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            Introduction

         

         My name is Alex and I’m a language lover.

         I’m also a puzzle person. You could call me a conundrum connoisseur. Indeed, for the last five years I’ve been writing a puzzle column in the Guardian. What I love about puzzles is the way they provide a double hit: they present a fun challenge, while opening your eyes to something new. A good puzzle gives you the thrill of achievement and the joy of discovery at the same time.

         The brainteasers in this book celebrate language, and languages. You will find enigmas about English, a riddle about Rarotonga, and a stumper about stenography, as well as dozens of other problems about exotic tongues and mysterious alphabets. You’ll decipher Egyptian hieroglyphs, translate puns from Dutch, and deduce the days of the week in Swahili. You will learn how to count in Manx, how to write in Chinese, and how to speak in silence to an eleventh-century monk. Each puzzle reveals something curious about language, about culture, or about science. Most of it will be new to you.

         Here’s an example, to give you an idea of what to expect.

         
            *

         

         The following eight phrases are in Japanese, transcribed into the Latin alphabet:

         
            
               
                  
                     
            
                        
                        	boru niko
            
                        
                        	two balls
            
                        
                        	ashi gohon
            
                        
                        	five legs


                     
            
                        
                        	tsuna nihon
            
                        
                        	two ropes
            
                        
                        	ringo goko
            
                        
                        	five apples


                     
            
                        
                        	uma nito
            
                        
                        	two horses
            
                        
                        	sara gomai
            
                        
                        	five plates


                     
            
                        
                        	kami nimai
            
                        
                        	two sheets of paper
            
                        
                        	kaba goto
            
                        
                        	five hippos


                  
               

            

         

         What is the Japanese for nine cucumbers?

         
            a) kyuri kyuhon c) kyuri kyuhiki

            b) kyuri kyuko d) kyuri kyuto

         

         Think about it for a while. We’ll get to the solution soon enough. But you can already see that Japanese speakers do not count objects the way we do.

         
            *

         

         In 1965, academics at Moscow State University organised a competition that aimed to get secondary school students excited about languages. It was modelled on the ‘mathematical olympiad’, a maths competition that was attracting many young students to the subject. The ‘linguistics olympiad’ consisted of brainteasers about language and languages that were intended to be fun, enticing, and curious. These contests have since inspired linguists around the world to start their own competitions using similar types of questions. The UK Linguistics Olympiad was inaugurated in 2010.

         Two years ago, a reader of my Guardian column tipped me off about the linguistics olympiads. I was entranced! The problems blew my mind. They were beautiful and varied, twisting my brain in ways it had never been twisted before. At the same time, they transported me across the world and introduced me to languages and writing systems that I had never even heard of. When I published some of these puzzles in my column, my readers loved them too.

         This book is a compilation of my favourite olympiad problems. They assume zero knowledge of linguistics, and no competence in a language other than English. They can be solved with a mixture of mathematical reasoning, linguistic intuition, out-of-the-box thinking and bits of general knowledge. If you’ve ever solved a Sudoku, completed a crossword, or scrutinsed a Scrabble board, then these puzzles will get your juices flowing.

         
            *

         

         Around 7,000 languages are currently spoken in the world. You will encounter more than 50 of them in the following pages. I’ve also included problems about more than a dozen ancient tongues, and several invented languages.

         Many of the puzzles are code-breaking challenges in which your task is to deduce what is interesting, or unusual, about the language in question. The easier ones concern languages similar to English. The further from English we get, the harder the problems become. I’ve chosen indigenous languages from every continent (except Antarctica, which doesn’t have any) that display all sorts of phenomena, to showcase, as much as I can, the amazing linguistic diversity in the world. The puzzles require you to process the language in your head, so they also give you the thrill of thinking the way that speakers of that language do. For a moment you leave your couch for ancient Babylon, or Papua New Guinea, or Timbuktu.

         Several puzzles introduce unfamiliar alphabets and writing systems. There is something magical about looking at a script you cannot read, and then trying to decipher it. At first, all you see is the elegance of the shapes, artistic expressions of a culture that is not your own. Gradually, patterns reveal themselves. The puzzles I have included give you just enough information to decipher them. The joyous moment when it all fits together is an echo, perhaps, of the moment you learned to read as a child.

         I’ve arranged the puzzles by theme, and provided context and background that tell wider stories, such as the development of writing, the evolution of English, the birth of numerical notation and the history of invented languages. We will meet incredible people, such as Sequoyah, the Native American who invented a writing system despite not being able to read, and Louis Braille, who devised his tactile alphabet for blind people when he was only 15 years old. I will explore how the study of language – and its connections with geography, history, sociology and psychology – contributes to a deeper understanding of the human experience.

         Our travels take us back in time and around the world. They also take us to the future. Linguistics has always been a poor relation among the sciences, lacking the romance of, say, astrophysics, the fashionableness of genetics, or the nerd cool of pure maths. Yet the field is perhaps at the most exciting and relevant point it has ever been, thanks to the growth of language-based tech such as voice-recognition, machine translation and natural language processing. The next great leaps in AI will rely on breakthroughs in our understanding of language.

         The book begins with a chapter on language and technology. We’ll have fun with Google searches, internet slang and some extremely efremious bots. (You’ll understand what I mean when we get there.) The problems in the first chapter are almost all in English, which means they provide something of a warm-up for the rest of the book. We’ll get into the swing of discovering how languages work by looking at our own language, before venturing further afield.

         The puzzles are not presented in order of difficulty. Some are particularly fiendish, because they require your brain to work in unfamiliar ways. Once you know the answer, of course, the hardest problems turn out to be almost trivially easy. Languages are designed for communication, not obfuscation, even if to non-speakers they can appear convoluted or complex. I include problems about languages that were invented deliberately to be as simple as possible, and these are some of the toughest puzzles in the book! (Before each chapter I also include some quick-fire questions to get you in the mood.)

         
            *

         

         Now back to those Japanese cucumbers. Let’s solve the problem slice by slice.

         Cast your eyes across the Japanese and English words. The most noticeable pattern is that the English phrases all have the word ‘two’ in them, but the Japanese phrases share no repeated whole word. We can deduce that ‘two’ has no exact translation in Japanese. Likewise, from the second list we can deduce that ‘five’ has no exact translation either.

         Yet the Japanese phrases do exhibit some kind of pattern. Looking closely, we can see that the element ni- is repeated in every phrase in the first list, and the element go- is repeated in every phrase in the second. Since we know that every phrase in the first list contains the idea of ‘two’, and every phrase in the second contains the idea of ‘five’, it seems likely that ni- means two and go- means five.

         This inference raises the question of what the other parts of the ni- and go- words might mean. You may have spotted that the ni- and go- words are followed by the same four suffixes: -ko, -hon, -to and -mai.

         Let’s arrange these suffixes according to the items in the phrases.

         
            
               
                  
                     
            
                        
                        	  
            
                        
                        	-ko
            
                        
                        	balls, apples


                     
            
                        
                        	 
            
                        
                        	-hon
            
                        
                        	ropes, legs


                     
            
                        
                        	 
            
                        
                        	-to
            
                        
                        	horses, hippos


                     
            
                        
                        	 
            
                        
                        	-mai
            
                        
                        	sheets of paper, plates


                  
               

            

         

         Now we’re getting to the business end of the solution. To get to this point we’ve used visual pattern recognition and deductive logic. Now our brains must switch to considering the meanings of the words. In what way are balls and apples similar, or ropes and legs, or horses and hippos, or paper and plates?

         The answer is that when you count things in Japanese, you cannot use numbers by themselves. You must also describe the type of thing you’re counting by adding a suffix to the number word. To wit:

         
            
               
                  
                     
            
                        
                        	  
            
                        
                        	-ko
            
                        
                        	round things


                     
            
                        
                        	 
            
                        
                        	-hon
            
                        
                        	long, thin things


                     
            
                        
                        	 
            
                        
                        	-to
            
                        
                        	big animals


                     
            
                        
                        	 
            
                        
                        	-mai
            
                        
                        	flat, thin things


                  
               

            

         

         A cucumber is a long, thin thing, so takes the suffix -hon. The Japanese for ‘nine cucumbers’ is therefore kyuri kyuhon.

