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Understanding the graph of functions involving absolute value expressions is essential in
algebra and calculus. The function F(x) = |x - H| + K, where H and K are both positive,
presents an interesting case, as it combines the properties of the absolute value with shifts
along the x- and y-axes. In this article, we will explore in detail how the graph of this

function looks, what transformations it undergoes, and how to identify its key features on
a coordinate plane.

Introduction to Absolute Value Functions

Absolute value functions are fundamental in mathematics, often used to model situations
where only the magnitude, not the direction, matters. The basic absolute value function:

\[ £(x) = [x]| \]
has a V-shaped graph centered at the origin (0,0), symmetric with respect to the y-axis.

When we modify the basic absolute value function by adding parameters, such as shifts or
stretches, the graph changes accordingly. In particular, the function:

\[ F(x) = |x- H| + K\]

can be viewed as a shifted version of the basic absolute value graph.

Understanding the Components of F(x) = |[x - H| +
K

Let's break down the function:

- |x - H|: The absolute value of x minus H indicates a horizontal shift of the basic |x| graph.
- + K: The addition of K shifts the entire graph vertically.

Since H and K are both positive, these parameters affect the graph in predictable ways:

- The graph shifts H units to the right on the x-axis.
- The graph shifts K units upward on the y-axis.



Transformations of the Basic Absolute Value
Graph

Understanding the transformations involved helps in visualizing the graph:

Horizontal Shift

- The expression |x - H| shifts the basic V-shape to the right by H units.
- If H were negative, the shift would be to the left, but in our case, H is positive.

Vertical Shift

- The "+ K" term moves the entire graph upward by K units.
- If K were negative, the shift would be downward; since K is positive, the shift is upward.

Combined Effect

- The overall graph is a V-shaped figure, centered at (H, K).
- The vertex of the V is located at (H, K), which is the point where the absolute value
expression equals zero.

Key Features of the Graph of F(x) = |x- H| + K

To identify the graph on a coordinate plane, focus on the following features:

Vertex

- The vertex is at the point (H, K).
- It is the lowest point of the V-shaped graph because the absolute value expression is
minimized there.

Shape and Symmetry

- The graph forms a V-shape with the vertex at (H, K).
- The two arms of the V are symmetric with respect to the vertical line x = H.



Slope of the Arms

- The slope of the left arm is -1.

- The slope of the right arm is +1.

- These slopes hold true for the standard absolute value function and remain the same
after shifts.

Intercepts

- Y-intercept: When x = 0,
\[F(0O)=]0-H|+K=H+ K\]
- X-intercepts: When F(x) = 0,
\[0=|x-H| +K\]

\[ |x - H| = -K\]

- Since K > 0, |x - H| cannot be negative, so there are no x-intercepts in this case. The
graph does not cross the x-axis because the minimum value of F(x) is K, which is positive.

Graph Sketching Guidelines

To sketch the graph of F(x) = |x - H| + K accurately, follow these steps:

—_

. Identify the vertex at (H, K).
2. Draw the point at the vertex.

3. Draw two straight lines from the vertex, with slopes of -1 (left arm) and +1 (right
arm).

4. Ensure the arms extend across the graph, maintaining the slopes.

5. Label the key points: vertex, y-intercept at (0, H + K), and note the absence of x-
intercepts.

Visual Examples

Suppose H = 3 and K = 2:



- The vertex is at (3, 2).

- The left arm extends from (3, 2) downward with slope -1.
- The right arm extends from (3, 2) upward with slope +1.
- The y-intercept is at (0, 3 + 2) = (0, 5).

- The graph is symmetric about the vertical line x = 3.

This example helps illustrate the general shape and position of the graph for any positive
H and K.

Applications of the Function F(x) = |x- H| + K

Functions of this form are widely used in various fields:

- Physics: Modeling the shortest distance from a point to a line.

- Economics: Representing absolute deviations or errors.

- Engineering: Signal processing where deviations are measured irrespective of direction.
- Mathematics Education: Teaching transformations and symmetry.

Understanding the graph helps in interpreting data and solving real-world problems
involving absolute values.

Common Mistakes to Avoid

When working with F(x) = |x - H| + K, watch out for:

- Confusing the direction of shifts (positive H shifts right, positive K shifts up).

