www.folj.com/puzzles/very-difficult-analytical-puzzles.htm
The Emperor

You are the ruler of a medieval empire and you are about to have a celebration tomorrow. The celebration is the most important party you have ever hosted. You've got 1000 bottles of wine you were planning to open for the celebration, but you find out that one of them is poisoned. 

The poison exhibits no symptoms until death. Death occurs within ten to twenty hours after consuming even the minutest amount of poison.

You have thousands of prisoners at your disposal and just under 24 hours to determine which single bottle is poisoned. 

What is the smallest number of prisoners you must have to drink from the bottles to be absolutely sure to find the poisoned bottle within 24 hours?

The Fake Coin

You have twelve coins. You know that one is fake. The only thing that distinguishes the fake from the real ones is that its weight is imperceptibly different. You have a perfectly balanced scale that only tells which side weighs more than the other side. 

What is the smallest number of times you must use the scale in order to always find the fake coin? 

Use only the twelve coins themselves and no others, no other weights, no cutting coins, no pencil marks on the scale. etc. 

These are modern coins, so the fake coin is not necessarily lighter. 

Presume the worst case scenario, and don't hope that you will pick the right coin on the first attempt.

The Trainee Technician

A 120 wire cable has been laid firmly underground between two telephone exchanges located 10km apart. 

Unfortunately after the cable was laid it was discovered to be the wrong type, the problem is the individual wires are not labeled. There is no visual way of knowing which wire is which and thus connections at either end is not immediately possible. 

You are a trainee technician and your boss has asked you to identify and label the wires at both ends without ripping it all up. You have no transport and only a battery and light bulb to test continuity. You do have tape and pen for labeling the wires. 

What is the shortest distance in kilometers you will need to walk to correctly identify and label each wire?

The Stark Raving Mad King

A stark raving mad king tells his 100 wisest men he is about to line them up and place either a red or blue hat on each head. Once lined up, they must not communicate amongst themselves nor attempt to look behind them nor remove their own hat.

The king tells the wise men that they will be able to see all the hats in front of them. They will not be able to see the color of their own hat or the hats behind them, although they will be able to hear the answers from all those behind them.

The king will then start with the wise man in the back and ask "what color is your hat?" The wise man will only be allowed to answer "red" or "blue," nothing more. If the answer is incorrect then the wise man will be silently killed. If the answer is correct then the wise man may live but must remain absolutely silent. 

The king will then move on to the next wise man and repeat the question.

Before they are lined up, the king makes it clear that if anyone breaks the rules then all the wise men will die. The king listens in while the wise men consult each other to make sure they don't devise a plan to communicate anything more than their guess of red or blue.

What is the maximum number of men they can be guaranteed to save?

The Card Trick

I ask Alex to pick any 5 cards out of a deck with no Jokers. 

He can inspect then shuffle the deck before picking any five cards. He picks out 5 cards then hands them to me (Peter can't see any of this). I look at the cards and I pick 1 card out and give it back to Alex. I then arrange the other four cards in a special way, and give those 4 cards all face down, and in a neat pile, to Peter. 

Peter looks at the 4 cards i gave him, and says out loud which card Alex is holding (suit and number). How? 

The solution uses pure logic, not sleight of hand. All Peter needs to know is the order of the cards and what is on their face, nothing more.

The Warden

The warden meets with 23 new prisoners when they arrive. He tells them, "You may meet today and plan a strategy. But after today, you will be in isolated cells and will have no communication with one another. 

"In the prison is a switch room, which contains two light switches labeled 1 and 2, each of which can be in either up or the down position. I am not telling you their present positions. The switches are not connected to anything. 

"After today, from time to time whenever I feel so inclined, I will select one prisoner at random and escort him to the switch room. This prisoner will select one of the two switches and reverse its position. He must flip one switch when he visits the switch room, and may only flip one of the switches. Then he'll be led back to his cell. 

"No one else will be allowed to alter the switches until I lead the next prisoner into the switch room. I'm going to choose prisoners at random. I may choose the same guy three times in a row, or I may jump around and come back. I will not touch the switches, if I wanted you dead you would already be dead.

"Given enough time, everyone will eventually visit the switch room the same number of times as everyone else. At any time, anyone may declare to me, 'We have all visited the switch room.' 