         The pleasure here is not just the satisfaction of solving a puzzle, but also discovering something fascinating about another language. The Japanese system of number suffixes is astonishing when you learn about it for the first time. Counting is so simple, yet they make it so difficult! Japanese has hundreds of number suffixes. There is one for floors (-kai), another one for books (-satsu), another one for cars (-dai), another one for swordstrokes (-furi), and so on.

         Hold your breath, however, before you ridicule the Japanese language for needless overcomplication. English often does exactly the same thing. We do not say ‘two cattles’, ‘three breads’, or ‘four papers’, we say ‘head of cattle’, ‘loaves of bread’, and ‘pieces’ or ‘sheets of paper’. Our language is really just as perplexing as Japanese is. So linguistics puzzles actually deliver three times over. You are forced to use your wits, you discover something surprising about another language and, finally, you learn something about your own language too.

         Most importantly, rather than simply being told of a particular linguistic phenomenon, you get the pleasure of working it out for yourself. You flex your linguistic and logical brain, and learn something new about the world.
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             Lingo Bingo: Vocab Test A–L
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            Vocab Test A–L

            Guess the correct meaning of the word.

            
                

            

            1. ABSCONCE

            
               a) Do a runner

               b) Conceal

               c) Drink a yard of ale as a result of losing a bet

               d) Lantern used in monasteries

            

            2. BANDOLINE

            
               a) Extinct instrument resembling a ukulele

               b) Mucilaginous preparation made from quince seeds, used for setting hair

               c) Hair band

               d) Early form of sticky tape

            

            3. BARDO

            
               a) French film star

               b) Lock-in

               c) Troubador

               d) State between death and rebirth (in Buddhism)

            

            4. BICHON FRISE

            
               a) Small breed of dog

               b) French insult

               c) Rasped carrots in nouvelle cuisine

               d) 1920s hairstyle

            

            5. BULSE

            
               a) Dust on a threshing floor

               b) Thin porridge

               c) Bag for carrying diamonds in

               d) Reindeer droppings

            

            6. CHIMANGO

            
               a) Brazilian monkey

               b) Male character in South American show akin to Punch and Judy

               c) Lychee-like fruit in northern South America

               d) South American falcon

            

            7. CRUBEEN

            
               a) Rough girl

               b) Rough drink

               c) Pig’s feet as food

               d) Hovel

            

            8. DEMIURGE

            
               a) Half-formed wish

               b) Encourage, but weakly

               c) Tyrant’s henchman

               d) Deity responsible for creating and running the universe

            

            9. EPERGNE

            
               a) Royal pardon

               b) Fencing move

               c) Ornamental centrepiece for dining table

               d) Hungarian strawberry cake beloved of Empress Sisi

            

            10. FLAGITIOUS

            
               a) Bean-like

               b) Foppish

               c) A little too fond of the whip

               d) Villainous

            

            11. GUAJIRO

            
               a) Muleteer

               b) Custard apple

               c) Cuban agricultural worker

               d) Man about town

            

            12. GWYNIAD

            
               a) Welsh epic poem

               b) Endangered whitefish native to Llyn Tegid

               c) Snow White

               d) Snowdonia

            

            13. HIRAGANA

            
               a) Japanese artificial flower ornament

               b) Japanese national holiday

               c) Japanese good-luck token

               d) Japanese system of syllabic writing

            

            14. KUDZU

            
               a) Perennial climbing plant

               b) Japanese ceremonial headgear

               c) Fermented soya dish

               d) Western Chinese antelope

            

         

      

   


   
      
         

            1

            Ok-Voon Ororok Sprok
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            COMPUTER TALK

         

         
             

         

         The information age is a time of plenty for language lovers (IMHO). Emojis. Alexa. Words with Friends. Later in this chapter we’ll be exploring the challenges computers face in understanding language, but we’ll start by celebrating some word games the internet allows us to play. For example, have you ever tried Googling unusual word pairs to discover the contexts in which they appear? I have, obviously. For the opening puzzles, however, you are forbidden from going anywhere near a computer.

         
1

ODD COUPLES

         
            For each of the pairs of words shown below, provide a grammatical and meaningful sentence in which they appear. In each case the words must appear consecutively in the order in which they are shown, with no punctuation marks between them.

             

            a) could to

            b) he have

            c) that that

            d) the John

            e) that than

         

         One level up from Google’s basic word search is the Ngram Viewer. Search for a word with this tool and it will give you a timeline of that word’s frequency of use between the years 1800 and 2008, based on how often it appears in the millions of books in Google’s digital archive.

         
            *

         

         As you can imagine, the Ngram Viewer is a rabbit hole that can take hours out of your life, especially when you discover its advanced features, such as plugging in a word to reveal which other word follows it most frequently. For example, the graph below shows how the nouns most likely to be paired with ‘puzzle’ have changed over the course of the past two centuries, based on Google’s database of British English texts from that period. (‘Antony’ was most popular in 1800, and the others are the three most popular now.)

         
            
[image: ]
            

         

         Puzzled as to the context of ‘puzzle Antony’? Shakespeare scholars will be smug. ‘Your presence needs must puzzle Antony’ is a quote from Antony and Cleopatra.

         Can you deduce why the second most common noun to follow ‘puzzle’ in 2000 was ‘tree’? (The answer is in the solution to the next question.)

         
            *

         

         In a word chain puzzle, the setter provides two words, and the solver must find a word that fits between them such that each consecutive pair is a familiar phrase. For example, the solution to ‘CANDY _ _ _ CHART’ is ‘BAR’, since ‘CANDY BAR’ and ‘BAR CHART’ are familiar pairs.

         The following problem contains only Ngram-verified word chains.

         
2

ICE CHEESE

         
            Complete the word chains below. For any word, the word following it is the noun that followed it most frequently in 2008, according to Google’s archive of books in British English. (The missing words are all in their singular forms.) Each blank represents a letter.
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            In the next set of chains, each word is followed by the noun that follows it most often in Google’s collection of all English books (including American English). I have given you a HINT (and thrown you a BONE) to help you on your way. 
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         One of the main goals of artificial intelligence (AI) is to create a computer that can communicate perfectly in a human language. This challenge is one of the hardest in AI, as anyone who has shouted in frustration at Siri or Alexa knows full well. We can make robots that are more dextrous than humans, that can see better than humans and that can compute faster than humans. But no one can yet train a computer so it has anywhere near the level of language understanding a child has.

         Here’s a glimpse of why. Consider these two simple sentences, which differ by a single word:

         
            ‘The book did not fit in the box, it was too big.’

            ‘The book did not fit in the box, it was too small.’

         

         To humans, it is obvious that the ‘it’ in the first sentence refers to the book, and the ‘it’ in the second sentence refers to the box. Computers, however, can’t make the switch. Not at the moment, anyway. The tech industry has whole departments of linguistics PhDs trying to solve this type of ‘natural language’ problem. The next big leaps in AI depend on whether or not they succeed.

         In the above example, the same word, in the same position, refers to two different things. Likewise, many words have subtle differences in meaning that depend on context, a feature of language that creates nightmarish challenges for computer progammers but which makes for some delightful puzzles.

         
3

IT STARTED TO RAIN

         
            In each of the three paragraphs below, a single word is missing. In each case, the same word, with subtle variations in meaning, can be used to fill all the blanks in its respective paragraph. What is the missing word in each paragraph?

