Task: Hand-Calculated Gradient Descent (One Iteration)
Context:
Imagine you are programming an AI for a single plant growth chamber. You want to predict the daily stem growth of a crop (, in millimeters) based on the amount of nitrogen fertilizer applied (, in milligrams).
For simplicity, we will use a linear regression model with no bias ().
Your model's equation is: 
The Dataset (3 samples):
· Sample 1: , 
· Sample 2: , 
· Sample 3: , 
Initial Model Parameters:
· Starting weight guess (): 1.0
· Learning Rate (): 0.05
Your Assignment:
You must calculate exactly ONE complete iteration (epoch) of Gradient Descent by hand. Show all your mathematical work on paper.
Step 1: The Forward Pass (Predictions)
Calculate the model's prediction () for each of the three samples using the initial weight .
· 
· 
· 
Step 2: Calculate the Errors
Calculate the difference between the actual growth () and your model's prediction () for each sample.
· 
· 
· 
Step 3: Calculate the Gradient
The formula for the gradient of the Mean Squared Error (MSE) cost function with respect to the weight  is:

(Where  is the number of samples, which is 3).
Plug your errors and  values into this formula to calculate the total gradient. Show your multiplication and addition steps.
Step 4: Update the Weight (Backward Pass)
Use the Gradient Descent update rule to calculate the new, improved weight () for the next epoch.

Step 5: Conclusion
Did the weight increase or decrease? Based on the raw data (where  is roughly 2.5 times larger than ), does this new weight make logical sense for our plant growth model? Briefly explain your reasoning.

Step 6: Submit
Submit photo or scan of your A4 paper with solution
