
The Goat in the City 
Gilbert Bassett 

August 22, 2021 
Abstract. A variation of the goat on the farm problem is presented. Instead of a farm, the goat is in the 
city. Travel is along a city street grid resulting in the L1 distance between city locations. Illustrations and 
pictures compare the city and farm problems. The history of the farm problem traces back to 1748 when 
a version was included in the math problems section of the marvelous The Ladies Diary: Or the Woman’s 
Almanac. Coincidently, the Diary’s correspondent was Thomas Simpson who a few years later would 
contribute to the development of the L1 method for estimation problems.  
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1. The Ladies Diary and Thomas Simpson 

A goat is tethered to a circular fence enclosing a farm; see Figure 1. What length tether allows the goat 
to graze half the area of the farm? This classic problem was recently featured in Quanta Magazine, 
Nadis (2020), reporting on Ullisch (2020) who presented--for the first time--a closed form solution. 

Figure 1 
Goat on the Farm 

 

The Goat on the Farm problem traces its roots all the way back to 1748 when the goat was a horse and 
the horse was on the outside of the fence. Problem #302 in The Ladies Diary: Or the Woman’s Almanac 
is what is now referred to as the exterior goat problem; a horse is tethered to the outside of a fence. In 
its retelling over the years the horse turned into a goat and the grazing area moved inside the fence. 
This is the interior goat problem, the version considered here. Figure 2 shows the cover of the 1748 
Diary, and problem #302 is reproduced in Figure 3.  
 
Published in England for 136 years, 1704-1840, The Ladies Diary proclaimed: “Containing many 
Delightful and Entertaining Particulars Peculiarly adapted for the Use and Diversion of the FAIR-SEX”; 
Figure 2. It included a daily planner featuring upcoming eclipses and other celestial events, poems, 
intriguing stories (enigmas), and—notably--math problems. Questions ranged from easy to challenging. 
Readers were encouraged to send solutions to the publisher for consideration in next year’s Diary.  
 
The Diary’s presentation of “Delightful and Entertaining Particulars” for Ladies sounds quaint today, but 
in its Enlightenment Day the math problems “allowed its skills to be performed for the appreciation and 
amusement of a genteel audience. In this regard, solving a problem in astronomy or fluxions had been 
no less polite-or less feminine-than demonstrating one's expertise on the harpsichord or harp”; 
Costa(2002, p.71).  
 
The Diary was founded in response to the Enlightenment curiosity about science and mathematics. It 
would be among the first in a long line of magazines featuring mathematics for the non-specialist. Swetz 
(2018) notes the Diary’s uniqueness as one of the first English language publications devoted to women 
with a popularity lasting over 100 years. It would be followed by more mathematics and science 
publications aimed at a female market both in England and the continent. Astronomical Dialogues 
between a Gentleman and a Lady, 1719, and Newtonianism for Ladies, 1737 by the Venetian nobleman 
Francesco Aligarotti are just two examples; for many more, see Robertson (2021, p. 81).   
 
Today we have the advantage of online access to The Ladies Diary, thus providing perspective into the 
life and mathematics of the day over a period of more than one hundred years. For more on the 
importance and genius of the Diary see Albee and Brown (2009), Costa(2002), and Perl(1979). See too 
the just published book, Swetz (2021).  
 



The goat problem would later make an appearance in the founding issue of the monthly journal of the 
Mathematics Association of America, Myers (1894), though it is only the problem’s geometry of 
intersecting circles without reference to a horse, a farm, or a goat. More recently, a version of the 
problem for n-dimensional Euclidean farms was considered; see Marshall(1982, 1984).  

