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A GARDENER WITH 200 METERS OF FENCING MATERIAL FACES AN INTRIGUING CHALLENGE: HOW TO EFFECTIVELY ENCLOSE A
RECTANGULAR FIELD AND SUBSEQUENTLY DIVIDE IT INTO SECTIONS FOR PLANTING, GRAZING, OR OTHER AGRICULTURAL
ACTIVITIES. THIS PROBLEM COMBINES ELEMENTS OF GEOMETRY, OPTIMIZATION, AND PRACTICAL FENCING CONSIDERATIONS. IN THIS
ARTICLE, WE WILL EXPLORE HOW TO DETERMINE THE OPTIMAL DIMENSIONS OF SUCH A FIELD, HOW TO DIVIDE IT EFFICIENTLY, AND
THE KEY PRINCIPLES INVOLVED IN MAXIMIZING UTILITY WITH LIMITED FENCING RESOURCES.

UNDERSTANDING THE CONSTRAINTS AND OBJECTIVES

BEFORE DELVING INTO CALCULATIONS AND STRATEGIES, IT’S ESSENTIAL TO CLARIFY THE GARDENER’S GOALS AND CONSTRAINTS.

THe FencING LiMIT

- TOTAL FENCING AVAILABLE: 200 METERS

- THIS FENCING WILL BE USED FOR:

- ENCLOSING THE PERIMETER OF THE ENTIRE RECTANGULAR FIELD

- DIVIDING THE FIELD INTO SMALLER SECTIONS WITH INTERNAL FENCING

THe GoALs

- MAXIMIZE THE AREA OF THE ENCLOSED FIELD
- DIVIDE THE ENCLOSED AREA INTO EQUAL OR FUNCTIONAL SECTIONS
- MINIMIZE FENCING USED FOR INTERNAL DIVISIONS TO CONSERVE MATERIAL

DESIGNING THE ENCLOSED RECTANGULAR FIELD

THE FUNDAMENTAL STARTING POINT IS TO FIGURE OUT THE OPTIMAL DIMENSIONS OF THE RECTANGLE TO MAXIMIZE THE ENCLOSED
AREA, GIVEN THE FENCING CONSTRAINT.

BAsic PeRIMETER FORMULA

FOR A RECTANGLE, THE PERIMETER \( P \) IS GIVEN BY:

\[
P=2L+2W
\]

WHERE:

-\(L \) = LENGTH OF THE RECTANGLE
-\( W \) = WIDTH OF THE RECTANGLE

GIVEN THE FENCING CONSTRAINT:

\l



2L+ 2\W =200

\]

WHICH SIMPLIFIES TO:
\l

L+W =100

\]

MAXIMIZING THE AREA

THe AREA \( A \) OF THE RECTANGLE IS:

\[

A =L \TiMes W

\]

USING THE PERIMETER CONSTRAINT \( W = 100 - L \), THE AREA BECOMES:
\[

A(L) =L \TiMes (100 -L) = 100L - L"2

\]

THIS IS A QUADRATIC FUNCTION OPENING DOWNWARD, WITH ITS MAXIMUM AT:
\[

L = \rrac{-8}{2A} = \FrRac{-100}{-2} = 50

\]

THUS, THE OPTIMAL DIMENSIONS FOR MAXIMUM AREA ARE:

\[

L = 50 \1ex7{ MeTers}, \Quab W = 50 \TexT{ MeTERS}

\]

WHICH MAKES THE FIELD A SQUARE, WITH AN AREA OF:

\[

A_{max} =50 \TiMes 50 = 2500 \TexT{ M}"2

\]

Key TAKEAWAY: TO ENCLOSE THE LARGEST POSSIBLE RECTANGULAR AREA WITH A FIXED FENCING LENGTH, THE FIELD SHOULD BE
A SQUARE MEASURING 50 METERS BY 50 METERS.

DivIDING THE FIELD INTO SECTIONS

ONCE THE OPTIMAL ENCLOSURE IS ESTABLISHED, THE GARDENER MIGHT WANT TO DIVIDE THE FIELD INTO SMALLER
SECTIONS—FOR EXAMPLE, FOR CROP ROTATION, GRAZING, OR DISTINCT PLANTING ZONES. THE INTERNAL DIVISIONS REQUIRE
ADDITIONAL FENCING, WHICH REDUCES THE FENCING AV AILABLE FOR THE INTERNAL LAYOUT.