"If it is true, then you will all be set free. If it is false, and somebody has not yet visited the switch room, you will all die horribly. You will be carefully monitored, and any attempt to break any of these rules will result in instant death to all of you" 

What is the strategy they come up with so that they can be free?

http://www.expandyourmind.com/logicproblems
MILK JUGS: 

A milkman has two empty jugs: a three gallon jug and a five gallon jug.  How can he measure exactly one gallon without wasting any milk? 

  
SOCKS and SHOES: 

You are in the dark, and on the floor there are six shoes of three colors, and a heap of twenty-four socks, black and brown.  How many socks and shoes must you take into the light to be certain that you have a matching pair of socks and a matching pair of shoes? 

  
PLAYING CARDS: 

There are three playing cards lying face up, side by side.  A five is just to the right of a two.  A five is just to the left of a two.  A spade is just to the left of a club, and a spade is just to the right of a spade.  

What are the three cards? 

  
TRUE STATEMENTS: 

A. The number of false statements here is one. 

B. The number of false statements here is two. 

C. The number of false statements here is three. 

D. The number of false statements here is four. 


Which of the above statements is true? 

  
FOUR DIGIT NUMBER: 

What is the four-digit number in which the first digit is one-third the second, the third is the sum of the first and second, and the last is three times the second?

  
TRAINS: 

One train runs from A to B at 105 miles per hour, the other runs from B to A at 85 miles per hour.  How far apart were the two trains 30 minutes prior to their crossing? 

  
MATH PUZZLE: 

Assume 9 is twice 5; how will you write 6 times 5 in the same system of notation? 

  
LOGIC POEM: 

The following verse spells out a word, letter by letter.  "My first" refers to the word's first letter, and so on.  What's the word that this verse describes? 

My first is in fish but not in snail
My second in rabbit but not in tail
My third in up but not down
My fourth in tiara not in crown
My fifth in tree you plainly see
My whole a food for you and me

  
TWIN BROTHERS: 

Suppose there are twin brothers; one which always tells the truth and one which always lies.  What single yes/no question could you ask to either brother to figure out which one is which? 

  
THREE BOXES: 

There are three boxes, one contains only apples, one contains only oranges, and one contains both apples and oranges.  The boxes have been incorrectly labeled such that no label identifies the actual contents of the box it labels.  Opening just one box, and without looking in the box, you take out one piece of fruit.  By looking at the fruit, how can you immediately label all of the boxes correctly. 

Which box did you open and how can you be sure to label all boxes correctly? 

  
BOY or GIRL: 

A boy and a girl are sitting on the porch.  "I'm a boy," says the child with black hair.  "I'm a girl," says the child with red hair. 

If at least one of them is lying, who is which? 

  
FOOTBALL POSITIONS: 

Bill, Ken, and Mark are, not necessarily in this order, a quarterback, a receiver, and a kicker.  The kicker, who is the shortest of the three, is a bachelor.  Bill, who is Ken's father-in-law, is taller than the receiver. 

Who plays in which position? 

  
THREE SPIES: 

Three spies, suspected as double agents, speak as follows when questioned: 

Albert: "Bertie is a mole."
Bertie: "Cedric is a mole."
Cedric: "Bertie is lying."


Assuming that moles lie, other agents tell the truth, and there is just one mole among the three, determine: 

1.) Who is the mole? 
2.) If, on the other hand there are two moles present, who are they?

RIVER CROSSING: 

A man needs to cross a river in a canoe.  With him, he has a bag of grain, a chicken, and a fox.  He can only carry one of the three at a time.  If he leaves the grain and the chicken, the chicken will eat the grain.  If he takes the grain, the fox will eat the chicken. 

How does he successfully cross the river with his load?

HOW OLD?: 

If you add the age of a man to the age of his wife, the result is 91.  He is now twice as old as she was when he was as old as she is now. 

How old is the man and his wife?

  
CUT THE CAKE: 

How is it possible to cut a traditional circular cake into 8 equal size pieces, with only 3 cuts? 


WHAT'S MY ADDRESS?: 

I live on Sunset Boulevard, where there are 6 houses on my side of the block.  The house numbers are consecutive even numbers.  The sum of all 6 house numbers is 8790.  You don't know which block I live on, and it's a long street, but I will tell you that I live in the lowest number on my side of the block.  What's my address?