 
Figure 2 

The Ladies Diary: Or the Women’s Almanac, 1748 

 
 

 
Figure 3 

Question 302 in the 1748 Ladies Diary 
 

 
 
Presented below is a variant of the goat problem that does not seem to have been considered 
previously. It is the same as the farm problem except the goat has moved to the city. Since goats cannot 
fly, the distance between city locations is the shortest trip along its streets, which form a rectangular 
grid. Constrained to streets, distance becomes L1 rather than the usual L2 (Euclidean) metric. The L1 
metric in 𝑅𝑅2 is variously referred to as the taxicab, Manhattan, snake, or city block metric; Taxicab 
Geometry (Wiki, 2021). We will see that the city problem is easy to visualize, and that its solution differs 



in interesting ways from what happens down on the farm. It illustrates how different distance measures 
can lead to different and surprising answers.1 

Page 3 of the 1748 Diary includes instructions for submitting solutions for consideration in next year’s 
Diary, see Figure 4: 

All Persons who are pleased to be CONTRIBUTORS,  
by answering the ENIGMAS, QUESTIONS, ETC., in this  
Diary, or by sending new Enigmas, Questions, Paradoxes,  
or other Subjects fitting for this WORK, are desired to send  
their Solutions with them before the End of April, 1748, di- 
rected for the Author, at Mr. Simpson’s, at Stationers Hall,  
LONDON.       [Post Paid.] 
 

Figure 4 
Mr. Simpson: Correspondent for the Ladies Almanac 

 

This Mr. Simson to whom solutions were to be sent at Stationer’s Hall was Thomas. He had contributed 
math problems and solutions to The Diary as early as 1733, and at the time of the “goat” problem he 
was correspondent for solutions. He would become editor in 1754 serving until 1760. When not 
considering solutions to the Diary’s math problems, Simpson was teaching mathematics at the Royal 
Military Academy, Woolwich, a leader in technical education; Blanco (2013).  

Coincidently Thomas Simpson would soon play an important role in the history of the L1 metric in 
statistics. Instead of a goat problem, it would be for fitting data to models. In 1757 Roger Boscovich 
proposed the L1 criterion for estimating the size and shape of the Earth based on noisy observations.  His 
L1 proposal predates by half a century the more mathematically tractable least squares (L2/Euclidean) 
method. Boscovich originally from Dubrovnik and living variously in Italy and Paris visited London in 
1760 and met with Simpson to discuss, among other things, the L1 minimization problem. Thomas 
provided insights that Boscovich used in his analysis of the L1 problem.2 

                                                           
1 Regarding the name, I prefer Chicago Metric. Chicago because (i) its streets are also a grid, (ii) it is outside my 
window, and (iii) goats and Chicago go together. A Chicago goat was the cause of the curse on the Cubs that made 
them losers for a hundred years. Tavern owner Billy Siannis hexed the team after being denied admission to the 
ballpark (accompanied by his pet goat). Years later The Billy Goat Tavern was the inspiration for the famous John 
Belushi/Dan Ackroyd SNL sketch, “Cheeseburgers, Cheeseburgers, Cheeseburgers”, not to be confused with the 
Girl and the Goat restaurant and its famous Top Chef Champion, Stefani Izard, a candidate for GOAT, like MJ.  
2 For details see Stigler (1984, 1986), Farebrother (1990), Koenker and Bassett (1984), and Bassett and 
Koenker(1978). At their meeting in London one imagines Simpson asking Boscovich, “Roger, enough about 
absolute values: got any good math problems for my Ladies Diary?”. 



Given his connection to L1 and Boscovich it would make for a great story if Simpson originated the goat 
problem. As can be seen in Figure 3, however, the author of #302 is Upnorensis. It is not Simpson, but it 
also looks suspicious (Upnorensis?), a suspicion heightened on learning that Upnorensis is an alias and 
Simpson often used an alias for his Diary contributions. Not only Simpson but many of the Dairy’s 
contributors used aliases. Perl (1979, p.49) discusses reasons for the aliases and includes the known 
“aka” for many contributors.  The known aliases used by Simpson however do not include Upnorensis. A 
review of the list shows the alias was instead used by Mr. Heath, the editor in 1748 and the solver of 
#302 in the following year’s almanac3.  