TyPes oF DiviSIOns

- ONE OR MORE INTERNAL FENCES PARALLEL TO THE SIDES
- GRID-LIKE DIVISIONS FORMING MULTIPLE SMALLER RECTANGLES
- DIAGONAL DIVISIONS (LESS COMMON, BUT POSSIBLE)

FOR SIMPLICITY AND EFFICIENCY, THE MOST COMMON APPROACH IS TO DIVIDE THE FIELD INTO EQUAL RECTANGULAR SECTIONS
WITH INTERNAL FENCES RUNNING PARALLEL TO THE SIDES.

INTERNAL FENCING CONSIDERATIONS

- THE TOTAL FENCING USED FOR INTERNAL DIVISIONS DEPENDS ON:
- NUMBER OF DIVISIONS



- ORIENTATION OF INTERNAL FENCES
- THE GOAL IS TO MAXIMIZE THE NUMBER OF DIVISIONS WHILE STAYING WITHIN THE FENCING BUDGET

CALCULATING INTERNAL DIVISIONS

SUPPOSE THE GARDENER WANTS TO DIVIDE THE 50M X 50M FIELD INTO SMALLER RECTANGULAR SECTIONS BY ADDING INTERNAL
FENCES.

DiviDING ALONG THE WIDTH

- IF DIVIDING ALONG THE WIDTH, INSERT \( N \) INTERNAL FENCES PARALLEL TO THE WIDTH
- EACH INTERNAL FENCE RUNS THE FULL LENGTH oF 50 METERS
- TOTAL FENCING FOR THESE DIVISIONS:

\[

n \TimMes 50

\]

DiIvVIDING ALONG THE LENGTH

- SIMILARLY, DIVIDING ALONG THE LENGTH WITH \( M \) INTERNAL FENCES PARALLEL TO THE LENGTH
- EACH FeNCE sPaNS 50 METERS
- TOTAL FENCING:

\l

M \TiMes 50

\]

ToTAL FencINGg Usep For Divisions

THE TOTAL INTERNAL FENCING IS:

\[
50(N+ ™)
\]

REMAINING FENCING FOR EXTERNAL PERIMETER

THE EXTERNAL PERIMETER FENCING IS:

\[
2L+ 2W = 2 \1iMes 50 + 2 \7iMes 50 = 200 \TexT{ METERS}

\]

WHICH USES THE ENTIRE FENCING RESOURCE IF NO INTERNAL DIVISIONS ARE ADDED. | O INCLUDE INTERNAL FENCES, THE GARDENER
MUST REDUCE THE PERIMETER FENCING ACCORDINGLY.

THEREFORE, THE TOTAL FENCING USED IS:

\[

200 = \TexT{PEerRIMETER FENCING} + \TEXT{INTERNAL FENCING}
\]

OR, CONSIDERING INTERNAL FENCES:

\[

200 \ceQ 200 + 50(n + M)
\]



BUT SINCE THE TOTAL FENCING AVAILABLE IS FIXED AT 200 METERS, THE INTERNAL FENCES MUST BE ADDED WITHIN THE
ORIGINAL FENCING CONSTRAINT. THIS LEADS TO THE KEY EQUATION:

\l

\TeExT{PERIMETER FENCING} + \TEXT{INTERNAL FENCING} \LEQ 200

\]

GIVEN THE PERIMETER FENCING 1S \( 200 - 50(N + M) \) (SINCE EACH INTERNAL FENCE CONSUMES FENCING EQUAL TO ITS
LENGTH), THE CONSTRAINTS ARE:

\[
2L + 2W + 50(n + ™M) \LeQ 200
\]

BUT siNCe \( 2L + 2\W = 200 \), THIS REDUCES TO:

\[
200 + 50(Nn + M) \Leq 200
\]

WHICH IS IMPOSSIBLE UNLESS NO INTERNAL FENCES ARE ADDED.

CoNCLUSION: TO ADD INTERNAL DIVISIONS WITHOUT EXCEEDING THE FENCING LIMIT, THE INTERNAL FENCES MUST BE SHORTER
THAN THE FULL LENGTH, OR THE GARDENER MUST REDUCE THE PERIMETER FENCING.