PUZZLE SOLVING: 

If the puzzle you solved before you solved the puzzle you solved after you solved the puzzle you solved before you solved this one, was harder than the puzzle you solved after you solved the puzzle you solved before you solved this one, was the puzzle you solved before you solved this one harder than this one? 



  

BURNING ROPES: 

A rope burns non-uniformly for exactly one hour.  How do you measure 45 minutes, given two such ropes?

http://hlavolamy.szm.sk/brainteasers/logic-puzzles-3.htm

Pears

There are a few trees in a garden. On one of them, a pear tree, there are pears (quite logical). But after a strong wind blew, there were neither pears on the tree nor on the ground. How come? 

Apples

A basket contains 5 apples. Do you know how to divide them to 5 kids so that each one has an apple and one apple stays in the basket? 

Sack

A poor farmer went to a market to sell some peas and lentils, however as he had only one sack and didn't want to mix peas and lentils, he poured in the peas at first, bound the sack up and than poured in the lentils. At the market a rich innkeeper wanted to buy the peas, but he did not want the lentils.

How would you solve this problem if you had only the sack of the innkeeper, which he wants to keep (without devaluing the goods). 

Marine 

The captain of a big ship was telling this interesting story: "Once I saw two marines standing on the opposite sides of the ship. One was looking to the west and the other one to the east. And they saw each other very well."

How can that be possible? 

Ship Ladder

A ship anchored in a port has a ladder (beginning and ending with a tave), where the bottom tave touches the water. The distance between taves is 20 cm and the length of the ladder is 180 cm. The tide is rising at the speed of 15 cm each hour.

When will the water be on the third tave from the top? 

Hotel Bill

Three people check into a hotel. They pay $30 to the manager and go to their room. The manager finds out that the room rate is $25 and gives $5 to the bellboy to return. On the way to the room the bellboy reasons that $5 would be difficult to share among three people so he pockets $2 and gives $1 to each person. Now each person paid $10 and got back $1. So they paid $9 each, totalling $27. The bellboy has $2, totalling $29.

Where is the remaining dollar? 

Hotel

13 people came into a hotel with 12 rooms and everybody wanted his own room. The bellboy solved this problem.

He asked the thirteenth guest to wait a moment with the first guest in room number 1. So in the first room there were two people. The bellboy took the third guest to room number 2, the fourth to number 3, ... and the twelfth guest to room number 11. Then he returned to room number 1 and took the thirteenth guest to empty room number 12.

How can everybody have his own room? 

Puzzling Prattle (by Sam Loyd)

Two children, who were all tangled up in their reckoning of the days of the week, paused on their way to school to straighten matters out. "When the day after tomorrow is yesterday," said Priscilla, then 'today' will be as far from Sunday as that day was which was 'today' when the day before yesterday was tomorrow!"

On which day of the week did this puzzling prattle occur? 

Twins

Two girls are born to the same mother, on the same day, at the same time, in the same year and yet they're not twins. How can this be? 

Photograph

I am looking at somebody's photo. Who is it I am looking at, if I don't have any brothers or sisters and the father of that man on the photo is the son of my father? 

One-Way Street
A girl who was just learning to drive went down a one-way street in the wrong direction, but didn't break the law. How come? 

Cost of War

Here's a variation on a famous puzzle by Lewis Carroll, who wrote Alice's Adventures in Wonderland.

A group of 100 soldiers suffered the following injuries in a battle: 70 soldiers lost an eye, 75 lost an ear, 85 lost a leg, and 80 lost an arm.

What is the minimum number of soldiers who must have lost all 4? 

Bavarian

Having 2 glasses, in one is 10 cl of tonic and in the other 10 cl of fernet. Pour 3 cl of tonic to the glass with fernet and after thorough mixing pour 3 cl of the mixture back to the glass with the tonic. Is there now more tonic in the glass of fernet or more fernet in the glass of tonic?

(Ignore chemical composition!) 

Just in Time

What occurs once in every minute, twice in every moment, yet never in a thousand years? 

The Short Ones

Why can't a man living in the USA be buried in Canada? 

Is it legal for a man in California to marry his widow's sister? Why? 

A man builds a house rectangular in shape. All sides have southern exposure. A big bear walks by, what color is the bear? Why? (similar to the Bear riddle in the section Einstein's Riddles) 

If there are 3 apples and you take away 2, how many do you have? 