            
               a) Sarah’s venture capital firm bought a ____ and set about firing some of its staff. On her way home she picked up a ____ to read, but it started to rain, so she used the ____ to stop herself getting wet.

               b) I ____ that this is an exciting time in my academic journey, but sometimes I ____ scared of the unforeseen future. Anyway, I need to ____ approval for my vacation. Then, I have to ____ to the airport to pick up my sister. Do you want me to ____ some drinks for you before I leave?

               c) This is a ____ time for Matt to upgrade the walls of his house. But he needs a ____ builder for this purpose. His ____ friend Adam, who is also a ____ person, should be able to help him in this regard. They will have a ____ time this summer.

            

            Award yourself a bonus point if you can come up with an alternative word or phrase to put in each blank space that does not change the meaning of the sentence.

         

         To err is human. When it comes to language understanding, however, to err is particularly non-human. The next problem simulates what happens when a computer translating a piece of text gets the wrong end of the stick.

         
4

THE BAD TRANSLATION

         
            In the text below, 20 words have been substituted for alternatives that share a meaning with the original word, but which are incorrect in this context.

            For example, in the opening line, the word ‘cross’ has been replaced by ‘angry’, because ‘cross’ and ‘angry’ share the same meaning. In this context, however, ‘angry-legged’ is nonsense.

            List the other 19 words that are incorrect translations, and the original words they replaced.

            
               Annie Jones sat angry-legged on her Uncle John’s façade porch, her favourite rag doll clutched under one supply. The deceased afternoon sun polished through the departs of the giant oak tree, casting its flickering ignite on the cabin. This entranced the child and she sat with her confront changed upward, as if hypnotised. A stabilise hum of conversation flowed from inside the cabin.

               ‘Ellen, I’m really happy that you arrived to church with us today. Why don’t you spend the night here? It’s buying awfully deceased and it will be dark ahead you construct it house.’

               ‘I’ll be thin, Sally,’ replied Annie’s mother. ‘Anyhow, you know how Steve is about his supper. I departed plenty for him and the boys on the support of the stove, but he’ll want Annie and me house.’

            

         

         Imagine an app designed to read pieces of electronic text. The app might, say, trawl through thousands of text messages to look for, say, clues in a murder enquiry. The app’s first job is to identify each word correctly. In a world where everyone was a perfect speller, this would be straightforward. But people make mistaykes. And when it comes to text messages and social media slang, people misspell deliberately, to express emotions such as, for example, surprise and amazement. Say whaaaaat?!

         How might you teach a computer that whaaaaat means ‘what’ without listing every possible deliberate misspelling of ‘what’? One method, commonly used by computer scientists, is to create a formula, called a ‘regular expression’, or regex, that provides a template for how a word can be augmented. A regex uses letters combined with the following symbols:

         
            ? The previous unit can occur zero or one time

            * The previous unit can occur zero or more times

            + The previous unit can occur one or more times

         

         (A unit can be a letter, or it can be a string of letters contained in brackets. If a unit is not followed by a symbol, the unit must appear exactly once.)

         The regex WH?A+T* generates what, wat (because H can occur zero times), wha (because T can occur zero times), whaaaat (because A can occur more than one time), and other words including wa, whaa and whaat. On the other hand, WH?A+T* does not generate wut (because there is no U in the regex), or wwhat (because W must appear exactly once), or other words including wht, whatwhat and waah.

         In the following problem you will be presented with 15 regexes. To clarify the rule about brackets mentioned above, a string of letters within brackets is considered a single unit. Therefore, for L(OL)+, the first clue, the OL, must be repeated as a single unit. The permissible words for this clue could be LOL, LOLOL, LOLOLOL, and so on, but not LOLO or LOLL.

            Mwahahaha!

         
5

THE WORLD’S FUNNIEST CROSSWORD

         
            Complete the following crossword. The clues are all regex terms, as explained above. The grid contains only letters. Each regex describes a word that is in the grid, so you need to work out two things: the spelling of each word (according to the regex), and which position it should go in.
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         Another context in which the same word may have many spellings is family names. Smith and Smyth, Brown and Browne, Hales and Hailes are all pronounced the same but spelt differently. People in the same family often use different spellings of their surname, either by affectation, or historical accident.

         In 1918, two Americans came up with a system for listing surnames based on how they sound rather than how they spell. Soundex is an algorithm – essentially a computer program that existed before the invention of computers – that creates a code for every surname. The idea is that if two names are pronounced the same, their Soundex codes are the same, irrespective of their spellings. The system was used to classify all US census data from 1880 to 1930. (One purpose of Soundex was to file together names that had been misspelt. At a time when many people were functionally illiterate, name misspellings were a frequent occurrence.)

         Soundex is still used by genealogists today. If you are looking for relatives that lived in the US a century ago, for example, you can make Soundex searches of US census data. Which is very useful if you don’t know whether your great-great-great-granny was a Smith, a Smythe, or a Smithy: all three names have the same Soundex code.

         
6

WHO DO YOU THINK YOU ARE?

         
            Soundex codes for surnames are created using a step-by-step process that employs this table:
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            Here are 16 names and their Soundex codes:

            
               
                  
                     
                        
            
                           
                           	  
            
                           
                           	Allaway
            
                           
                           	A400
            
                           
                           	Kingscott
            
                           
                           	K523


                        
            
                           
                           	 
            
                           
                           	Anderson
            
                           
                           	A536
            
                           
                           	Lewis
            
                           
                           	L200


                        
            
                           
                           	 
            
                           
                           	Ashcombe
            
                           
                           	A251
            
                           
                           	Littlejohns
            
                           
                           	L342


                        
            
                           
                           	 
            
                           
                           	Buckingham
            
                           
                           	B252
            
                           
                           	Stanmore
            
                           
                           	S356


                        
            
                           
                           	 
            
                           
                           	Chapman
            
                           
                           	C155
            
                           
                           	Stubbs
            
                           
                           	S312


                        
            
                           
                           	 
            
                           
                           	Colquhoun
            
                           
                           	C425
            
                           
                           	Tocher
            
                           
                           	T260


                        
            
                           
                           	 
            
                           
                           	Evans
            
                           
                           	E152
            
                           
                           	Tonks
            
                           
                           	T520


                        
            
                           
                           	 
            
                           
                           	Fairwright
            
                           
                           	F623
            
                           
                           	Whytehead
            
                           
                           	W330


                     
                  

               

            

            Once you have worked out the algorithm that produces a Soundex code, generate the codes for:

            
               Ferguson, Fitzgerald, Hamnett, Keefe, Maxwell, Razey, Shaw, Upfield.

            

         

         Governments have many lists of their citizens, not just those provided by censuses. Anyone who has the right to work in the UK, for example, has a National Insurance number, which identifies that person in the British social security and tax system. In Italy, the equivalent is a Codice Fiscale, a 16-digit alphanumeric expression that encodes your name, gender, date of birth and where you come from. In fact, it is possible to deduce all of this personal information from a Codice Fiscale.

         In the following puzzle, the ‘Z’ indicates that the person in question was born outside Italy. The final letter is the ‘checksum’, a way of making sure that the other elements of the Codice are correct. (The checksum is not relevant to the problem, so you can ignore it.)

         
7

WHAT’S MY NUMBER IN ITALY?

         
            Here are the names of nine people who live in Italy, with their gender, date of birth, country of origin and Codice Fiscale.

