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RULEQSD

IF: THE IDENTITY OF THE ORGANISM IS BACTEROIDES
THEN: | RECOMMEND THERAPY CHOSEN FROM AMONG THE
FOLLOWING DRUGS

1- CLINDAMYCIN (.99)
2-CHLORAMPHENICOL (.99)
3-ERYTHROMYCIN (57)
4-TETRACYCLINE (28
§ - CARBENICILLIN (.27)
RULELSS
1F: 1) THE THERAPY UNDER CONSIDE RATION IS ONE OF:

CEPHALOTHIN CLINDAMYCIN ERYTHROMYCIN
LINCOMYCIN VANCOMYCIN, AND
2) MENINGITIS IS AN INFECTIOUS DISEASE DIAGNOSIS
FOR THE PATIENT

THEN: ITISDEFINITE (1) THE THE THERAPY UNDER
CONSIDERATION 1S NOT A POTENTIAL THERAPY FOR
USE AGAINST THE ORGANISM

AULEQOT?

1F: 1) THE IDENTITY OF THE ORGANISM IS NOT KNOWN
WITH CERTAINTY, AND
2) THE STAIN OF THE ORGANISM IS GRAMNEG, AND
3) THE MORPHOLOGY OF THE ORGANISM IS ROD, AND
4) THE AEROBICITY OF THE ORGANISM IS AE ROBIC

THEN: THERE IS STRONGLY SUGGESTIVE EVIDE NCE (8)
THAT THE CLASS OF THE ORGANISM IS
ENTEROBACTERIACEAE
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Then: Rule-Based Programming

e Humans explicitly programmed every rule
e Required extensive manual coding of logic

e Based on expert knowledge translated into IF-THEN statements

Now: Machine Learning Approach
e We don't program explicit rules anymore
e Instead, we throw large amounts of data at machine learning algorithms
e The algorithms automatically generate models and discover patterns
e The system learns relationships and rules from data rather than being explicitly

programmed

This represents a fundamental shift from human-programmed logic to data-driven pattern

recognition in Al development.
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How the System Works:
Input Layer (Pixels):

¢ The input layer represents the pixels of handwritten numbers
Hidden Layers (Lines & Curves):

¢ Hidden layers represent what the model identifies as lines or curves based on the data it
has seen

o Example: Vertical lines detected for numbers 1, 4, and 7 (which all contain vertical lines
graphically)

¢ Example: Curved bottoms detected for numbers 6, 8, and 0 (which all have curved bottom
features)

Output Layer (Highest Probability Answer):

e When you combine all these layers that detect vertical lines, curved bottoms, and other
features, the system automatically determines the correct number

Key Insight:

Intuitively, each layer learns about a "pattern" in the data:

e Some layers detect vertical lines
e Some layers detect curved features

e Each layer builds upon the previous layer's findings

Important: All of this pattern recognition is not manually programmed by humans. It is
automatically learned by the neural network through exposure to training data.

This represents the fundamental power of deep learning - the ability to automatically

discover and learn complex patterns without explicit programming.
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Training: Forward diffusion process

Picture Noise

Generating: Reverse diffusion process
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The Four Levels of AI (How Humans Are a Mix of AI)

To help you understand exactly what works, humans are a mix of Al. Here are the different
levels:

1. Artificial Intelligence

When we say, "Well, if this happens, then do that."

e Example: "If there's a fire in my home, put some water on it to extinguish it."

2. Machine Learning

We don't have just the if/then rules. We talk about what we've seen before, and we classify
them.

e Example: We've seen a lot of dogs before, and we see a new dog, and we're very confident
that this is a dog.

3.Deep Learning

We haven't seen something before, but we learned from other similar concepts what it was,
and therefore, we can make a decision.

e Example: Say you have seen a lot of animals in your life - dogs, cats, elephants, giraffes,
and so on. All of a sudden, you see a tiger. This is the first time you've seen a tiger, and
you've never learned about the tiger, but it looks like it has legs, a mouth, it is moving, it's
alive. So you say, "Well, this looks like an animal to me."

4. Generative Al

We are able to learn things from similar concepts, but now we can actually generate content.
We can be creative, even though we've never seen it.

e Example: Maybe we haven't seen a specific type of poem, but we invent one because we
are being very creative, and this is what humans are able to create.

This shows how in our own personal reasoning process, we use different level types of Al
between artificial intelligence, machine learning, deep learning, and generative Al