How far can a dog run into the woods? 

One big hockey fan claimed to be able to say the score before any game. How did he do it? 

You can start a fire if you have alcohol, petrol, kerosene, paper, candle, coke, a full matchbox and a piece of cotton wool. What is the first thing you light? 

Why do Chinese men eat more rice than Japanese men? 

What word describes a woman who does not have all her fingers on one hand?

http://www.puzzle.dse.nl/logical/index_us.html

The Wolf, the Goat, and the Cabbage 

A man has a wolf, a goat, and a cabbage. He must cross a river with the two animals and the cabbage. There is a small rowing-boat, in which he can take only one thing with him at a time. If, however, the wolf and the goat are left alone, the wolf will eat the goat. If the goat and the cabbage are left alone, the goat will eat the cabbage. 

The Question: How can the man get across the river with the two animals and the cabbage? 

Absurd Answers 

Here are three answers: 

Answer A 

Answer A or B 

Answer B or C 

The Question: There is only one correct answer to this question. Which answer is this? 

Growing Water-Lily 

In the middle of a round pool lies a beautiful water-lily. The water-lily doubles in size every day. After exactly 20 days the complete pool will be covered by the lily. 

The Question: After how many days will half of the pool be covered by the water-lily? 

Thoughtless Thief 

A rather silly car thief stole, without knowing it, the car of the chief of police. The police immediately started an investigation and on the basis of witness depositions, four suspects were arrested that were seen near the car at the time of the crime. Because the chief of police took the case very seriously, he decided to examine the suspects personally and use the new lie-detector of the police station. Each suspect gave three statements during the examinations, that are listed below: 

Suspect A: 

In high-school I was in the same class as suspect C. 

Suspect B has no driving license. 

The thief didn't know that it was the car of the chief of police. 

Suspect B: 

Suspect C is the guilty one. 

Suspect A is not guilty. 

I never sat behind the wheel of a car. 

Suspect C: 

I never met suspect A until today. 

Suspect B is innocent. 

Suspect D is the guilty one. 

Suspect D: 

Suspect C is innocent. 

I didn't do it. 

Suspect A is the guilty one. 

With so many contradicting statements, the chief of police lost track. To make things worse, it appeared that the lie-detector didn't quite work yet as it should, because the machine only reported that exactly four of the twelve statements were true, but not which ones. 

The Question: Who is the car thief?

Tick-Tack-Toe 

David and Angela play a game of tick-tack-toe. In this game, the players try to get three circles or three crosses in a row (horizontal, vertical, or diagonal). 

They follow the following rules: 

· A player always tries to win: if a player can place his own symbol (X or O) in a row which already contains two of his own symbols, he will do so. 

· A player always tries to avoid that his opponent wins: if a player can place his own symbol (X or O) in a row which already contains two of the symbols of his opponent, he will do so. 

Of course, the first rule has precedence over the second rule, because the game can be won in this way. 
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In the game shown here, 6 moves have been done. David plays with crosses (X) and Angela plays with circles (0). However, we don't know who started the game. 

The Question: Who will win this game?

Little Lies 

Richard is a strange liar. He lies on six days of the week, but on the seventh day he always tells the truth. He made the following statements on three successive days: 

Day 1: "I lie on Monday and Tuesday."

Day 2: "Today, it's Thursday, Saturday, or Sunday."

Day 3: "I lie on Wednesday and Friday." 

The Question: On which day does Richard tell the truth? 

http://www.qbyte.org/puzzles/puzzle02.html
Two logicians 

Two perfect logicians, S and P, are told that integers x and y have been chosen such that 1 < x < y and x+y < 100.  S is given the value x+y and P is given the value xy.  They then have the following conversation.

P:  I cannot determine the two numbers.

S:  I knew that.

P:  Now I can determine them.

S:  So can I.

Given that the above statements are true, what are the two numbers?  (Computer assistance allowed.)

Equatorial belt 

A snug-fitting belt is placed around the Earth's equator.  Suppose you added an extra 1 meter of length to the belt, held it at a point, and lifted until all the slack was gone.  How high above the Earth's surface would you then be?  

Assume that the Earth is a perfect sphere of radius 6400 km, and that the belt material does not stretch.  An approximate solution is acceptable.