            
               
                  
                     
                        
            
                           
                           	Gustavo Aguirre, M, 12/1/80, Argentina
            
                           
                           	GRRGTV
            
                           
                           	80A12
            
                           
                           	Z600
            
                           
                           	S


                        
            
                           
                           	Veronique Deschamps, F, 16/12/58, France
            
                           
                           	DSCVNQ
            
                           
                           	58T56
            
                           
                           	Z110
            
                           
                           	N


                        
            
                           
                           	Stefanos Papadopoulos, M, 14/3/50, Greece
            
                           
                           	PPDSFN
            
                           
                           	50C14
            
                           
                           	Z115
            
                           
                           	G


                        
            
                           
                           	Nalini Sharma, F, 8/6/49, India
            
                           
                           	SHRNLN
            
                           
                           	49H48
            
                           
                           	Z222
            
                           
                           	W


                        
            
                           
                           	Claudia Torres, F, 10/9/88, Chile
            
                           
                           	TRRCLD
            
                           
                           	88P50
            
                           
                           	Z603
            
                           
                           	B


                        
            
                           
                           	Miguel Vaca, M, 31/7/68, Bolivia
            
                           
                           	VCAMGL
            
                           
                           	68L31
            
                           
                           	Z601
            
                           
                           	R


                        
            
                           
                           	Andreas Wackernagel, M, 19/6/76, Switzerland
            
                           
                           	WCKNRS
            
                           
                           	76H19
            
                           
                           	Z133
            
                           
                           	G


                        
            
                           
                           	Mary Louw, F, 3/5/28, South Africa
            
                           
                           	LWOMRY
            
                           
                           	28E43
            
                           
                           	Z347
            
                           
                           	L


                        
            
                           
                           	Harry Yeats, M, 9/10/89, USA
            
                           
                           	YTSHRY
            
                           
                           	89R09
            
                           
                           	Z404
            
                           
                           	M


                     
                  

               

            

            a) What can you deduce about the person with the following Codice Fiscale? Give a plausible first name and surname.

            
               
                  
                     
                        
            
                           
                           	  
            
                           
                           	SNTPDR
            
                           
                           	86B03
            
                           
                           	Z602
            
                           
                           	Z


                     
                  

               

            

            b) Elsjana Zogolli was born in Albania on 6/4/82. What are the first 15 symbols of her Codice Fiscale?

         

         An important mathematical tool now used by all computer scientists working on natural language problems is a ‘word embedding’, essentially a giant, multidimensional word map created by statistical analysis of a collection of texts. In a word embedding, each word is represented as a point in space. Words that appear in similar contexts in the chosen literature are placed close to one another in the embedding. For example, ‘cat’ and ‘dog’ are words that appear in similar situations, next to words like ‘pet’, ‘cute’, ‘animal’, ‘vet’, ‘tail’, and so on, so the points for ‘cat’ and ‘dog’ will be close. Thus an embedding is a kind of semantic map of a language based on the company that each word keeps.

         Word embeddings usually have about 300 dimensions, although some have more than 1,000. These dimensions have no interpretable linguistic meaning: they are simply the best model for the relative positions of the words. In the following problem, however, the embedding has only two dimensions. (It is not a real embedding. It has been created for the purposes of this problem.) Because words with similar meanings share similar contexts, words with similar meanings will be embedded close together. So be careful to consider all possible meanings of a word.

         
8

EMBED WITH A LINGUIST

         
            Here are nine words in alphabetical order, and the embedding that maps their semantic relationships:

            
               
                  
                     
                        
            
                           
                           	  
            
                           
                           	first
            
                           
                           	number
            
                           
                           	second


                        
            
                           
                           	 
            
                           
                           	mathematician
            
                           
                           	one
            
                           
                           	time


                        
            
                           
                           	 
            
                           
                           	mathematics
            
                           
                           	position
            
                           
                           	two


                     
                  

               

            

            
               
[image: ]
               

            

            Match the words to their correct positions in the embedding.

         

         Just say that you had a piece of gibberish, or a Dadaist poem, that juxtaposed words that never usually go together. A computer could use an embedding to deduce that this text was not a typical example of natural language. If the words in the text never usually go together they would be far apart in the embedding, raising a red flag that there is something unusual going on. In other words, the embedding provides a pattern the computer can use to make deductions about new material.

         To solve the following puzzle, you will have to behave in a similar way. You will be given some snippets of genuine text, from which you will construct a model. You will then be presented with new snippets. By comparing these against your model you will be able to deduce how authentic they are. The puzzle is about ‘adjective scales’, which indicate how different adjectives can express different levels of intensity.

         Here’s a phrase that makes sense: ‘good but not great’.

         And here’s one that doesn’t: ‘great but not good’.

         Something cannot be great without being good because being great assumes being good. (‘Great’ here taken in the sense of ‘very good’, rather than ‘important/powerful’.) Likewise, it makes sense to say ‘angry but not furious’ but not to say ‘furious but not angry’, because all furious people are necessarily angry. ‘Good’ and ‘great’ express different levels of intensity on one adjective scale, while ‘angry’ and ‘furious’ express different levels of intensity on another. If we use two adjectives from the same scale together, we need to respect their relative positions.

         If you were to read, say, an online review of a sprocket that contained the phrases ‘good but not great’ or ‘angry but not furious’, you wouldn’t bat an eyelid. But if the review contained the phrases ‘great but not good’, or ‘furious but not angry’, which are obviously wrong, you would (for the purposes of the next problem) deduce that it was written by a bot. If the review contained the phrases ‘furious but not good’ or ‘great but not angry’ – that is, phrases comparing adjectives from different scales, which is odd but not obviously wrong – you would be unsure about whether the review was written by a bot, and decide that the situation merits further investigation.
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A CROMULENT CONUNDRUM

         
            The website ZOINK is where you go to read reviews of sprockets. The sprocket marketplace is incredibly hip, so everyone writes in the latest slang, which you don’t understand. Here are 17 snippets posted on ZOINK! that you know were written by real people, and thus make sense:

            
               	cromulent but not melaxious

               	not only efrimious but quarmic

               	not only hyxilious but fligranish

               	not only daxic but fligranish

               	not laxaraptic, but just hyxilious

               	not just melaxious but efrimious

               	not only quarmic but nistrotic

               	shtingly, though not efrimious

               	not tamacious, just efrimious

               	not optaxic, just fligranish

               	not only cromulent but shtingly

               	not nistrotic, but just efrimious

               	not nistrotic, just tamacious

               	wilky but not daxic

               	not daxic, just jaronic

               	jaronic but not hyxilious

               	laxaraptic but not optaxic

            

            Based on these examples, can you work out which four of the following snippets were written by real people (since they make sense) and which two were written by bots (since they do not make sense)? You cannot tell whether the three remaining snippets were human- or bot-generated. 

            
                

            

            A. not only hyxilious but quarmic

            B. jaronic but not laxaraptic

            C. cromulent but not nistrotic

            D. not only tamacious but melaxious

            E. not only shtingly but quarmic

            F. not fligranish, just wilky

            G. optaxic but not hyxilious

            H. cromulent but not jaronic

            I. not just optaxic but nistrotic

         

         One task that computers do quite well is translation. Thanks to services like Google Translate, it’s possible for material in dozens of foreign languages to be translated into English at the click of a button. Computer translation produces its best results with languages that have a large corpus of bilingual material, such as those of the European Union, which publishes all its proceedings in all of its official languages. If a computer has the same text in two languages, it can match words in one language to words in the other, and start to develop a translation algorithm.

         The following problem, devised by the computer scientist Kevin Knight in 1997, is a simplified model of bilingual text matching. Simplified, yes, but because languages (even similar ones) use words differently, the matching process is not always straightforward. You are not required to understand the meanings of any of the words. The solution is deduced by comparing where the words appear in the text.

         
10

WE COME IN PEACE

         
            The year is 2354AD. Humans have discovered two alien species, one in Alpha Centauri and one near Arcturus. The species speak two different languages, Centauri and Arcturan, neither of which we understand. We have, however, intercepted communications that include a list of 12 Centauri sentences and their Arcturan translations. These are shown below.

            
               
                  
                     
                        
            
                           
                           	 
            
                           
                           	CENTAURI
            
                           
                           	ARCTURAN


                        
            
                           
                           	1.
            
                           
                           	ok-voon ororok sprok
            
                           
                           	at-voon bichat dat


                        
            
                           
                           	2.
            
