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# Activity 1
#Write a script to classify numbers as positive, negative, or zero.

# Define a function to classify a number
classify_number <- function(num) {
  if (num > 0) {
    return("Positive")
  } else if (num < 0) {
    return("Negative")
  } else {
    return("Zero")
  }
}

# --- Example Usage ---

number_to_test <- 25
cat(sprintf("The number %d is %s.\n", number_to_test, classify_number(number_to_test)))
## The number 25 is Positive.
number_to_test <- -10
cat(sprintf("The number %d is %s.\n", number_to_test, classify_number(number_to_test)))
## The number -10 is Negative.
number_to_test <- 0
cat(sprintf("The number %d is %s.\n", number_to_test, classify_number(number_to_test)))
## The number 0 is Zero.
# Activity 2
#Use a loop to sum numbers from 1 to 100.

# Initialize a variable to store the sum
total_sum <- 0

# Loop through the numbers from 1 to 100
for (number in 1:100) {
  # Add the current number to the total sum
  total_sum <- total_sum + number
}

# Print the final sum
cat(sprintf("The sum of numbers from 1 to 100 is: %d\n", total_sum))
## The sum of numbers from 1 to 100 is: 5050
# --- Alternative using the vectorized sum() function ---
# This is the standard, more efficient way to do it in R.
alternative_sum <- sum(1:100)
cat(sprintf("Alternative calculation using sum(): %d\n", alternative_sum))
## Alternative calculation using sum(): 5050
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# Activity 3
#Generate and print random numbers until one is greater than 0.9.

# Initialize the variable to hold the random number
random_num <- 0

# Keep looping as long as the number is not greater than 0.9
while (random_num <= 0.9) {
  # Generate one random number from a uniform distribution between 0 and 1
  random_num <- runif(1) 
  
  # Print the generated number, formatted for readability
  cat(sprintf("Generated: %f\n", random_num))
}
## Generated: 0.773224
## Generated: 0.647812
## Generated: 0.805985
## Generated: 0.645552
## Generated: 0.134679
## Generated: 0.139187
## Generated: 0.493090
## Generated: 0.176073
## Generated: 0.828880
## Generated: 0.780004
## Generated: 0.197706
## Generated: 0.801085
## Generated: 0.285849
## Generated: 0.202510
## Generated: 0.460506
## Generated: 0.677522
## Generated: 0.864998
## Generated: 0.680636
## Generated: 0.221445
## Generated: 0.521382
## Generated: 0.531068
## Generated: 0.307941
## Generated: 0.024026
## Generated: 0.217654
## Generated: 0.789760
## Generated: 0.681213
## Generated: 0.909664
cat("\nLoop stopped because a number greater than 0.9 was generated.\n")
## 
## Loop stopped because a number greater than 0.9 was generated.
Note that the echo = FALSE parameter was added to the code chunk to prevent printing of the R code that generated the plot.
# Activity 4
#Rewrite a loop using vectorization.
# Vectorization is a key feature of R that makes code more concise and much faster.
# Instead of operating on one element at a time, you operate on the whole vector.

# --- Traditional Loop Method ---
cat("--- Using a standard for loop ---\n")
## --- Using a standard for loop ---
# Create two vectors with 10 million numbers
vec1 <- 1:10000000
vec2 <- 1:10000000
# Create an empty vector to store the results
result_vec_loop <- numeric(length(vec1))

loop_time <- system.time({
  for (i in 1:length(vec1)) {
    result_vec_loop[i] <- vec1[i] + vec2[i]
  }
})
print(loop_time)
##    user  system elapsed 
##   0.673   0.041   0.722
# --- Vectorized Method ---
cat("\n--- Using R's vectorization ---\n")
## 
## --- Using R's vectorization ---
vector_time <- system.time({
  # Add the entire vectors in a single, fast operation
  result_vec <- vec1 + vec2
})
print(vector_time)
##    user  system elapsed 
##   0.025   0.044   0.068
cat("\nNotice how much faster the vectorized approach is!\n")
## 
## Notice how much faster the vectorized approach is!
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