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Introduction

Understanding the dynamics of demand and supply is fundamental for analyzing market
behavior, especially in specialized sectors such as collegiate sports apparel. The specific
functions for Penn State women's volleyball jerseys—demand function P=d(x)=4x"2 - 16x
+ 793 and supply function P=s(x)=2x—offer valuable insight into how prices and quantities
interact within this niche market. This article explores these functions in depth, examining
their implications, how they determine equilibrium, and what factors influence shifts in
demand and supply.

Understanding the Demand Function

Form of the Demand Function

The demand function is given by:

e P=d(x) = 4x™2 -16x + 793

where:
- P represents the price per jersey.
- X represents the quantity of jerseys demanded.

This quadratic function suggests that demand is not linear but varies with the quantity in a
more complex manner, possibly indicating changing consumer behavior at different price
points or quantities.

Analyzing the Demand Curve

- Shape and Behavior: Since the leading coefficient (4) is positive, the parabola opens
upward, which implies that the demand function might have a minimum point (vertex) at
some quantity x, and that demand could decrease initially before increasing again, or vice
versa, depending on the vertex location.

- Vertex of the Demand Function: The vertex of a parabola P=d(x) = ax™2 + bx + cis at x
= -b/(2a). Here:



x=-(-16)/(24)=16/8=2
- At x=2, the price is:
P(2) =4(2)"2-16(2) + 793 =4(4)-32+ 793 =16-32+ 793 =777

- Interpretation: The minimum price occurs at a demand quantity of 2 jerseys, with a price
of approximately $777, which suggests that at very low or very high quantities, prices tend
to be higher—indicating a non-standard demand curve.

Implications of the Demand Function

- The upward opening parabola indicates that demand may have a unique behavior,
potentially reflecting consumer preferences or marketing strategies.

- The high initial price (around $793 at zero demand) and the minimum point suggest that
demand is sensitive to price changes, especially near the vertex.

Understanding the Supply Function

Form of the Supply Function
The supply function is:

e P=gs(x) = 2x

where:
- P is the price per jersey.
- X is the quantity supplied.

This linear function indicates a direct proportional relationship between quantity supplied
and price.

Analyzing the Supply Curve

- Linearity: The supply curve is a straight line, indicating that as the quantity supplied
increases, the price increases proportionally.

- Slope: The slope of the supply function is 2, meaning each additional jersey supplied
raises the price by $2.

Implications of the Supply Function

- The simplicity of this linear function suggests that manufacturers or suppliers increase
prices at a consistent rate as they produce more jerseys.

- When x=0 (no jerseys supplied), the price is zero, which aligns with the idea that no
supply means no market activity or zero price, though in practical terms, the supply likely



begins at some minimum positive quantity.

Market Equilibrium Analysis

Finding the Equilibrium Point
Market equilibrium occurs where demand equals supply:
P=d(x) = P=s(x)

Set the two functions equal:
4x"2 - 16x + 793 = 2x

Rearranged:
4x~2 -16x + 793 -2x=0

Simplify:
4x"2 -18x+ 793 =0

Solving for Equilibrium Quantity

Apply the quadratic formula:
x = [-b = sqrt(b™2 - 4ac)] / (2a)

Where:
-a=4
-b=-18
-c=793

Calculate discriminant:
D=(18)"2-44793 =324-44793

D=324-16 793 =324 -12,688 =-12,364

Since the discriminant is negative, there are no real solutions, implying that the demand
and supply functions do not intersect in the real number domain.

Interpretation of No Intersection

- The absence of a real solution suggests that at any positive quantity, the demand and
supply curves do not meet.

- This could imply:

- The market is not in equilibrium under current conditions.

- The demand is always higher or lower than supply at all quantities.

- Price or quantity adjustments are necessary for equilibrium to be achieved.



Implications and Market Dynamics

Understanding Market Imbalance

- Given the mathematical analysis, the market may experience persistent disequilibrium.
- This situation could manifest as:

- Surplus or shortage depending on which curve is above the other.