- Assuming x-intercepts exist when K > 0; in this case, they do not.

- Forgetting the symmetry about x = H.

- Overlooking the slopes of the arms, which are always =1 for the basic absolute value
function.

Conclusion

In summary, the graph of F(x) = |x - H| + K, with both H and K positive, exhibits a V-shape
shifted H units to the right and K units upward. Its vertex at (H, K) serves as the minimum
point, and the arms extend with slopes of -1 and +1, respectively. Recognizing these
features enables accurate sketching and interpretation of the function's graph on a
coordinate plane. Mastery of such absolute value functions enhances understanding of
transformations, symmetry, and their applications across various disciplines.

Remember: The key to understanding the graph lies in identifying the vertex and the
slopes of the arms, which are consistent regardless of the specific positive values of H and
K.



Frequently Asked Questions

What is the general shape of the graph of the function
f(x) = |x - H| + Kwhen H and K are positive?

It forms a V-shaped graph with its vertex at the point (H, K), opening upwards, reflecting
the absolute value's V-shape.

How does changing the value of H affect the graph of
f(x) = |x-H| + K?

Increasing H shifts the V-shaped graph horizontally to the right, while decreasing H shifts
it to the left.

What is the effect of increasing K on the graph of f(x) =
|Ix - H| + K?

Increasing K shifts the entire graph upward vertically without changing its shape or
position horizontally.

Where is the vertex of the graph of f(x) = |[x- H| + K
located on the coordinate plane?

The vertex is at the point (H, K), which is the lowest point of the V-shaped graph when H
and K are positive.

If H and K are both positive, can the graph of f(x) = |x -
H| + K cross the x-axis?

Yes, if K is greater than H, the graph intersects the x-axis; otherwise, it stays above or
touches the x-axis depending on the values of H and K.

How can you identify the graph of f(x) = |[x - H| + K
among other absolute value graphs?

Look for the V-shaped graph with the vertex at (H, K), especially noting that H and K are
positive, indicating a shift to the right and upward.

What are the key features to note when graphing f(x) =
|x - H| + K with positive H and K?

Key features include the vertex at (H, K), the V-shape opening upwards, and the fact that
the graph is symmetric about the vertical line x = H.



Why does the graph of f(x) = |x - H| + K always have a
vertex at (H, K)?

Because the absolute value expression |x - H| reaches its minimum value of 0 at x = H,
making the entire function's minimum point (vertex) at (H, K).

Additional Resources
Graph of F(x) = |[x - H| + K When H and K Are Both Positive: An In-Depth Analysis

Understanding the shape and behavior of functions involving absolute value expressions is
fundamental in algebra and graphing. Among these, the function of the form F(x) = |x - H|
+ K, where both H and K are positive constants, presents intriguing characteristics that
are essential for students and mathematicians alike. This article offers a comprehensive
exploration of this function, detailing its structure, transformations, and graphical
representation on the coordinate plane.

Introduction to Absolute Value Functions

What is an Absolute Value Function?

An absolute value function is a piecewise function that describes the distance of a number
from zero on the real number line, regardless of direction. The general form is:

F(x) = |x|

This function produces a V-shaped graph with its vertex at the origin (0,0). The absolute
value ensures that the output is always non-negative, reflecting the concept of "distance"
in a mathematical context.

Significance of Modifying Absolute Value Functions

Modifications to the basic |x| function, such as shifts, stretches, and reflections, are
achieved through algebraic transformations. These alterations change the graph's
position, orientation, and size, enabling the modeling of various real-world phenomena and
problem-solving scenarios.



Understanding the Function F(x) = |x- H| + K

Parameter Breakdown: H and K

- H (Horizontal Shift): Determines the horizontal translation of the basic absolute value
graph. When H is positive, the vertex shifts to the right by H units.

- K (Vertical Shift): Controls the vertical translation of the graph. When K is positive, the
entire graph shifts upward by K units.

Since both H and K are positive, the graph will be shifted right and upward from the
standard |x| graph.

Vertex of the Graph

The vertex of the graph of F(x) = |x - H| + K is located at the point (H, K). This point is
critical because:

- It is the lowest point of the V-shaped graph.

- Its position is directly influenced by the constants H and K.
- It serves as a reference for analyzing the symmetry and slope of the graph.