2. The Goat on the Farm 

The farm has a barn at its center and a fence at a fixed distance (1.0 miles, say) from the barn. 
Coordinates of locations are 𝑿𝑿 = (𝑥𝑥2,𝑥𝑥2). The barn is at 0=(0,0) and the farm locations are:  
{𝑿𝑿|𝑑𝑑(𝑋𝑋, 0) ≤ 1} .  The distance between locations,  𝑿𝑿𝑨𝑨 = �𝑥𝑥1𝐴𝐴,𝑥𝑥2𝐴𝐴� and 𝑿𝑿𝑩𝑩 = (𝑥𝑥1𝐵𝐵, 𝑥𝑥2𝐵𝐵) is the usual 

Euclidean, 𝑑𝑑�𝑿𝑿𝑨𝑨,𝑿𝑿𝑩𝑩� =  �(𝑥𝑥1𝐴𝐴 − 𝑥𝑥1𝐵𝐵)2 + (𝑥𝑥2𝐴𝐴 − 𝑥𝑥2𝐵𝐵)2.   

The goat has a rope around its neck with the other end anchored at location 𝑿𝑿𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈. The length of the 
rope is 𝑟𝑟𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔. The locations on the farm accessible by the goat are: 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺�𝑿𝑿𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈, 𝑟𝑟𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔�= 

�𝑿𝑿|𝑑𝑑(𝑋𝑋,𝑿𝑿𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈) ≤ 𝑟𝑟𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔�. In the standard problem the goat is located on the boundary, and the problem 
is to find the rope length so that the goat can access half the area of the farm. The solution is described 
in detail in Ullisch(2020); the rope length that enables the goat to access half the farm is approximately 
1.158.  

One obvious feature of the goat answer is that it does not depend on where the goat is anchored on the 
fence; for a given rope length the intersection area between the goat and farm is the same given any 
location on the fence. Another feature of the solution obvious from the picture is that a rope length 
equal to the farm radius is too short. (The intersection of two 1.00 radius circles whose centers differ by 
1.00 is less than half the area of the circles). To access half the farm we need a bigger rope.    

3. The Goat in the City 

Instead of a barn, it is city hall at the (0,0) center of the city. The boundary of the city is equidistant from 
city hall. The goat is anchored on the boundary with a rope around its neck. The problem is the same as 
on the farm; find the rope length so that the goat can visit half the city.  

The difference is that travel in the city is constrained to streets that form a NS/EW grid. This is illustrated 
in Figure 5 which shows the city map, streets, and boundary at a 1.00 mile distance from city hall.   

 
 
 
 
 
 
 

                                                           
3 Simpson’s known aliases: Patrick O'Cavanaugh, Kubernetes, Anthony Shallow, Hurlothrumbo, Timothy Doodle Esq., 
Marmaduke, Hodgson; Perl(1979, p.49). 



Figure 5 
City Map 

 

Any city location can be accessed but only by moving in the EW or NS direction. Consider a trip from 
(0,0) to 𝑿𝑿𝐴𝐴 = [𝑥𝑥1𝐴𝐴,𝑥𝑥2𝐴𝐴]. Unless 𝑿𝑿𝐴𝐴is on the same street (directly E/W, or N/S) of the origin, a straight-line 
trip is not feasible. The trip requires two legs with the first ending at an intermediate location 𝑿𝑿𝐵𝐵 that 
must be: (i) street accessible going away from the origin, and (ii) street accessible going to 𝑿𝑿𝐴𝐴. The first 
leg is from [0,0] to 𝑿𝑿𝐵𝐵 = [𝑥𝑥1𝐴𝐴, 0], and the second leg from 𝑿𝑿𝐵𝐵 to 𝑿𝑿𝐴𝐴.   City distance is the sum of the two 
legs or, 

𝑑𝑑𝐶𝐶𝐶𝐶𝑔𝑔𝐶𝐶(0,𝑿𝑿𝐴𝐴) = 𝑑𝑑(0,𝑿𝑿𝐵𝐵) + 𝑑𝑑�𝑿𝑿𝐵𝐵,𝑿𝑿𝑨𝑨� = �(𝑥𝑥1𝐴𝐴)2 + �(𝑥𝑥2𝐴𝐴)2 

= �𝑥𝑥1𝐴𝐴� + �𝑥𝑥2𝐴𝐴� 

The street constraint turns the usual L2 or Euclidean distance into L1, the sum of absolute values.  