                           
                           	ok-drubel ok-voon anok plok sprok
            
                           
                           	at-drubel at-voon pippat rrat dat


                        
            
                           
                           	3.
            
                           
                           	erok sprok izok hihok ghirok
            
                           
                           	totat dat arrat vat hilat


                        
            
                           
                           	4.
            
                           
                           	ok-voon anok drok brok jok
            
                           
                           	at-voon krat pippat sat lat


                        
            
                           
                           	5.
            
                           
                           	wiwok farok izok stok
            
                           
                           	totat jjat quat cat


                        
            
                           
                           	6.
            
                           
                           	lalok sprok izok jok stok
            
                           
                           	wat dat krat quat cat


                        
            
                           
                           	7.
            
                           
                           	lalok farok ororok lalok sprok izok enemok
            
                           
                           	wat jjat bichat wat dat vat eneat


                        
            
                           
                           	8.
            
                           
                           	lalok brok anok plok nok
            
                           
                           	wat lat pippat rrat nnat


                        
            
                           
                           	9.
            
                           
                           	wiwok nok izok kantok ok-yurp
            
                           
                           	totat nnat quat sloat at-yurp


                        
            
                           
                           	10.
            
                           
                           	lalok mok nok yorok ghirok clok
            
                           
                           	wat nnat gat mat bat hilat


                        
            
                           
                           	11.
            
                           
                           	lalok nok crrrok hihok yorok zanzanok
            
                           
                           	wat nnat arrat mat zanzanat


                        
            
                           
                           	12.
            
                           
                           	lalok rarok nok izok hihok mok
            
                           
                           	wat nnat forat arrat vat gat


                     
                  

               

            

             One day we receive a communication from the Centauri. We cannot understand it, but we assume it is a message of peace.

            
               farok crrrok hihok yorok clok kantok ok-yurp

            

            In a gesture of solidarity between humans and aliens, we decide that this message must be translated into Arcturan and sent to them.

            Your mission is to complete this translation.

         

         Embark on this intergalactic adventure by going through the Centauri peace message word by word. The message begins with farok. This word appears in Centauri sentences 5 and 7. The only word that appears in both those Arcturan sentences, and none of the others, is jjat. So farok = jjat. (Both farok and jjat appear in the same position in sentences 5 and 7, but, as you will discover, some Arcturan words do not appear in the same positions as their Centauri translations do.) Continue to ok-yurp, and beyond!

         Science fiction is all about the present. When you read the solution to this problem you will realise just how true this is.

         
             

         

         Our brief exploration of language and technology ended in outer space, three centuries into the future. We now return closer to home, and travel back in time.

      

   


   
      
         

             Lingo Bingo: Loan Words

         

         
            
               
[image: ]
               

            

            Loan Words

            From which languages did English borrow these words?

            
                

            

            1. ANORAK

            
               a) Nepali

               b) Indonesian

               c) Finnish

               d) Greenlandic

            

            2. YO-YO

            
               a) Bengali

               b) Ilocano (Philippines)

               c) Japanese

               d) Swahili

            

            3. SHAMPOO

            
               a) Arabic

               b) French

               c) Hindi

               d) Malagasy

            

            4. UKULELE

            
               a) Hawaiian

               b) Venetian

               c) Guarani

               d) Portuguese

            

            5. MOSQUITO

            
               a) Malayalam

               b) Maya

               c) Spanish

               d) Yoruba

            

            6. HOI POLLOI

            
               a) Fijian

               b) Greek

               c) Russian

               d) Swedish

            

            7. TATTOO (skin art)

            
               a) Samoan

               b) Sioux

               c) Tupiniquim (Brazil)

               d) Zulu

            

            8. TATTOO (military)

            
               a) Chinese

               b) Dutch

               c) French

               d) Scots Gaelic

            

            9. TAEKWONDO

            
               a) Japanese

               b) Turkish

               c) Korean

               d) Thai

            

            10. TOTEM

            
               a) Maori

               b) Igbo

               c) Rapa Nui (Easter Island)

               d) Ojibwa (North America)

            

            11. TOMATO

            
               a) Japanese

               b) Nahuatl (Mexico)

               c) Quechua (Peru)

               d) Urdu

            

            12. COLA

            
               a) Jamaican Creole

               b) Navajo

               c) Tamil

               d) Temne (West Africa)

            

         

      

   


   
      
         

            2

            Celts, Counts and Coats

            
               
[image: ]
               

            

            THE LANGUAGES OF THE BRITISH ISLES

         

         
             

         

         The British Isles is an archipelago of exotic indigenous languages and mysterious ancient scripts. Its inhabitants speak almost a dozen native tongues (and at least two indigenous sign languages). You are presumably fluent in at least one, the evolution of which will be the theme of this chapter. First, though, let’s journey back in time to the Early Middle Ages, where we will discover an ancient alphabet found nowhere else on Earth.

         Ogham – in Irish pronounced ‘ome’, to rhyme with ‘home’ – was a script used in Ireland between the fifth and ninth centuries. It survives mainly in the form of 330 or so inscriptions on stone monuments, which are the earliest written examples of the Irish language. The alphabet is of huge interest to linguists and historians, and nowadays is a proud symbol of Irish identity (as the tattoo parlours of Dublin and Cork will attest). Ogham words consist of a vertical stemline with notches or strokes cut across it, like a child’s drawing of a fish bone. Each group of notches or strokes represents an individual letter.
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OGHAM SWEET OGHAM

         
            Here are some names of plants in Old Irish written in both Ogham and the Latin alphabet. The English translations are for information only, and do not contribute to the solution of the problem.

            
               
[image: ]
               

            

            Write in the Latin alphabet:

            
               
[image: ]
               

            

            Write in Ogham:

            
               
                  
                     
                        
            
                           
                           	  
            
                           
                           	
nim  ash
            
                           
                           	
luis  elm


                     
                  

               

            

         

         The most recent Ogham stone inscription dates from the seventh century, although scribes must have had a working knowledge of the alphabet for a few hundred years after that, since historians have also found a few words in ink. The most curious example, in the margins of a ninth-century Old Irish manuscript (that uses the Latin alphabet), is an Ogham doodle that reads ‘massive hangover,’ presumably the scribe’s secret confession. Some things never change.

         Divination using Ogham is now popular among British pagans, who are attracted to the idea that it is an authentic, pre-Christian cultural artefact. Although it probably isn’t. Ogham was most likely inspired by the Latin alphabet, as used by Christian Romans in the early centuries AD.

         
            *

         

         When the Romans first came to Britain, in 55BC, the locals all spoke Celtic languages. The Celts were a European people who, during the previous 1,000 years, had spread over much of the continent, from Orkney to Turkey and from Portugal to Poland. The Celtic languages became extinct in mainland Europe by around the sixth century AD, but survived in the westernmost fringes of the British Isles. Together, the big three – Welsh, Irish and Scots Gaelic – are spoken today by about a million people. (In the Early Middle Ages, some Celtic language speakers emigrated from Britain to Brittany. Their language evolved into Breton, now spoken by about 200,000 people.)

         Celtic languages have many unusual characteristics that make them particularly strange and impenetrable to outsiders. First of all, the spelling. Can you pronounce Meadhbh, Caoimhe or Tadhg, all common Irish first names? Or how about the Welsh villages Ysbyty Ystwyth, Bwlch-gwyn and Llanfairpwllgwyngyllgogerychwyrndrobwllllantysiliogogogoch? (Answers at the bottom of page 38.)*

         ‘Mutation’, another exotic and distinctive feature of Celtic languages, is the propensity of the initial consonant of a word to change depending on how that word is used in a sentence. In Welsh, for example, the city of Bangor is usually written Bangor. Were you to say, however, that you went to Bangor, then you would say you went to Fangor (pronounced ‘vangor’, since the ‘f’ in Welsh is pronounced ‘v’). On the other hand, if you were in Bangor, you’d say you were in Mangor.

