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1. In digital circuits, bounded regions such as VHMin (Voltage High Minimum) and
VLMax (Voltage Low Maximum) play a crucial role.
a. Explain the Role of Bounded Regions. How do VHMin and VLMax help in
defining digital states like "1" and "0"?

VHMin and VLMax allow us to account for some error instead of just knowing if
the input is a OV or 5V. These thresholds help ensure that digital systems interpret
incoming signals correctly, despite variations in signal strength or potential noise.

b. What happens when a signal voltage falls between VHMin and VLMax? Discuss
potential implications for the digital circuit’s operation.

When a signal voltage falls between VHMin and VLMax, it enters an undefined
state where it is neither recognized as a logical "0" nor a "1". This undefined state
can lead to unpredictable behavior in digital circuits, affecting the reliability and
accuracy of their operation. As a result, the circuit may behave erratically,
potentially causing errors in digital processing or output.

c. If we wanted to process analog signals instead of digital, how would the method
of interpreting input signals change? Are bounded regions like VHMin and
VLMax used in analog signal processing? Why or why not?

If we were to process analog signals instead of digital, the method of interpreting
input signals would change. In analog signal processing, we do not use bounded
regions like VHMin and VLMax because these thresholds are specific to digital
systems, which need to distinctly categorize inputs into '0" or '1'. Instead, analog
signals are processed based on their entire voltage range, typically from 0V to a
maximum such as 5V. This range allows for the representation of a spectrum of
values, providing a more nuanced interpretation of the input signal. Therefore, in
analog processing, the focus shifts from detecting binary states to measuring and
utilizing the continuous variations in signal voltage.

2. In an electrical circuit, if the current flowing through a resistor is doubled while the
resistance remains constant, what happens to the voltage across the resistor?
a. The voltage remains the same.

Incorrect. Ohm's law states that V=I*R, so if current is doubled and resistance
doesn 't change, voltage will double as well.



b. The voltage is halved.

Incorrect. Ohm's law states that V=I*R, so if current is doubled and resistance
doesn t change, voltage will double as well.

c. The voltage is doubled.

Correct. Ohm's law states that V=I*R, so if current is doubled and resistance
doesn 't change, voltage will be doubles as well.

d. The voltage is quadrupled.

Incorrect. Ohm's law states that V=I*R, so if current is doubled and resistance
doesn 't change, voltage will be doubles as well.

3. Ifyou are building a circuit for an LED lighting system that requires a constant
brightness level, despite fluctuations in input voltage from a variable power source,
which of the following components would you most likely use to smooth the
fluctuations?

a. Capacitor

Correct. Capacitors are excellent for smoothing out voltage fluctuations in
circuits, which is crucial for maintaining a constant brightness in LED lighting.
They act as buffers, absorbing excess voltage when the input is high and releasing
it when the input drops, thus stabilizing the voltage that powers the LED:s.

b. Resistor

Incorrect. While resistors are important for controlling the current that flows
through LEDs, they do not stabilize voltage fluctuations or smooth them out.

c. Diode
Incorrect. Diodes generally control the direction of current and are used for
rectification or as protection elements, not for smoothing voltage fluctuations in

lighting circuits.

d. Transistor



Incorrect. Transistors can control power and signal flows in circuits but are more

complex and are typically not used primarily to smooth out voltage fluctuations
for maintaining constant LED brightness.

4. In Arduino programming, how many times does the loop() function run during the
execution of a typical sketch?
a. Once

Incorrect. Unlike the setup() function, which runs once when the Arduino is
powered on or reset, the loop() function does not run just once.

b. Exactly 100 times

Incorrect. There is no predetermined number of times that loop() runs, its
execution is not limited to a specific count.

c. Continuously until the device is reset or powered off

Correct. In Arduino programming, after the setup() function runs once, the loop()
function continually executes, repeating the code inside it over and over again
until the device is either powered off or reset.

d. It does not run unless explicitly called

Incorrect. In the structure of an Arduino program, the loop() function

automatically starts running after setup() and does not need to be explicitly
called.

5. According to Eric Horvitz in "Principles of Mixed-Initiative User Interfaces," what does
the term "utility" refer to in the context of decision-making in user interfaces?
a. The usability and functionality of the user interface elements themselves.

Incorrect. Utility as described in this paper is not about the user interface but
more about the consequences of taking actions to help users achieve goals.

b. The effectiveness of the user interface in preventing errors during user interaction.
Incorrect. Utility as described in this paper is not about preventing errors during

interactions but more about the consequences of taking actions to help users
achieve goals.



c. The value of taking an action that helps a user achieve a goal.

Correct. Horvitz discusses utility as the value of taking action when a user has a
goal.

d. The price it will take to develop Al that helps a user achieve a goal.

Incorrect. Utility as described in this paper is not about the cost of developing Al
but more about the consequences of taking actions to help users achieve goals.

6. Considering the challenges identified in the "Digital Family Portrait" project at Georgia
Tech, what are the significant obstacles to sensor installation in home environments?
a. High costs associated with the installation of advanced sensor systems

Incorrect. While cost can be a factor in deploying technology, the primary
concerns highlighted relate to user resistance to certain types of sensors.

b. Resistance from users to installing cameras or sensors that require adhesives.

Correct. There was resistance from users about privacy concerns of installing
cameras in their homes as well as resistance to putting sensors in areas with
adhesives, which can be seen as invasive or damaging to property.

c. Difficulty in programming sensors to accurately capture relevant data without
technical expertise.

Incorrect: The main challenge is not the complexity of programming but the
acceptance and non-invasiveness of the sensors themselves.

d. All of the above
Only b is correct.

7. When working with machine learning, attention to the management and usage of training
and testing data is crucial.
a. Why should you separate training and test data? What can happen if you don’t?

Separating training and test data is essential to ensure that a machine learning
model can generalize well to new, unseen data. Testing the model on the same
data used for training can lead to overfitting, where the model performs well on
known data but poorly on any new data. Overfitting results because the model



learns to recognize specific patterns and noise present only in the training set,
rather than learning to predict outcomes from general trends. If you don 't
separate the datasets, it becomes challenging to assess the model's true
performance and effectiveness, potentially leading to unreliable and biased
decision-making in practical applications.

What are the rwo most essential components of the dataset required to effectively
train a learned classifier? Describe these components, highlighting how they are
similar and different, and explain how they interact to facilitate the learning
process and ability to make accurate predictions.

To effectively train a learned classifier, the dataset must include two essential
components: observed features and corresponding true class (labels). Observed
features are the input variables or attributes that describe each instance within
the dataset, such as measurable properties or descriptive elements. These features
provide the necessary context for classifiers to make predictions. In contrast, true
class labels are the correct outcomes or categories for each instance, guiding the
learning algorithm in associating specific feature combinations with the correct
outcomes. Both components are crucial for the learning process—features act as
inputs that the classifier uses to make predictions, while class labels are the
outputs it aims to predict. Each datapoint will have both observed features as well
as a corresponding label. During training, the learning algorithm works to
minimize the difference between predicted and actual labels, adjusting its
parameters iteratively. This process allows the classifier to understand and
generalize from the training data, enabling accurate predictions for new, unseen
data, illustrating a cooperative relationship where both components play distinct
yet complementary roles.