To emphasize differences from farm distance, Figure 6 shows three city paths between locations A and 
E. Unlike on the farm, the lengths of these city paths are all the same; the Uber ride from A to E is the 
same mileage no matter the path. 

Alternatively, consider Figure 7 that shows three goats anchored to the city boundary at points to the E, 
SE, and S from city hall. The picture appears to show the SE goat closest to city hall, which would be the 
case if goats could fly. But goats can’t fly so, despite appearances, the three goats are equidistant from 
city hall.4  

The city goat problem, like the farm, is to figure out the rope length so that the goat can visit half the 
sights in the city.  

Figure 8 shows the area accessible by a goat tethered to the southern boundary with a rope length 
equal to the city radius. The goat is 1.0 mile from CityHall, and as can be seen from the figure, it can 

                                                           
4 Note that the city’s parallel grid, if exactly valid, needs to be embedded in a flat earth. This contrasts with Earth 
cities whose NS streets in the northern hemisphere meet at the north pole. Since NS streets get closer when 
traveling N; the paths in Figure 5 would be Red> Green> Blue. Note that similar issues arise on the farm where 
shortest Earth distances follow meridians. Alternatively, instead of traveling the meridians on top of the sphere, 
shortest distance paths could follow straight-line paths by boring Musk-like under the surface. 



access the shaded area, which includes only ¼ of the city. For the goat anchored at S we need a longer 
rope.  

It is easy to see that similar ¼ coverage will occur if the goat with 1.0 rope is anchored at any of the 
directional points: N, E, or W. This does not solve the goat in the city problem.    

Figure 6 
Equal Distance Paths in the city 

 

Figure 7 
Three Goats One mile from City Hall 

 
Figure 9 shows what happens when the goat is tethered to the fence at its SE boundary with a 1.00 mile 
rope. The rope extended its full length allows the goat to reach city hall. Further, the shaded area shows 
the intersection of the city and the region accessible by the goat, which we see encompasses half the 
city sights! The city problem is solved by a one-mile rope if the goat is at the SE (or NE, or SW, or NW) 
boundary.  

Unlike on the farm, different city locations on the boundary have different coverage areas for the same 
rope length. Moreover, with a judicious selection of boundary location and a rope length equal to the 
city radius the goat can visit half the city.  

  



 

Figure 8 
Goat Coverage in City with radius r city from the fence to the South: Area ¼ 

 

Figure 9 

The Goat in the City Solution 

 

4. City2 

City2 is just like the above City1 except that its street orientation is rotated so that it goes from SW to 
NE, and from SE to NW; see Figure 10. Differing only by a rotation, the goat problems in City2 and City1 
are “fundamentally” the same. Rotating the City1 map by 45 degrees gives the same configuration as 
City2, so goat solutions in City1--rotated by 45 degrees--give solutions for City2. The SE solution for City1 
becomes a S or E solution in City2 depending on whether the rotation is clockwise or counterclockwise; 
see Figure 11.  