STRATEGIES FOR EFFICIENT INTERNAL DIVISIONS

GIVEN THE CONSTRAINTS, HERE ARE STRATEGIES TO MAXIMIZE INTERNAL DIVISIONS:

1. Use FENCES PARALLEL TO THE SHORTER SIDE

- For EXAMPLE, DIVIDING ALONG THE WIDTH WITH FENCES SHORTER THAN THE FULL LENGTH
- |F INTERNAL FENCES ARE PLACED AT EQUAL INTERVALS, THEIR LENGTHS ARE LESS THAN THE FULL 50 METERS
- TOTAL FENCING FOR INTERNAL FENCES:

\l

\TexT{NuMBER oF FENCES} \TIMES \TEXT{LENGTH OF EACH FENCE}

\]

- To sTAY WITHIN 200 METERS TOTAL FENCING, CHOOSE THE NUMBER AND PLACEMENT CAREFULLY.

2. Use MULTIPLE SHORTER FENCES

- INSTEAD OF LONG INTERNAL FENCES, USE SHORTER FENCES THAT RUN PERPENDICULAR OR PARALLEL TO THE SIDES
- For EXAMPLE, DIVIDING INTO FOUR EQUAL SECTIONS:

\[

\TexT{NUMBER OF INTERNAL FENCES} = 2

\]

EACH OF LENGTH 50 METERS, TOTAL FENCING FOR INTERNAL DIVISIONS:
\[

2 \1iMes 50 = 100 \1exT{ MeTERS}
\]



REMAINING FENCING FOR PERIMETER:

\[
200 - 100 = 100 \7ex7{ MeTERS}

\]

WHICH CAN BE USED FOR THE PERIMETER FENCING, RESULTING IN A SMALLER ENCLOSED AREA BUT WITH MORE DIVISIONS.

3. OpTIMIZzE THE NUMBER OF DIVISIONS

- BALANCE THE NUMBER OF INTERNAL FENCES WITH THE SIZE OF EACH SECTION

- FOR EXAMPLE, DIVIDING THE FIELD INTO 4 EQUAL PARTS WITH TWO INTERNAL FENCES:
- ONE FENCE PARALLEL TO THE LENGTH (50 METERS)

- ONE FENCE PARALLEL To THE WIDTH (50 METERS)

- TOTAL INTERNAL FENCING: 2 X 50 = 100 METERS

- PERIMETER FENCING: 100 METERS

THIS APPROACH ENSURES MULTIPLE SECTIONS WHILE RESPECTING FENCING LIMITS.

PrACTICAL EXAMPLE: DIVIDING THE FIELD INTO FOUR EQUAL SECTIONS

SUPPOSE THE GARDENER WANTS TO DIVIDE THE 50M X 50M FIELD INTO FOUR EQUAL RECTANGULAR SECTIONS.

STep 1: EXTERNAL FENCE
- Use THE eNTIRE 200 METERS TO ENCLOSE THE SQUARE:

\[
2 \1iMes 50 + 2 \7iMes 50 = 200 \1exT{ METERS}

\]

STEP 2: INTERNAL FENCES

- TO DIVIDE INTO FOUR SECTIONS, ADD TWO INTERNAL FENCES:
- ONE PARALLEL TO THE LENGTH (50 METERS), PLACED AT 25 METERS ALONG THE WIDTH
- ONE PARALLEL TO THE WIDTH (50 METERS), PLACED AT 25 METERS ALONG THE LENGTH

TOTAL INTERNAL FENCING:

\[
2 \1iMes 50 = 100 \1exT{ MeTERS}

\]

STep 3: ToTAL FencCING USAGE

- EXTERNAL FENCING: 200 METERS
- INTERNAL FENCING: 100 METERS
- ToTAL FENCING USED: 300 METERS

SINCE ONLY 200 METERS ARE AVAILABLE, THIS DIVISION ISN’T FEASIBLE WITHOUT ADJUSTMENT.



ALTERNATIVE: DIVIDE INTO TWO EQUAL SECTIONS WITH A SINGLE INTERNAL FENCE:

- INTERNAL FENCE LENGTH: 50 METERS
- TOTAL FENCING:

\[
200 + 50 = 250 \1exT{ MeTERS}

AGAIN, EXCEEDS THE LIMIT.