- Price adjustments to reach a new equilibrium point.

Potential Adjustments and Real-World Factors

- Shifts in Demand or Supply:

- Changes in consumer preferences, team performance, or marketing could shift the
demand curve.

- Production costs or supplier strategies could shift the supply curve.

- Price Floors or Ceilings:

- External regulations may prevent prices from reaching natural equilibrium levels.

- Market Entry or Exit:

- New competitors or withdrawal of suppliers can alter supply dynamics.

Graphical Representation and Practical
Interpretation

Visualizing the Curves

- The demand curve, being quadratic, will appear as a parabola opening upward, with its
vertex at (x=2, P=777).

- The supply curve, being linear, will be a straight line passing through the origin with slope
2.

Market Scenarios

- At low quantities (x approaching 0), the demand price is approximately $793, while supply
price is $0.

- At higher quantities, demand prices increase sharply, whereas supply prices increase
linearly.

- Since the curves do not intersect, the market may be in a state where prices need to
adjust significantly for any transaction to occur.

Conclusion
The analysis of the demand function P=d(x)=4x"2 - 16x + 793 and the supply function



P=s(x)=2x reveals a complex and somewhat unusual market dynamic for Penn State
women's volleyball jerseys. The quadratic nature of demand indicates non-linear consumer
behavior, possibly due to factors such as exclusivity, branding, or marketing strategies,
while the linear supply reflects a straightforward production cost relation.

The absence of an intersection point suggests that, under the current functional forms, the
market may not naturally reach equilibrium. This scenario can lead to persistent surpluses
or shortages, requiring market interventions or shifts in demand or supply to restore
balance. Understanding these functions allows stakeholders—manufacturers, marketers,
and consumers—to better anticipate market responses, plan production levels, and set
pricing strategies.

Overall, these functions serve as valuable tools in predicting market behavior and guiding
strategic decision-making in the niche of collegiate sports apparel, specifically Penn State
women's volleyball jerseys. Future analyses could incorporate real-world data, external
factors, and potential shifts in demand and supply to develop more comprehensive models
and ensure market stability.

Frequently Asked Questions

What are the demand and supply functions for Penn
State Women's Volleyball Jerseys?

The demand function is P=d(x) = 4x2? - 16x + 793, and the supply function is P=s(x) = 2x.

How do you find the equilibrium quantity and price for
the jerseys?

To find the equilibrium, set demand equal to supply: 4x2 - 16x + 793 = 2x, then solve for x
to find the equilibrium quantity, and substitute back into either function to find the price.

What is the significance of the quadratic demand
function in this context?

The quadratic demand function indicates that the relationship between price and quantity
demanded is non-linear, possibly reflecting changing consumer behavior at different price
points.

How does the supply function affect the market
equilibrium?

The linear supply function determines how much suppliers are willing to produce at
different prices, influencing the market equilibrium when matched with demand.



Can you determine the market equilibrium price and
quantity from these functions?

Yes, by solving 4x2 - 16x + 793 = 2x, you can find the equilibrium quantity, and plugging
that back into the demand or supply function gives the equilibrium price.

What is the impact of increasing demand on the jersey
market?

An increase in demand, represented by a shift in the demand function, would lead to a
higher equilibrium price and quantity, assuming supply remains constant.

How does the quadratic nature of the demand function
affect pricing strategies?

Since demand varies non-linearly with quantity, pricing strategies need to account for
potential changes in demand at different price points to maximize sales or revenue.

What are the potential challenges in balancing supply
and demand for these jerseys?

Challenges include accurately predicting consumer demand, managing production costs,
and adjusting prices to prevent surpluses or shortages due to the non-linear demand
function.

How can Penn State optimize their jersey sales using
these functions?

By calculating the market equilibrium and analyzing demand elasticity, Penn State can set
optimal prices and production levels to maximize revenue and meet consumer demand
efficiently.

What additional information would help improve
demand and supply analysis for these jerseys?