         Bangor, Fangor, Mangor? Let’s call the whole thing off.

         The change of a ‘b’ to an ‘f’ is known as a ‘soft mutation’. The consonants ‘c,’ ‘d’, ‘m’ and ‘t’ also have soft mutations, as you are about to discover. There are at least 30 grammatical rules concerning when a Welsh consonant undergoes a soft mutation. Thankfully for you, the next problem only concerns three of them.
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IN THE STREET, HE SAW A MUTANT!

         
            Here are some Welsh nouns in their unmutated forms with their English translations:

            
               
                  
                     
                        
            
                           
                           	  
            
                           
                           	beic
            
                           
                           	bicycle
            
                           
                           	dafad
            
                           
                           	sheep


                        
            
                           
                           	 
            
                           
                           	ceffyl
            
                           
                           	horse
            
                           
                           	darlun
            
                           
                           	picture


                        
            
                           
                           	 
            
                           
                           	ci
            
                           
                           	dog
            
                           
                           	theatr
            
                           
                           	theatre


                        
            
                           
                           	 
            
                           
                           	cath
            
                           
                           	cat
            
                           
                           	bachgen
            
                           
                           	boy


                        
            
                           
                           	 
            
                           
                           	tad
            
                           
                           	father
            
                           
                           	 
            
                           
                           	 


                     
                  

               

            

            Here are some Welsh sentences with their English translations. The order of words in Welsh is important. The dd is pronounced ‘th’, as in ‘this’, and ll is pronounced by putting your tongue on the roof of your mouth as if you are about to say an ‘l’, and blowing.

            
               
                  
                     
                        
            
                           
                           	   
            
                           
                           	Aeth Megan i Fangor
            
                           
                           	Megan went to Bangor


                        
            
                           
                           	 
            
                           
                           	Aeth Emrys i Aberystwyth
            
                           
                           	Emrys went to Aberystwyth


                        
            
                           
                           	 
            
                           
                           	Mae dafad yma
            
                           
                           	A sheep is here


                        
            
                           
                           	 
            
                           
                           	Mae yma ddafad
            
                           
                           	Here is a sheep


                        
            
                           
                           	 
            
                           
                           	Mae yn Aberystwyth dad
            
                           
                           	In Aberystwyth is a father!


                        
            
                           
                           	 
            
                           
                           	Mae Megan yn Llangollen
            
                           
                           	Megan is in Llangollen


                        
            
                           
                           	 
            
                           
                           	Gwelodd Megan fachgen
            
                           
                           	Megan saw a boy


                        
            
                           
                           	 
            
                           
                           	Gwelodd ddarlun
            
                           
                           	She saw a picture


                        
            
                           
                           	 
            
                           
                           	Gwelodd y dyn gath
            
                           
                           	The man saw a cat


                     
                  

               

            

             Choose the correct Welsh translation for each English sentence below.

            1. He saw a bicycle in the street

a) Gwelodd beic yn y stryd 

b) Gwelodd feic yn y stryd 

c) Gwelodd yn y stryd beic 

d) Gwelodd yn y stryd feic

            
                

            

            2. In the street, he saw a bicycle!

a) Gwelodd yn y stryd feic!

b) Gwelodd yn y stryd beic!

c) Gwelodd beic yn y stryd!

d) Gwelodd feic yn y stryd!

            
                

            

            3. In the theatre, she saw a horse!

a) Gwelodd yn y theatr geffyl!

b) Gwelodd ceffyl yn y theatr!

c) Gwelodd yn y theatr ceffyl!

d) Gwelodd geffyl yn y theatr!

            
                

            

            4. The boy’s father saw a dog

a) Gwelodd dad y bachgen gi

b) Gwelodd tad y bachgen gi

c) Gwelodd tad y bachgen ci

d) Gwelodd dad y bachgen ci

         

         Linguistic mutations arise because, as languages change and evolve, so do their pronunciations. Depending on factors such as the preceding sound, ‘t’s become ‘d’s, or ‘b’s become ‘f’s. And so on. You can hear this happening already in English: if you were to ask an American to say the word ‘metal’, they would pronounce it closer to ‘medal’. The consonant has softened from a ‘t’ to a ‘d’ just like it does in a Welsh mutation. In the Celtic languages, however, the spellings were altered to reflect changes in pronunciation, something that has not yet happened in American English. Goddit? Whaddever.

         
            *

         

         Now you’re an expert on these grammatical griffins, prepare to meet even more terrifying mutants from across the Irish Sea.

         Ireland is one of the most densely named countries in Europe. The number of named administrative units it has – which are divided into counties, baronies, parishes and townlands – is around 65,000. Were you to drive around Ireland, you would notice that all these places have two names: an Irish one and an English one. Since 2012 both names have equal legal status, the culmination of a national commission set up in the 1940s to restore the original Irish names after centuries of Anglicisation. (A standardised English-language spelling was introduced when the Ordnance Survey did its first large-scale survey of Ireland in the nineteenth century.)

         Many Irish placenames are named after geographical features. In some cases, the English name is a direct translation of the Irish one. For example, Highpark is An Pháirc Ard, since páirc means ‘park’, and ard means ‘high’. In other cases, the English name is a phonetic imitation of the Irish one. For example, Ballynaparka is how you pronounce Baile na Páirce, which means ‘Town of the Park’. Did you see what just happened? The Irish word for ‘park’ can be written as páirc, pháirc and páirce. The following problem, which requires you to deduce which word form is used in which situation, is the most fiendish in the book so far.
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TOPONYM O’ THE MORNING

         
            Here are some Irish place names. The first 12 have English names that are phonetic imitations of the Irish names. The remaining five have English names that are translations.

            
               
                  
                     
                        
            
                           
                           	English
            
                           
                           	Irish
            
                           
                           	Translation


                        
            
                           
                           	Ballynaparka
            
                           
                           	Baile na Páirce
            
                           
                           	Town of the Park


                        
            
                           
                           	Binbane
            
                           
                           	An Bhinn Bhán
            
                           
                           	The White Peak


                        
            
                           
                           	Bunagortbaun
            
                           
                           	Bun an Ghoirt Bháin
            
                           
                           	Base of the White Field


                        
            
                           
                           	Buncurry
            
                           
                           	Bun an Churraigh
            
                           
                           	Base of the Marsh


                        
            
                           
                           	Clonamully
            
                           
                           	Cluain an Mhullaigh
            
                           
                           	Meadow of the Summit


                        
            
                           
                           	Curraghmore
            
                           
                           	An Currach Mór
            
                           
                           	The Big Marsh


                        
            
                           
                           	Dunard
            
                           
                           	An Dún Ard
            
                           
                           	The High Fort


                        
            
                           
                           	Glenamuckaduff
            
                           
                           	Gleann na Muice Duibhe
            
                           
                           	Valley of the Black Pig


                        
            
                           
                           	Gortnakilly
            
                           
                           	Gort na Cille
            
                           
                           	Field of the Church


                        
            
                           
                           	Kilcarn
            
                           
                           	Cill an Chairn
            
                           
                           	Church of the Mound


                        
            
                           
                           	Kilknock
            
                           
                           	Coill an Chnoic
            
                           
                           	Wood of the Hill


                        
            
                           
                           	Killeshil
            
                           
                           	An Choill Íseal
            
                           
                           	The Low Wood


                        
            
                           
                           	Blackabbey
            
                           
                           	An Mhainistir Dhubh
            
                           
                           	The Black Abbey


                        
            
                           
                           	Highpark
            
                           
                           	An Pháirc Ard
            
                           
                           	The High Park


                        
            
                           
                           	Castlepark
            
                           
                           	Páirc an Chaisleáin
            
                           
                           	Park of the Castle


                        
            
                           
                           	Whitefield
            
                           
                           	An Gort Bán
            
                           
                           	The White Field


                        
            
                           
                           	Woodland
            
                           
                           	Talamh na Coille
            
                           
                           	Land of the Wood


                     
                  

               

            

            What are the Irish names and English translations of these towns and villages?