THUS, THE MAXIMUM FEASIBLE INTERNAL DIVISIONS MUST BE LESS EXTENSIVE.

CoNcCLUSION: BALANCING ENCLOSURE AND DiVvISION

THE KEY TO SUCCESSFULLY ENCLOSING AND DIVIDING A RECTANGULAR FIELD WITH 200 METERS OF FENCING LIES IN STRATEGIC
PLANNING:

- MAXIMIZE AREA

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE MAXIMUM AREA THAT A GARDENER CAN ENCLOSE WITH 200 METERS OF
FENCING?

THE MAXIMUM AREA IS ACHIEVED WHEN THE FENCING FORMS A SQUARE, WITH EACH SIDE MEASURING 50 METERS, RESULTING IN AN
AREA OF 2500 SQUARE METERS.

How SHOULD THE GARDENER DIVIDE THE RECTANGULAR FIELD AFTER FENCING IT?

THE GARDENER CAN DIVIDE THE FIELD BY ADDING INTERNAL FENCES PARALLEL OR PERPENDICULAR TO THE SIDES, DEPENDING ON THE
DESIRED DIVISIONS, ENSURING THE TOTAL FENCING USED FOR DIVISIONS DOES NOT EXCEED THE AVAILABLE 200 METERS.

\WHAT IS THE OPTIMAL WAY TO PARTITION THE FIELD TO MAXIMIZE USABLE AREA AND
DIVISIONS?

USING INTERNAL FENCES THAT RUN PARALLEL TO THE SHORTER SIDES CREATES MULTIPLE SECTIONS EFFICIENTLY, FOR EXAMPLE,
DIVIDING THE LENGTH INTO THREE PARTS WITH TWO INTERNAL FENCES MAXIMIZES DIVISIONS WHILE CONSERVING FENCING.

CAN THE GARDENER ENCLOSE MULTIPLE SMALLER FIELDS WITHIN THE MAIN FENCING USING
200 METERS?

YES, BY DIVIDING THE MAIN RECTANGULAR ENCLOSURE INTO SMALLER SECTIONS WITH INTERNAL FENCES, THE GARDENER CAN
CREATE MULTIPLE FIELDS, PROVIDED THE TOTAL FENCING (PERIMETER PLUS INTERNAL DIVISIONS) DOES NOT EXCEED 200 METERS.

\WHAT ARE THE FORMULAS TO CALCULATE FENCING NEEDED FOR THE PERIMETER AND



INTERNAL DIVISIONS?

PERIMETER OF THE RECTANGLE = 2(LENGTH + \X/IDTH), AND THE INTERNAL FENCES DEPEND ON THE NUMBER OF DIVISIONS; FOR
EXAMPLE, DIVIDING INTO N PARTS ALONG THE LENGTH REQUIRES (N‘ ]) FENCES OF LENGTH EQUAL TO THE WIDTH.

\WHAT CONSIDERATIONS SHOULD BE TAKEN INTO ACCOUNT WHEN CHOOSING THE
DIMENSIONS OF THE FIELD?

THE GARDENER SHOULD CONSIDER MAXIMIZING AREA WITHIN THE FENCING LIMIT, EASE OF DIVISION, ACCESSIBILITY, AND THE
PURPOSE OF EACH SECTION TO DETERMINE OPTIMAL LENGTH AND WIDTH DIMENSIONS.

How DOES THE CHOICE OF DIVIDING FENCES IMPACT THE TOTAL FENCING REQUIRED?

ADDING INTERNAL FENCES INCREASES THE TOTAL FENCING NEEDED, CAREFUL PLANNING IS NECESSARY TO ENSURE THE SUM OF
PERIMETER FENCING AND INTERNAL DIVISIONS DOES NOT EXCEED 200 METERS, POSSIBLY REQUIRING A BALANCE BETWEEN SIZE AND
NUMBER OF DIVISIONS.