Data on consumer preferences, seasonal trends, marketing impacts, and historical sales
figures would enhance the accuracy of demand and supply predictions.

Additional Resources

Understanding the Demand and Supply Functions for Penn State Women's
Volleyball Jerseys: An Analytical Perspective

In the vibrant world of collegiate sports merchandise, particularly within university athletic
programs like Penn State University, the economics of supply and demand play a crucial
role in determining the pricing, production, and availability of items such as women's



volleyball jerseys. These functions not only reflect market dynamics but also influence
strategic decisions by manufacturers, retailers, and the university’s athletic department.
This article delves into the mathematical representations of demand and supply for Penn
State Women's Volleyball Jerseys, given by the functions P = d(x) = 4x2 - 16x + 793 and P
= s(X) = 2x, respectively, offering a comprehensive analysis of their implications.

Fundamentals of Demand and Supply Functions

What Are Demand and Supply Functions?

At the core of economic theory lie the demand and supply functions, which mathematically
model how quantity demanded or supplied varies with price:

- Demand Function (d(x)): Represents how much consumers are willing and able to
purchase at different price points.

- Supply Function (s(x)): Represents how much producers are willing and able to sell at
different prices.

These functions are typically expressed as equations relating quantity (x) to price (P). They
are instrumental in identifying the equilibrium point—where the quantity demanded equals
the quantity supplied—thus determining the market price and quantity.

Mathematical Analysis of the Given Functions

Demand Function: P = d(x) = 4x2 - 16x + 793

Characteristics:

- Quadratic nature: The demand function is quadratic, indicating a non-linear relationship
between quantity and price.

- Vertex (Maximum or Minimum Point): Since the coefficient of x2 is positive (4), the
parabola opens upward, suggesting the demand function reaches a minimum at its vertex
and increases thereafter.

Implications:
- As quantity increases initially, the price may decrease until reaching the vertex, after

which increased quantity leads to higher prices.
- The quadratic form could reflect complex consumer behavior, such as a minimum



acceptable price or varying demand sensitivities at different quantities.
Calculating the Vertex:

The vertex of a parabola y = ax? + bx + c occurs at x = -b/(2a). Here:

a=4,
b=-16,
c = 793.
Thus,

x_vertex = -(-16) / (24) =16/ 8 = 2.

At x = 2, the price is:

P=4(2)2-16(2) + 793 =4(4)-32+ 793 =16-32 + 793 =777.
Interpretation:

- The minimum demand price occurs at a quantity of 2 units, with a price of approximately
$777.

- For quantities less than 2, the demand price would be higher, indicating consumers are
willing to pay more for fewer jerseys, possibly due to exclusivity or perceived value.

- Beyond 2 units, as quantity increases, the price increases, which could reflect scarcity,
increased production costs, or perceived value at larger quantities.

Supply Function: P = s(x) = 2x

Characteristics:

- Linear relationship: The supply function is straightforward, indicating a proportional
increase in price with quantity.
- Slope of 2: For every additional jersey supplied, the price increases by $2.

Implications:

- The supply curve suggests a direct and proportional relationship—more jerseys supplied
result in higher prices, consistent with typical supply behavior.

- The simplicity of this function indicates that production costs and other supply-side factors
are linear and constant across quantities.



Determining Market Equilibrium

What Is Market Equilibrium?

Market equilibrium occurs at the point where the quantity consumers are willing to buy
(demand) equals the quantity producers are willing to sell (supply), i.e., d(x) = s(x).

Applying the functions:

Set demand equal to supply:
4x2 - 16x + 793 = 2x.
Rearranged:

4x% -16x + 793 -2x =0
Simplify:

4x2-18x + 793 = 0.

Solving for Equilibrium Quantity

Using the quadratic formula:

x = [-b £ V(b2 - 4ac)] / 2a,
wherea =4, b =-18, c = 793.
Calculate discriminant:

A

(-18)2-44793 =324 -44793.
First, compute 4 4 793:

4 4 =16,

16 793 = 16 793 = 12,688.