  



Figure 10 
City2 

 
 

Figure 11 
City2: Goat Solution 

 

The distance measure for City2 however is different. The street constraint again means the path from an 
𝑿𝑿𝐴𝐴 to 𝑿𝑿𝑩𝑩 must be routed via a street-feasible intermediate location 𝑿𝑿𝑪𝑪. The intermediate location in 
City2, different from City1, is on a diagonal from 𝑿𝑿𝑨𝑨; 𝑿𝑿𝑪𝑪 = 𝑿𝑿𝑨𝑨 + a[1,1] where a is determined so that 
𝑿𝑿𝑪𝑪 is on the NW/SE street that connects to 𝑿𝑿𝑩𝑩: 𝑿𝑿𝑩𝑩 + 𝑏𝑏[1,−1] = 𝑿𝑿𝑪𝑪.5 So,  

𝑑𝑑𝐶𝐶𝐶𝐶𝑔𝑔𝐶𝐶2(𝑿𝑿𝐴𝐴,𝑋𝑋𝐵𝐵) = 𝑑𝑑�𝑿𝑿𝐴𝐴,𝑿𝑿𝑪𝑪� + 𝑑𝑑�𝑿𝑿𝐶𝐶 ,𝑿𝑿𝑩𝑩� = 

𝑑𝑑(0,𝐺𝐺[1,1]) + 𝑑𝑑(0, 𝑏𝑏[1,−1]) = √2(|𝐺𝐺| + |𝑏𝑏|), 

which on substituting for a and b,  

= √2
2 [|(𝑥𝑥1𝐴𝐴 − 𝑥𝑥1𝐵𝐵) + (𝑥𝑥2𝐴𝐴 − 𝑥𝑥2𝐵𝐵)|+| −(𝑥𝑥1𝐴𝐴 − 𝑥𝑥1𝐵𝐵) + (𝑥𝑥2𝐴𝐴 − 𝑥𝑥2𝐵𝐵|] 

=√2max {|(𝑥𝑥1𝐴𝐴 − 𝑥𝑥1𝐵𝐵|, |𝑥𝑥2𝐴𝐴 − 𝑥𝑥2𝐵𝐵|}. 
Rotated streets transform City2 distance into the 𝐿𝐿∞, or Chebyshev metric. 6  
 

In City1 the goat problem is about the area of intersecting diamonds with different radii, whereas in 
City2 it is about intersecting squares. The  𝐿𝐿1 diamond-shaped ball of City1 rotates into the 𝐿𝐿∞ square of 
City2.  

                                                           
5 𝑿𝑿𝐶𝐶=𝑿𝑿𝐴𝐴+a[1,1] and 𝑿𝑿𝐶𝐶+b[1,-1]= 𝑿𝑿𝐵𝐵, so 𝑿𝑿𝐴𝐴−𝑿𝑿𝐵𝐵 = a[1,1] − b[1,−1], or, 2𝐺𝐺 = (𝑥𝑥1𝐴𝐴 − 𝑥𝑥1𝐵𝐵) + (𝑥𝑥2𝐴𝐴 − 𝑥𝑥2𝐵𝐵) and 2𝑏𝑏 =
−(𝑥𝑥1𝐴𝐴 − 𝑥𝑥1𝐵𝐵) + (𝑥𝑥2𝐴𝐴 − 𝑥𝑥2𝐵𝐵).  
6 The rotation of 𝐿𝐿1 into 𝐿𝐿∞ is special to 𝑅𝑅2 and does not extend to higher dimensions. In 𝑅𝑅3, for example, the 𝐿𝐿1  
ball is polyhedral with 2-dimensional “faces” that are triangles. The 𝐿𝐿∞ unit ball is a cube with square faces. You 
cannot get from 𝐿𝐿1 to 𝐿𝐿∞ because you cannot rotate a triangle into a square. Rotation works in 𝑅𝑅2 because the 
one-dimensional faces of both unit balls collapse to intervals, which can be rotated into one another.  