            
               	Mullaghbane

               	Knocknakillardy

               	Gortnabinna

               	Blackcastle

            

         

         This is a very tricky problem, not to be done at the wheel.

         I’ll set you up. First, draw up a vocab list. You know the Irish for ‘park’, ‘town’ and ‘high’. By comparing patterns among the Irish names and the English translations you can deduce the meanings of the rest of the words. That should give you a good idea of the English translations of the four places in the question. What’s much harder is working out the correct way to spell each of the Irish words.

         When you look at the list of place names, you’ll notice that they have only two types of structure. They might be made up of one noun and one adjective, in which case the Irish name begins with An, meaning ‘the’. Or they might consist of two nouns (and maybe an adjective) in the form ‘X of the Y’. In that case the Irish name has the word an or na, meaning ‘of the’, in the middle of it. Written more formally, these two types of structure are as follows:

         
            (i) An [noun] [adjective]

            (ii) [noun] an/na [noun] [optional adjective]

         

         There are thus three different positions a noun can take in an Irish place name: at the beginning of the name (when it is one of two nouns); following An at the beginning of the name (when it is the only noun); or preceded by an or na when it is the second noun. Let’s call these positions 1, 2 and 3. Draw up a table of all the nouns in the list above, sorting them into these three positions.

         If you are a genius at languages, you will have done this straight away, and you will be well on your way to solving the problem. For most of us, however, even with this table to analyse, the pattern is still quite hard to decipher, since it relies on a tiny detail that is obscured in a noise of unfamiliar Celtic spellings.

         The detail is the letter ‘i’. Irish nouns can be divided into those whose final vowel (of the basic form) is an ‘i’, and those whose final vowel isn’t. (Position 1 presents the basic form.) Páirc falls into the first category. Gort falls into the second. Both classes of noun mutate in different ways depending on which position they are in. As do the adjectives that descibe them.

         You now have enough information to make a stab at the answers. Note that Knocknakillardy has two possible Irish names because the English pronunciation ‘kill’/‘kil’ can refer to any of Cill, Cille, Coill, Choill or Coille. I hope you kill/kil this problem, before it kill/kils you.

         
            *

         

         The Germanic tribes that landed on Britain’s eastern shores in the fifth century AD conquered most of the island, pushing the Celtic-language speakers to its northern and western extremities. These immigrants, the Anglo-Saxons, were the first speakers of a new indigenous tongue, English. Although to the ears – and eyes – of English speakers nowadays, the language they spoke is almost as unintelligible as Irish or Welsh.
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WE ALL LOVED THE GIRL

         Here are some sentences in Old English and their translations in Modern English. The letter þ is pronounced like the ‘th’ in ‘thin’; the letter æ like the ‘a’ in ‘cat’.

         
            
               
                  
                     
            
                        
                        	wit lufodon þæt mægden
            
                        
                        	we two loved the girl


                     
            
                        
                        	þæt mægden unc lufode
            
                        
                        	the girl loved us two


                     
            
                        
                        	ge lufodon þone cyning
            
                        
                        	you all loved the king


                     
            
                        
                        	se cyning inc lufode
            
                        
                        	the king loved you two


                     
            
                        
                        	þæt mægden we lufodon
            
                        
                        	we all loved the girl


                     
            
                        
                        	we inc lufodon
            
                        
                        	we all loved you two


                     
            
                        
                        	wit eow lufodon
            
                        
                        	we two loved you all


                     
            
                        
                        	unc lufode se æþeling
            
                        
                        	the prince loved us two


                     
            
                        
                        	þæt cild ge lufodon
            
                        
                        	you all loved the child


                     
            
                        
                        	 
            
                        
                        	 


                     
            
                        
                        	Translate into Modern English:
            
                        
                        	Translate into Old English:


                     
            
                        
                        	 
            
                        
                        	 


                     
            
                        
                        	1. se cyning eow lufode

            
                        
                        	4. The prince loved the child


                     
            
                        
                        	2. ge lufodon þæt mægden

            
                        
                        	5. The child loved the prince


                     
            
                        
                        	3. wit inc lufodon

            
                        
                        	6. We all loved the child


                     
            
                        
                        	 
            
                        
                        	7. The child loved you two


                  
               

            

         

         Once upon a time in Germany there lived a clever boy called Jacob Grimm. Jacob loved words and languages. In particular, he loved to study the connections between the same words in different languages.

         ‘Isn’t it interesting’, he thought to himself as he ate his perfectly cooked porridge, ‘that in German, English and Icelandic, words with similar meanings often look very similar?’

         ‘And how curious it is,’ he reasoned as he nibbled on a gingerbread man, ‘that certain sounds in one language usually correspond to the same sounds in another. For example, a “d” in a German word is often a “th” in an English word, such as der/the, drei/three, danke/thanks.’

         ‘I know what I will do,’ exclaimed Jacob one morning as he crunched on a red apple. ‘I will write a big long book with all my ideas in it!’

         Jacob published his book, Deutsche Grammatik, in 1822, and it brought him huge acclaim – at least among linguists – because of its scientific approach to analysing how pronunciation changes over time. Before his book, scholars had thought that word sounds evolved haphazardly. But Jacob showed that sound shifts transform all the words of a language systematically. For example, it wasn’t just that, say, some ‘p’s become ‘f’s when one language evolves into another – all ‘p’s become ‘f’s. Jacob’s theory that changes affecting consonants like ‘p’ and ‘f’ were regular and exceptionless across a group of languages is known as Grimm’s law. It revolutionised historical linguistics, the discipline that aims to reconstruct ancestral languages by studying patterns of sound change.

         And Jacob lived happily ever after.

         Grimm, of course, is much better known as the compiler (together with his younger brother Wilhelm) of a book of fairy tales. In fact, the brothers’ interest in folk stories stemmed from their desire to study, and preserve, the German language. A century later, J. R. R. Tolkien’s fascination with the origins of English became the foundation for his fantasy novels. It is notable that Grimm and Tolkien, the creators of two of the best-known fairytale universes, both started their careers as historical linguists.

         In the next puzzle, you will explore the magical world that Jacob Grimm brought to life. It involves the concept of a ‘proto-language’, a language hypothesised to have existed from which other known languages evolved. The ancestor of English, German and the Scandinavian languages is called Proto-Germanic.

         Historical linguists believe Proto-Germanic was spoken 2,000 years ago in the area around Denmark, southern Norway and southern Sweden. (By convention, a word in a reconstructed proto-language is always preceded by an asterisk, as in *krampaz, to indicate that it is a hypothesised form.)
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IT’S GRIMM UP NORTHWEST EUROPE

         
            Fill in the blanks in the following grid. The letter ð, or ‘eth’, indicates a voiced ‘th’ as in ‘this’, the letter þ, or ‘thorn’, indicates a voiceless ‘th’ as in ‘thin’, and the æ sounds like the vowel in ‘bed’. The ( ˉ ) in Proto-Germanic, and the ( ΄́ ) in Icelandic, both indicate long vowels. The letter j in Proto-Germanic and German is pronounced ‘y’. Nouns in German are capitalised. The letter w in German is pronounced ‘v’.

         

         
            
[image: ]
            

         

         Because sound shifts are regular between proto-languages and their descendants, you can fill in the grid much as you would a Sudoku puzzle, using deductive logic across both rows and columns. Indeed, this puzzle is a simplified form of the kind of work historical linguists do every day. (You may have noticed that Icelandic seems to have changed the least since Proto-Germanic, a consequence of Iceland’s geographic isolation.)

         Other languages descended from Proto-Germanic include Afrikaans, Faroese, Scots and Yiddish. And Dutch, the closest major language to English, so I’m going to sneak it into this chapter.

