a sequence or what has happened earlier. For 
example, a sentenceNumber variable can increase each time a word ends with 
a full stop. 
Example: Longest noun in the third sentence 
We need to: 

• Track which sentence we are reading: state. 
• Select nouns: static filter. 
• Compare word lengths with the current longest length: dynamic 

filter. 
The approach is to keep a sentence counter and a maximum word length, 
process nouns in the third sentence, and stop after that sentence has been 
completed. 
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Remember 

• Static: compare with a fixed value. 
• Dynamic: compare with a variable that may change. 
• State: remember information about what has happened earlier in the 

iteration. 
• For a maximum, update when the new value is greater. 
• For a minimum, update when the new value is smaller. 
• To keep every tied maximum or minimum, store matching items in a 

list. 
 