The Chebyshev metric in 𝑅𝑅2 is variously referred to as the logistics or warehouse metric; Chebyshev 
Distance(Wiki, 2021). Instead of a streets-in-the-city tale, the story for 𝐿𝐿∞ concerns a warehouse where 
packages/goats are moved by an overhead crane. The crane is powered by two motors, one moving in 
the x-direction and the other in the y-direction. Each motor can move separately at 1mph, but they can 
also engage simultaneously. In a trip from the origin to the NE, the crane does not zig-zag like it would 
on city streets but moves smoothly toward the north and east with both motors engaged. The distance 
from (0,0) to (1,0) (using the x-motor), or to (0,1) (using the y-motor), or to (1,1) (using both motors) are 
all the same.  

Notice that goat speed (relative to the floor) is 1 mph when moving north or east, but faster, √2 mph, 
when moving NE. With an overhead motor speed of ¾c the groundspeed translates to ¾c√2, which is 
larger than c! Also, notice that in the warehouse there are four different corner locations equidistant 
from one another—as if there is an equilateral “triangle” with four vertices. You can’t do that down on 
the farm.  

5. Conclusion: The Goat on a Hillside 

The farm and cities considered so far are situated in a flat terrain. Distance and effort from 𝑿𝑿𝑨𝑨 to 𝑿𝑿𝑩𝑩 is 
the same as from 𝑿𝑿𝑩𝑩 to 𝑿𝑿𝑨𝑨. This contrasts with what happens on hills where uphill is more difficult than 
downhill, and goats love hills. For goat’s sake, we scope the goat problem on a hillside. 

We consider a simple hillside in which iso-elevation contours are straight lines and steepness is the same 
at all locations. This approximates a small region on the side of a large hill. Figure 12 shows a hill, two 
areas, and a few iso-elevation contours at each locale. At Area1 the uphill direction is to the NE, while at 
Area2 it is due N.  

Figure 12 
City on the Side of a Hill 

 

The goat rides a tractor. Distance is measured by the gasoline needed to get from 𝑿𝑿𝑨𝑨 to 𝑿𝑿𝑩𝑩.  On a flat 
terrain gas-distance from𝑿𝑿𝑨𝑨 to 𝑿𝑿𝑩𝑩 is the same as from 𝑿𝑿𝑩𝑩 to 𝑿𝑿𝑨𝑨. Symmetry fails on the hillside because 
more gas is required for uphill travel.  

Let gas-distance on the farm on the hill be labeled 𝑑𝑑𝑓𝑓ℎ. Suppose this is weighted Euclidian,  

𝑑𝑑𝑓𝑓ℎ�𝑿𝑿𝑨𝑨 → 𝑿𝑿𝑩𝑩� = �𝜌𝜌(𝑥𝑥1𝐵𝐵 − 𝑥𝑥1𝐴𝐴)2 + 𝜌𝜌(𝑥𝑥2𝐵𝐵 − 𝑥𝑥2𝐴𝐴)2 



where,  𝜌𝜌(𝑣𝑣) = 2|𝑣𝑣|+ + |𝑣𝑣|−; |𝑣𝑣|+ = |𝑣𝑣| if 𝑣𝑣 > 0 and 0 otherwise; |𝑣𝑣|− = |𝑣𝑣| if 𝑣𝑣 < 0, and 0 
otherwise. Increased weight when v>0 accounts for the uphill/downhill asymmetry. This asymmetric 
Euclidean metric is a version of so-called expectile distance; see Newey and Powell(1987), Efron(1991).  

The best way to visualize 𝑑𝑑𝑓𝑓ℎ  is via its unit-ball, the set of locations that can be accessed from (0,0) with 
1.0 gallons of gasoline. This set is depicted in Figure 13a. The positive quadrant (up the hill) has a 
circular, radius= ½, boundary whereas the down-the-hill direction is also circular boundary but with 
larger radius. In the other quadrants the boundaries are ellipse segments.  

The goat on the farm on the hill problem is to determine the location on the boundary of the farm and 
the amount of gas so that the goat on the tractor can visit half the locations on the farm. One version 
has the farm boundary as a circle. Another version has a farm boundary with the same shape as the unit 
ball in Figure 13a. (Hillside farms evolved into shapes reflecting different uphill/downhill travel). The 
geometry of the modified problem involves the intersection of location/scaled versions of the set in 
Figure 13a.  