ADDITIONAL RESOURCES

1.A GARDENER W/ITH 200 M AvVAILABLE FENCING WISHES To ENcLoOSE A RECTANGULAR FIELD AND THeEN Divipe IT IN

IN THE WORLD OF GARDENING AND LAND MANAGEMENT, EFFICIENT USE OF RESOURCES IS ESSENTIAL. IMAGINE A GARDENER WHO
HAS PRECISELY 200 METERS OF FENCING AVAILABLE AND AIMS TO ENCLOSE A RECTANGULAR FIELD. NOT ONLY THAT, BUT THIS
GARDENER ALSO WISHES TO SUBDIVIDE THE ENCLOSED AREA INTO SMALLER SECTIONS FOR PLANTING DIFFERENT CROPS OR
ORGANIZING SPACE MORE EFFECTIVELY. THIS SCENARIO PRESENTS AN INTRIGUING MATHEMATICAL CHALLENGE — HOW TO
MAXIMIZE THE ENCLOSED AREA WHILE ADHERING TO FENCING CONSTRAINTS, AND HOW TO OPTIMALLY DIVIDE THE SPACE WITHIN
THOSE LIMITS. THIS ARTICLE EXPLORES THE PRINCIPLES BEHIND SUCH OPTIMIZATION PROBLEMS, PROVIDING A COMPREHENSIVE
GUIDE TO PLANNING FENCING LAYOUTS THAT ARE BOTH PRACTICAL AND RESOURCE-EFFICIENT.

(UNDERSTANDING THE PROBLEM: THE BAasic CONSTRAINTS AND GOALS

BEFORE DIVING INTO CALCULATIONS, IT’S CRUCIAL TO UNDERSTAND THE CORE OBJECTIVES AND CONSTRAINTS:

- TOTAL FENCING AVAILABLE: 200 METERS

- SHAPE OF THE ENCLOSED AREA: RECTANGULAR

- ADDITIONAL GOAL: T O DIVIDE THE ENCLOSED RECTANGLE INTO SMALLER SECTIONS USING INTERNAL FENCING

- PRIMARY CONSIDERATIONS: MAXIMIZE ENCLOSED AREA, MINIMIZE FENCING USED FOR DIVISIONS, AND ENSURE THE DIVISION LINES

ARE PRACTICAL AND EFFICIENT

THIS PROBLEM COMBINES ELEMENTS OF GEOMETRY, OPTIMIZATION, AND PRACTICAL FENCING DESIGN. THE GARDENER’S GOALS CAN
BE SUMMARIZED AS:

1. ENCLOSE THE LARGEST POSSIBLE RECTANGULAR FIELD WITHIN THE 200 METERS OF FENCING.

2. DIVIDE THE ENCLOSED AREA INTO SMALLER SECTIONS WITH INTERNAL FENCING, WITHOUT EXCEEDING THE TOTAL FENCING
LENGTH.

PART 1: ENCLOSING THE LARGEST RECTANGULAR AREA
THe PerIMETER CONSTRAINT

THE FIRST STEP IS UNDERSTANDING THE CONSTRAINTS IMPOSED BY THE FENCING LENGTH. FOR A RECTANGLE:



PeriMeTER \( P = 2 \TiMes (L + W) \)

¥/ HERE:
-\(L \) = LENGTH OF THE RECTANGLE
-\( W \) = WIDTH OF THE RECTANGLE

GIVEN THE TOTAL FENCING:

\[ 2(L + W) \Leq 200 \]

\[L+ W \Leq 100 \]

To MAXIMIZE THE ENCLOSED AREA \( A \):
\[A=L\1iMes W \]

THe proBLEM REDUCES To FINDING \( L \) ano \( W/ \) saTisFyinGg \(L + W = 100 \) (USING THE MAXIMUM FENCING FOR
MAXIMUM AREA) THAT YIELDS THE LARGEST AREA.

OPTIMIZING THE AREA

USING THE PERIMETER CONSTRAINT:

\[
W =100-L
\]

SUBSTITUTING INTO THE AREA FORMULA:

\[
A(L) =L \miMes (100 -L)=100L - L"2
\]

THIS IS A QUADRATIC FUNCTION OPENING DOWNWARD, WITH ITS MAXIMUM AT ITS VERTEX. THE VERTEX oF \( A(L) \)
OCCURS AT:

\[
L = -\rrac{e}{2a} = -\rrac{100}{2 \TiMes (- 1)} = 50
\]

THus:

\[
L =50, \quap W =50
\]

RESULT: THE MAXIMUM ENCLOSED AREA IS ACHIEVED WHEN THE RECTANGLE IS A SQUARE WITH SIDES oF 50 METERS, GIVING AN
AREA OF:

\[
A_{max} =50 \TiMes 50 = 2500 \TexT{ SQUARE METERS}

\]

ConNcLUSION: To ENCLOSE THE LARGEST POSSIBLE RECTANGULAR AREA WITH 200 METERS OF FENCING, THE GARDENER SHOULD
CONSTRUCT A SQUARE MEASURING 50 METERS PER SIDE, USING EXACTLY 200 METERS OF FENCING.