Now,

A =324-12,688 =-12,364.

Since the discriminant is negative, there are no real solutions, indicating no intersection



point between demand and supply functions as currently modeled.
Implications:

- Under the current functions, the market does not reach equilibrium at any real quantity.
- This could suggest that the demand function is not aligned with typical market behavior,
possibly due to an oversimplification or the need for model adjustment.

- Alternatively, it might reflect a scenario where demand and supply functions are not
properly calibrated for the same market conditions, or that the demand function's
parameters are hypothetical or theoretical.

Interpreting the Market Dynamics and Practical
Implications

1. The Nature of the Demand Function

The quadratic demand function indicates complex consumer preferences. The upward-
opening parabola suggests an initial decrease in price with increasing quantity up to a
certain point (the vertex), after which prices increase with quantity. This could model
scenarios such as:

- Price discounts for small orders: Consumers pay more per jersey when ordering fewer
units.

- Bulk demand or perceived value: Larger orders may be associated with higher prices due
to customization, exclusivity, or other factors.

However, the fact that the minimum demand price occurs at a very low quantity (x=2) with
a high price (~$777) suggests that the model might reflect a niche or premium market
segment, possibly for limited edition jerseys or special merchandise.

Potential Limitations:

- Real-world demand curves tend to be downward sloping; a quadratic with an upward

opening is atypical unless modeling specific scenarios like capacity constraints or consumer
tiers.

2. The Supply Function's Simplicity

The linear supply function suggests a straightforward relationship, typical of many
economic models where:



- Production costs are proportional to quantity.
- Pricing strategies are linear, reflecting consistent marginal costs or markups.

In practice, this simplicity might not hold for merchandise production, where economies of
scale, bulk discounts, or variable costs could induce non-linear supply behaviors.

3. Market Equilibrium and Practical Considerations

Given the algebraic outcome (no real intersection), several interpretations and
considerations emerge:

- Market Imbalance: The current modeled functions suggest a mismatch, possibly indicating
that demand and supply are not captured accurately or that external factors influence the
market.

- Model Limitations: The functions might be purely theoretical, serving as illustrative
examples rather than precise market representations.

- Price Range: The high demand price minimum (~$777) implies that jerseys are positioned
as premium items, likely limited editions or specialized merchandise.

Strategic Implications:

- Pricing Strategy: The university or vendors might focus on premium pricing due to the
high demand prices indicated at low quantities.

- Production Planning: Understanding that demand might not intersect supply suggests that
production should be aligned with anticipated demand at premium price points, possibly
avoiding overproduction.

- Market Segmentation: The models hint at targeted marketing to niche segments willing to
pay premium prices, rather than mass-market approaches.

Broader Economic and Market Context

Relevance to University Athletic Merchandising

- Brand Value and Fan Engagement: Limited, high-priced jerseys can enhance brand
prestige and exclusivity.

- Revenue Generation: Premium pricing, if aligned with consumer willingness, can maximize
revenue.

- Inventory Management: Understanding demand dynamics helps in balancing stock levels
and avoiding surplus.



Impacts of External Factors

- Team Performance and Popularity: Success on the court can influence demand.

- Marketing Campaigns: Promotions can shift demand curves.

- Economic Conditions: Broader economic factors affect consumer spending and willingness
to pay.

Conclusion

The analysis of the demand function P = 4x2 - 16x + 793 and the supply function P = 2x
offers valuable insights into the theoretical market for Penn State Women's Volleyball
Jerseys. While the demand function's quadratic form suggests complex consumer behavior
with a high-price, low-quantity initial demand and increasing prices at larger quantities, the
linear supply function indicates straightforward production costs and willingness to supply.

However, the absence of a real intersection point between these functions underscores the
importance of contextualizing mathematical models within real-world market dynamics. It
highlights that demand and supply functions need to be accurately calibrated and
empirically validated for practical applications.

For stakeholders—be it the university's athletic department, merchandise
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