When the goat and tractor are in a city on a hill the distance function changes to the similarly 
asymmetrically weighted version of 𝐿𝐿1:  

𝑑𝑑ℎ𝑐𝑐�𝑿𝑿𝑨𝑨 → 𝑿𝑿𝑩𝑩� = |𝜌𝜌(𝑥𝑥1𝐵𝐵 − 𝑥𝑥1𝐴𝐴)| + |𝜌𝜌�𝑥𝑥2𝐵𝐵 − 𝑥𝑥2𝐴𝐴�|      

This is an instance of the measure that defines ordinary and regression quantiles; Koenker and 
Bassett(1978).  

The unit-ball for the city on the hillside is shown Figure 13b.  Like the farm transformation, the diamond-
shaped ball of the plains is squished in the up-the-hill direction and expanded on the downward side.  

Figure 13 
Distance Balls 

 
 

  



Extra Credit 

The Goat in the 3D City 
 

The 3D City is the locations that are 1 (city-distance) unit from the center; the center=(0,0,0). 

𝐶𝐶𝐶𝐶𝐺𝐺𝐶𝐶 = {𝑥𝑥 ∈ 𝑅𝑅3|∑|𝑥𝑥𝐶𝐶| ≤ 1} . 

The goat is tethered at the City boundary, (1
3

, 1
3

, 1
3
) with a rope of length r. So, the goat can access: 

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑟𝑟 = {𝑥𝑥 ∈ 𝑅𝑅3|∑ �𝑥𝑥𝐶𝐶 −
1
3
�} ≤ 𝑟𝑟}. 

The intersection, 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑟𝑟 ∩ 𝐶𝐶𝐶𝐶𝐺𝐺𝐶𝐶, are the locations in the City accessible by the Goat. 

Let #(𝐶𝐶𝐶𝐶𝐺𝐺𝐶𝐶) denote the (3D) volume of the City.  Let #(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑟𝑟 ∩ 𝐶𝐶𝐶𝐶𝐺𝐺𝐶𝐶) denote the volume of the 
intersection of the City and Goat.  

Problem: What rope length r allows the Goat in the City to access half the City:  

Solve for r: #(𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑟𝑟 ∩ 𝐶𝐶𝐶𝐶𝐺𝐺𝐶𝐶) = .5#(𝐶𝐶𝐶𝐶𝐺𝐺𝐶𝐶). 

 
All Persons answering the Problem are desired to send their Solutions directed to Gib Bassett at UIC, 
Chicago: gib@uic.edu. 
  



References 

Albree, Joe and Scott H. Brown(2009). A valuable monument of mathematical genius: The Ladies’ Diary 
(1704–1840). Historia Mathematica 36 (2009) 10–47 www.elsevier.com/locate/yhmat  

Bassett, G., & Koenker, R. (1978). Asymptotic Theory of Least Absolute Error Regression. Journal of the 
American Statistical Association, 73(363), 618-622. doi:10.2307/2286611 

Blanco, Mónica (2014). Thomas Simpson: Weaving fluxions in 18th-century London. Historia 
Mathematica 41 (2014) 38–81 www.elsevier.com/locate/yhmat 

Costa, Shelly (2002). “The Ladies Diary: Gender, Mathematics and Civil Society in Early Eighteenth 
Century England.” Osiris. 17:49-73. https://www.jstor.org/stable/3655267 

Efron, B. (1991). Regression Percentiles Using Asymmetric Squared Error Loss. Statistica Sinica, 1(1), 93-
125.http://www.jstor.org/stable/24303995 

Farebrother, R.W. (1990). Studies in the history of probability and statistics XLII. Further details of 
contacts between Boscovich and Simpson in June 1760, Biometrika, Volume 77, Issue 2, June 1990, pp. 
397–400, https://doi.org/10.1093/biomet/77.2.397 