PART 2: DIVIDING THE ENCLOSED AREA INTO SMALLER SECTIONS



HAVING ESTABLISHED THE OPTIMAL SHAPE, THE GARDENER’S NEXT GOAL IS TO DIVIDE THE ENCLOSED 50M X 50M SQUARE INTO
SMALLER SECTIONS. THIS SUBDIVISION ALLOWS FOR ORGANIZED PLANTING, CROP ROTATION, OR SEGREGATING DIFFERENT PLANT
TYPES.

OPTIONS FOR DIVISION
THERE ARE VARIOUS WAYS TO SUBDIVIDE THE RECTANGLE:

- ONE OR MULTIPLE INTERNAL FENCES PARALLEL TO SIDES
- GRID-LIKE DIVISIONS CREATING MULTIPLE SMALLER RECTANGLES
- DIAGONAL OR CUSTOM DIVISIONS

THE MOST PRACTICAL AND FENCING-EFFICIENT OPTIONS USUALLY INVOLVE DIVIDING THE RECTANGLE INTO EQUAL PARTS WITH
INTERNAL FENCES PARALLEL TO ITS SIDES.

PART 3: CALCULATING FENCING FOR INTERNAL DIVISIONS

SUPPOSE THE GARDENER WANTS TO SPLIT THE AREA INTO N EQUAL SECTIONS ALONG ITS LENGTH AND WIDTH. THE INTERNAL
FENCING NEEDED DEPENDS ON THE NUMBER OF DIVISIONS:

- FOR Kk DIVISIONS ALONG THE LENGTH, (K - -|) INTERNAL FENCES ARE PLACED PARALLEL TO THE WIDTH.
- FOR M DIVISIONS ALONG THE WIDTH, (M - -|) INTERNAL FENCES ARE PLACED PARALLEL TO THE LENGTH.

TOTAL FENCING USED:

\[

F {toTaL} = \TexT{PeriMETER} + \TEXT{INTERNAL FENCES}

\]

\¥/HERE:

\l

\TexT{PeriMeTER} = 200 \TexT{ METERS}

\]

AND

\l

\TexT{INTERNAL FENCES} = (k - 1) \TiIMES W + (M- 1) \TImMES L

\]

ASSUMING THE DIVISIONS ARE EVENLY SPACED AND USE FENCING OF THE SAME THICKNESS (NO GAPS), THE TOTAL FENCING MUST
NOT EXCEED AV AILABLE FENCING:

\[
200 \GeQ 2L + W) + (k- 1) \TiMes W + (M- 1) \TiMes L
\]

GIVEN THE INITIAL MAXIMUM ENCLOSURE WITH \( L = 50 \), \( W = 50 \):

\[

200 \ceQ 2(50 + 50) + (k- 1) \TiMes 50 + (M- 1) \TiMes 50
\]

\[

200 \Geq 200 + 50(k - 1) + 50(M- 1)

\]



SueTRACT 200 FROM BOTH SIDES:

\[
0 \ceQ 50(k- 1)+ 50(m- 1)
\]

THIS SIMPLIFIES TO:

\[
O0\eeQ B0[(k- 1)+ (M- D] =50(k+mM-2)
\]

DIVIDING BOTH SIDES BY 50:

\[
O\GEQk+M-2
\]
\[

k+M\LEQ 2

\]
SiNce \(k, M\) ARE POSITIVE INTEGERS REPRESENTING DIVISIONS:

- THe MINIMUM VALUE FOR \(k, M\) 1S 1 (NO INTERNAL DIVISIONS).
- THE MAXIMUM SUM IS 2, WHICH SUGGESTS:

- BitHer \(k=1, M=1\) (NO INTERNAL DIVISIONS), OR
-\(k=2,M=1\), or
-\(k=1,M=2\)

THIS INDICATES THAT WITH THE TOTAL FENCING ofF 200 METERS, ONLY ONE INTERNAL DIVISION IS FEASIBLE WITHIN THE INITIAL
ENCLOSURE IF DIVIDING INTO TWO EQUAL PARTS ALONG ONE SIDE.