Graphical Characteristics of F(x) = |[x - H| + K

Shape and Symmetry

The graph of F(x) = |x - H| + K maintains the classic V-shape of absolute value functions. It
is symmetric with respect to the vertical line passing through its vertex, x = H. This
symmetry implies that:

- For any y-value, the points (H - d, y) and (H + d, y) are mirror images about the line x =

H.
- The slopes of the lines on either side of the vertex are positive and negative, respectively.

Line Segments and Slopes

The graph consists of two straight lines:

- Left side (x < H): The line decreases with slope -1, starting from the vertex downward to



the left.
- Right side (x > H): The line increases with slope +1, ascending from the vertex to the
right.

This consistent slope pattern is characteristic of absolute value functions and indicates a
"V" shape with a sharp vertex.

Positioning on the Coordinate Plane

- Horizontal shift (H): Moves the vertex to the right by H units.

- Vertical shift (K): Moves the vertex upward by K units.

- Graph intercepts: The graph intersects the vertical line x = H at y = K, and extends
infinitely in both directions along the two line segments.

Transformations and Their Effects

Horizontal Shifts

- The term (x - H) inside the absolute value causes a shift to the right by H units. If H were
negative, the shift would be to the left.
- The vertex moves from (0, 0) to (H, K).

Vertical Shifts

- The addition of K outside the absolute value shifts the entire graph upward by K units.
- The vertex moves from (H, 0) to (H, K).

Reflections and Stretches

- If the absolute value's coefficient changes (e.g., a coefficient of a > 1 in a|x - H| + K), the
graph becomes steeper, indicating a vertical stretch.

- Reflecting over the x-axis would require multiplying the entire function by -1, resulting in
an inverted V-shape.



Analytical Approach to Graphing F(x) = |x- H| + K

Step-by-step Graphing Procedure

1. Identify H and K: Determine the position of the vertex at (H, K).

2. Plot the vertex: Mark the point (H, K) on the coordinate plane.

3. Draw the left arm: From the vertex, draw a line with slope -1 extending to the left.

4. Draw the right arm: From the vertex, draw a line with slope +1 extending to the right.

5. Determine additional points: For specific x-values, compute F(x) to plot more points for
accuracy.

6. Verify symmetry: Ensure the mirror points across x = H are consistent with the slopes.

Example

Suppose H = 3 and K = 2:

- Vertex at (3, 2).

- Left arm: passes through (3, 2) with slope -1; forx =2, F(2) =|2-3|+2=1+2 =3, so
point (2, 3).

- Right arm: passes through (3, 2) with slope +1; forx =4, F4)=[4-3|+2 =1+ 2 =3,
so point (4, 3).

Plotting these points confirms the V-shape centered at the vertex, with arms extending
infinitely.

Implications and Applications

Mathematical Significance

Functions of the form F(x) = |x - H| + K are foundational in understanding piecewise
functions, transformations, and the properties of absolute values. They serve as building
blocks for modeling real-world phenomena involving distances, costs, and deviations.

Real-World Modeling

- Distance measures: Modeling the shortest distance to a point or boundary.
- Cost functions: Representing costs that increase linearly with deviation from a target.
- Optimization problems: Finding minimal or maximal values based on absolute deviations.



Educational Value

Graphing and analyzing these functions develop algebraic manipulation skills,
understanding of transformations, and geometric intuition.

Conclusion: The Graph of F(x) = |[x - H| + K with
Positive H and K

In summary, the graph of F(x) = |x - H| + K, with both H and K positive, is a shifted V-
shaped graph characterized by its vertex at (H, K). Its symmetry about the vertical line x =
H, with arms sloping at +1, encapsulates the fundamental properties of absolute value
functions. Recognizing the impact of H and K on the graph's position enhances
understanding of transformations and their geometric interpretations. This function
exemplifies the elegant interplay between algebraic expressions and their graphical
representations, providing essential insights into both pure and applied mathematics.

In essence, the graph of F(x) = |x - H| + K, with positive H and K, is a classic absolute
value graph shifted right and upward. Its features—vertex location, symmetry, slopes—are
directly influenced by the constants H and K, making it a vital concept in graphing,
analysis, and real-world modeling.
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