Koenker, R., Bassett, G. (1985). On Boscovich's Estimator. The Annals of Statistics, 13(4), 1625-1628. 
http://www.jstor.org/stable/2241376 

Koenker, R., & Bassett, G. (1978). Regression Quantiles. Econometrica, 46(1), 33-50. doi:10.2307/1913643 

The Ladies Diary:  
https://www.google.com/books/edition/_/HFpIAAAAYAAJ?sa=X&ved=2ahUKEwjM_fmTtY3uAhWNW80KHW
x9BqAQ7_IDMBF6BAgeEEY 

Marshall, Fraser(1982). A Tale of Two Goats, Mathematics Magazine , Sep., 1982, Vol. 55, No. 4 pp. 221-
227 : https://www.jstor.org/stable/2690163 

Marshall, Fraser(1984). The Grazing Goat in n Dimensions, The College Mathematics Journal , Mar., 
1984, Vol. 15, No. 2, pp. 126-134: https://www.jstor.org/stable/2686517  

Myers, Charles E., J. W. Watson, W. L. Harvey, J. T. Fairchild, P. S. Berg and John Dolman, Jr.(1894). The 
American Mathematical Monthly, Nov., 1894, Vol. 1, No. 11, pp. 395-396. 
//www.jstor.org/stable/2969398 JSTOR 

Myerson, Mark D. (1984). Return of the Grazing Goat in n Dimensions, The College Mathematics Journal, 
Nov., 1984, Vol. 15, No. 5, pp. 430-432. https://www.jstor.org/stable/2686558 

Nadis, Steve(2020). Quanta Magazine. After Centuries, a Seemingly Simple Math Problem Gets an Exact 
Solution. December 9, 2020. 

Newey WK and Powell JL (1987) Asymmetric least squares estimation and testing. Econometrica, 55(4), 
819–47. 

 

http://www.elsevier.com/locate/yhmat
https://www.jstor.org/stable/3655267
https://doi.org/10.1093/biomet/77.2.397
http://www.jstor.org/stable/2241376
https://www.google.com/books/edition/_/HFpIAAAAYAAJ?sa=X&ved=2ahUKEwjM_fmTtY3uAhWNW80KHWx9BqAQ7_IDMBF6BAgeEEY
https://www.google.com/books/edition/_/HFpIAAAAYAAJ?sa=X&ved=2ahUKEwjM_fmTtY3uAhWNW80KHWx9BqAQ7_IDMBF6BAgeEEY
https://www.jstor.org/stable/2690163
https://www.jstor.org/stable/2686558


Perl, Teri (1979). The Ladies’ Diary or Woman’s Almanac, 1704-1841. Historia Mathematica 6 (1979), 36-
53.  

Robertson, Ritchie (2021). The Enlightenment: The Pursuit of Happiness, 1680-1790, Harper, New York, 
2021. 

Stigler, S. M. (1986). The History of Statistics: The Measurement of Uncertainty before 1900. Cambridge, 
Massachusetts: Harvard University Press. 

Stigler, S. (1984). Studies in the History of Probability and Statistics XL Boscovich, Simpson and a 1760 
Manuscript Note on Fitting a Linear Relation. Biometrika, 71(3), 615-620. doi:10.2307/2336572 

Swetz, Frank J. (2018) "'The Ladies Diary': A True Mathematical Treasure", Convergence (2021), 
Mathematical Association of America. DOI:10.4169/convergence20180827. 

Swetz, Frank J. (2021). The Impact and Legacy of The Ladies’ Diary (1704–1840): A Women’s Declaration.  
American Mathematical Soc., Apr 2021.  
 
Ullisch, I. A Closed-Form Solution to the Geometric Goat Problem. Math Intelligencer 42, 12–16 (2020). 
https://doi.org/10.1007/s00283-020-09966-0 

 
 

https://doi.org/10.1007/s00283-020-09966-0