         Despite its similarities with English, spoken Dutch is notoriously hard to make sense of. Hence the phrase ‘double Dutch’: something twice as unintelligible as the already incomprehensible. The next problem involves a different type of double Dutch: the language’s unusually large number of homonyms, or words that sound or look similar but have multiple meanings, and which are the basis of many puns. For example, the word deken means ‘deacon’, laken means ‘to strongly disapprove of’, and kussen means ‘kissing’/‘to kiss’ So the sentence, Dekens laken kussen means ‘Deacons strongly disapprove of kissing’. However, deken also means ‘blanket’, laken also means ‘bedsheet’, and kussen also means ‘pillow’. Thus the sentence can also be read: ‘Blankets bedsheet pillow.’

         For more hilarious homonyms from Holland, read on.
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TRIPLE DUTCH

         
            The following sentences are grammatically correct. Their translations are listed below in random order.

            The words vliegen and weg each have two meanings. What are they? What are the three meanings each of bij and graven?

            
               	Wij laken het graven graven.

               	Graven graven nooit graven.

               	Als vliegen vliegen laken, vliegen vliegen nooit.

               	Als achter vliegen vliegen vliegen, vliegen vliegen vliegensvlug.

               	Twee vliegen vliegen over de weg weg en er is een bij bij.

               	De weg is weg.

               	De vliegen vliegen bij de bij.

            

            a. The road is away.

            b. If flies fly behind flies, flies fly as fast-as-a-fly.

            c. If flies strongly disapprove of flying, flies will never fly.

            d. The flies fly near to the bee.

            e. Counts (noblemen) never dig graves.

            f. Two flies fly over the road away and there is a bee with [them].

            g. We strongly disapprove of the digging of graves.

         

         Flying fast-as-a-fly back to Britain, we resume the story of English. In 1066, the Normans invaded, which began a period during which the ruling elite spoke Anglo-Norman, a dialect of Old French. This was a time of jousting knights, chivalric codes of honour and patterned armorial bearings. In 1484, Richard III set up the College of Arms, the official heraldic authority in the kingdom, whose job it was to grant new coats of arms.

         When the College of Arms grants a new coat of arms, the official documentation contains a formal description of the pattern in ‘blazon’ (the ‘a’ is pronounced as in ‘black’), the technical language of heraldry. Blazon has its own syntax, grammar and vocabulary, mostly derived from Old French. For administrative purposes, the blazon descripton is what’s important about a shield: it defines the pattern precisely and succinctly, enabling the College of Arms to make sure each coat of arms is unique. It also means that a person can easily communicate what’s on the shield with no ambiguities about the colour, symbols or arrangement. A blazon description from 1484 is as clear as is one from 2020.

         The College of Arms currently grants around 150 coats of arms a year, all of them with official blazon descriptions. To get one will cost you about £7,000. It’s a lot of money, although they do last forever.
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AN ARMOIRE OF COATS

         
            Match the nine shields shown below to their correct blazon descriptions opposite. Use the colour key to determine the colours in the shields.

            
               
[image: ]
               

            

            
               1. Quarterly 1 & 4 chequy Gules and Argent 2 & 3 Argent three gouttes Gules two one

               2. Azure a bend sinister Argent in dexter chief four roundels Sable

               3. Per pale Azure and Gules on a chevron Sable four roses Argent a chief Or

               4. Per chevron Azure and Gules overall a lozenge counterchanged in sinister chief an annulet Argent

               5. Quarterly Azure and Gules overall an escutcheon chequy Sable and Argent

               6. Vert on a fess Sable three lozenges Argent

               7. Argent a bend embattled between two lozenges Sable

               8. Per bend Or and Argent in sinister chief a cross crosslet Sable

               9. Or three chevrons Gules impaling or a cross Gules on a bordure Sable

            

            In the blank shields below, draw the patterns described by the following blazons:

            
               
[image: ]
               

            

            
               10. Quarterly Azure and Or overall five lozenges Sable three one one a bordure Vert.

               11. Per chevron Argent and Gules in sinister chief a roundel or in dexter chief a cross crosslet Sable.

            

         

         In the centuries after the Norman conquest, the English language incorporated many words from Old French. A few centuries after that, English began to plunder an even older European language, Ancient Greek. It has long been the custom that scientists and inventors, upon discovering or building something new, reach for their Classical dictionaries. For example, when the Victorian palaeontologist Richard Owen wanted a name for the giant reptile-like skeletons found in fossils, he borrowed the ancient Greek words deinos and sauros, for ‘terrible’ and ‘lizard’, thus coining the term ‘dinosaur’. For the following problem I am assuming you are familiar with some basic scientific terms.
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IT’S ALL GREEK TO ME

         
            Here are some English words with Ancient Greek roots.

         

         
            
               
                  
                     
            
                        
                        	Agoraphobia
            
                        
                        	    
            
                        
                        	an abnormal fear of open or public places


                     
            
                        
                        	Alexander
            
                        
                        	 
            
                        
                        	defender of men


                     
            
                        
                        	Anaesthesia
            
                        
                        	 
            
                        
                        	the absence of sensation, especially pain


                     
            
                        
                        	Anthropology
            
                        
                        	 
            
                        
                        	the scientific study of the origin and behaviour of humans, and their physical, social and cultural development


                     
            
                        
                        	Antipathy
            
                        
                        	 
            
                        
                        	a strong feeling of aversion or repugnance


                     
            
                        
                        	Antonym
            
                        
                        	 
            
                        
                        	a word that means the opposite of another word


                     
            
                        
                        	Bibliophile
            
                        
                        	 
            
                        
                        	a lover/collector of books


                     
            
                        
                        	Dactylonomy
            
                        
                        	 
            
                        
                        	the art of counting with fingers


                     
            
                        
                        	Demagogue
            
                        
                        	 
            
                        
                        	a leader who appeals to popular prejudices


                     
            
                        
                        	Dendroclastic
            
                        
                        	 
            
                        
                        	a destroyer of trees


                     
            
                        
                        	Epeolatry
            
                        
                        	 
            
                        
                        	the worship of words


                     
            
                        
                        	Fibromyalgia
            
                        
                        	 
            
                        
                        	muscle pain


                     
            
                        
                        	Gastrosoph
            
                        
                        	 
            
                        
                        	a person skilled in matters of eating



                     
            
                        
                        	Hippodrome
            
                        
                        	 
            
                        
                        	an arena for horse races


                     
            
                        
                        	Misogyny
            
                        
                        	 
            
                        
                        	a hatred of women


                     
            
                        
                        	Morology
            
                        
                        	 
            
                        
                        	the study of fools


                     
            
                        
                        	Paediatrics
            
                        
                        	 
            
                        
                        	branch of medicine relating to children


                     
            
                        
                        	Pelophilous
            
                        
                        	 
            
                        
                        	mud or clay-loving


                     
            
                        
                        	Polygamy
            
                        
                        	 
            
                        
                        	the condition or practice of having more than one spouse at one time


                     
            
                        
                        	Tachycardia
            
                        
                        	 
            
                        
                        	a rapid heart rate


                     
            
                        
                        	Telepathy
            
                        
                        	 
            
                        
                        	communication by means other than the senses.


                  
               

            

         

         
            Derive the meanings of the following English words, several of which are very rare:

         

         
            
               
                  
                     
            
                        
                        	  
            
                        
                        	Bibliophobia
            
                        
                        	Misandry
            
                        
                        	Mystagogue


                     
            
                        
                        	 
            
                        
                        	Cardialgia
            
                        
                        	Misanthropy
            
                        
                        	Pelotherapy


                     
            
                        
                        	 
            
                        
                        	Dendrolatry
            
                        
                        	Misogamy
            
                        
                        	Philanthropism


                     
            
                        
                        	 
            
                        
                        	Dromomania
            
                        
                        	Misopedia
            
                        
                        	Photagogue
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