PART 4: PRACTICAL STRATEGIES FOR INTERNAL DIVISIONS
GIVEN THE FENCING CONSTRAINTS, THE GARDENER CAN CONSIDER:

- SINGLE INTERNAL DIVISION: CUTTING THE RECTANGULAR FIELD INTO TWO EQUAL PARTS EITHER ALONG THE LENGTH OR WIDTH,
REQUIRING ONLY ONE INTERNAL FENCE.

- FOR DIVIDING ALONG LENGTH (VERTICAL CUT)I

\[

F_{INnTernAL} = W = 50 \TexT{ METERS}

\]

- FOR DIVIDING ALONG WIDTH (HORIZONTAL CUT):
\[

F_{InTernaL} = L = 50 \TexT{ MeTERS}

\]

- MULTIPLE DIVISIONS: IF THE GARDENER DESIRES MORE SUBDIVISIONS, INTERNAL FENCING MUST BE MINIMIZED, OR THE TOTAL
FENCING MUST BE INCREASED.

- ALTERNATIVE OPTIONS:



- USE INTERNAL FENCING SPARINGLY TO CREATE TWO OR THREE SECTIONS.
- CONSIDER USING EXISTING BOUNDARIES OR NATURAL FEATURES TO PARTITION THE SPACE WITHOUT ADDITIONAL FENCING.

PART 5: ENHANCING THE DESIGN FOR BETTER UTILITY
BEYOND SIMPLE DIVISIONS, THE GARDENER MAY CONSIDER:

- CREATING PATHWAYS OR OPEN CORRIDORS WITHIN THE FENCED AREA TO FACILITATE MOVEMENT.
- USING FENCING MATERIALS EFFICIENTLY BY DESIGNING L-SHAPED OR T-SHAPED DIVISIONS.
- INCORPORATING GATES OR ENTRY POINTS INTO THE FENCING PLAN FOR ACCESSIBILITY.

FURTHERMOREI IF THE GARDENER IS WILLING TO COMPROMISE ON THE MAXIMUM ENCLOSED AREA, SLIGHTLY SMALLER OUTDOOR
SPACES CAN FACILITATE MORE INTERNAL DIVISIONS, LEADING TO BETTER ORGANIZATION.

SUMMARY AND RECOMMENDATIONS
BASED ON THE ANALYSIS, THE OPTIMAL FENCING LAYOUT AND DIVISION PLAN FOR THE GARDENER ARE AS FOLLOWS:

- ENCLOSE A SQUARE FIELD OF 50M X 50M, UTILIZING THE FULL 200 METERS OF FENCING FOR MAXIMUM AREA.

- TO DIVIDE THE ENCLOSED AREA INTO TWO SECTIONS, USE A SINGLE INTERNAL FENCE OF 50 METERS ALONG EITHER THE LENGTH
OR WIDTH.

- FOR MORE DIVISIONS, THE FENCING BUDGET BECOMES RESTRICTIVE, SO PRIORITIZE THE MOST CRITICAL SUBDIVISIONS.

KEY TAKEAWAYS:

- MAXIMIZING ENCLOSED AREA WITH FIXED FENCING FAVORS A SQUARE SHAPE.
- INTERNAL DIVISIONS ARE LIMITED BY THE TOTAL FENCING AVAILABLE; PLAN DIVISIONS CAREFULLY.
- For coMPLEX SUBDIVISIONS, CONSIDER INCREASING FENCING RESOURCES OR USING NATURAL BOUNDARIES.

THIS CASE EXEMPLIFIES FUNDAMENTAL PRINCIPLES OF GEOMETRIC OPTIMIZATION AND RESOURCE MANAGEMENT, ILLUSTRATING
HOW MATHEMATICAL REASONING CAN INFORM PRACTICAL GARDENING AND LAND MANAGEMENT DECISIONS. BY UNDERSTANDING THE
CONSTRAINTS AND APPLYING STRATEGIC PLANNING, GARDENERS CAN MAKE THE MOST OF THEIR FENCING RESOURCES, CREATING
FUNCTIONAL, ORGANIZED PLOTS THAT MEET THEIR HORTICULTURAL NEEDS EFFICIENTLY.
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