Confused bank teller 

A confused bank teller transposed the dollars and cents when he cashed a check for Ms Smith, giving her dollars instead of cents and cents instead of dollars.  After buying a newspaper for 50 cents, Ms Smith noticed that she had left exactly three times as much as the original check.  What was the amount of the check?  (Note: 1 dollar = 100 cents.)

Ant on a box 

A 12 by 25 by 36 cm cereal box is lying on the floor on one of its 25 by 36 cm faces.  An ant, located at one of the bottom corners of the box, must crawl along the outside of the box to reach the opposite bottom corner.  What is the length of the shortest such path?

Note: The ant can walk on any of the five faces of the box, except for the bottom face, which is flush in contact with the floor.  It can crawl along any of the edges.  It cannot crawl under the box.

271 

Write 271 as the sum of positive real numbers so as to maximize their product.

Coin triplets 

Two players play the following game with a fair coin.  Player 1 chooses (and announces) a triplet (HHH, HHT, HTH, HTT, THH, THT, TTH, or TTT) that might result from three successive tosses of the coin.  Player 2 then chooses a different triplet.  The players toss the coin until one of the two named triplets appears.  The triplets may appear in any three consecutive tosses: (1st, 2nd, 3rd), (2nd, 3rd, 4th), and so on.  The winner is the player whose triplet appears first.

What is the optimal strategy for each player?  With best play, who is most likely to win?

Suppose the triplets were chosen in secret?  What then would be the optimal strategy?

What would be the optimal strategy against a randomly selected triplet?

Five card trick 

Two information theoreticians, A and B, perform a trick with a shuffled deck of cards, jokers removed.  A asks a member of the audience to select five cards at random from the deck.  The audience member passes the five cards to A, who examines them, and hands one back.  A then arranges the remaining four cards in some way and places them face down, in a neat pile.

B, who has not witnessed these proceedings, then enters the room, looks at the four cards, and determines the missing fifth card, held by the audience member.  How is this trick done?

Note: The only communication between A and B is via the arrangement of the four cards.  There is no encoded speech or hand signals or ESP, no bent or marked cards, no clue in the orientation of the pile of four cards...

Five card trick, part 2 

The two information theoreticians from puzzle 19 now attempt an even more ambitious trick.  It is in fact the same trick, but performed this time with a pack of 124 cards!  How does this trick work?

(Note: 124 cards is the maximum number of cards for which this trick can be performed.  The cards may be thought of as four suits with 31 cards each, or perhaps as days from a calendar, using the months January, March, May, and July.  Or they may be thought of as a double deck, with 20 extra cards from a third deck thrown in, bearing in mind that the magicians must be able to tell, perhaps from the design on the back of the cards, from which pack a given card is taken.  Or they may simply be numbered from 1 to 124.)

Birthday line 

At a movie theater, the manager announces that a free ticket will be given to the first person in line whose birthday is the same as someone in line who has already bought a ticket.  You have the option of getting in line at any time. Assuming that you don't know anyone else's birthday, and that birthdays are uniformly distributed throughout a 365 day year, what position in line gives you the best chance of being the first duplicate birthday?

xx 

If x is a positive rational number, show that xx is irrational unless x is an integer.

Prime or composite? 

Is the number 2438100000001 prime or composite?  No calculators or computers allowed!

Consecutive cubes and squares 

Show that if the difference of the cubes of two consecutive integers is the square of an integer, then this integer is the sum of the squares of two consecutive integers.

(The smallest non-trivial example is: 83 − 73 = 169.  This is the square of an integer, namely 13, which can be expressed as 22 + 32.)

Clock hands 

The minute hand of a clock is twice as long as the hour hand.  At what time, between 00:00 and when the hands are next aligned (just after 01:05), is the distance between the tips of the hands increasing at its greatest rate?

http://feeds.feedburner.com/PzzlsPuzzlesAndRiddles
Speeding Einstein

How fast should you drive towards a red traffic light to see it appear as green?  

Somewhere on a sphere

What is the mean distance between two randomly choosen points within a sphere of radius 1?

Mansi counting

Mansi is a language of a Siberian tribe and has about 3000 speakers. Here some number in the Mansi language: 

8: nollow, 15: atxujplow, 49: atlow nopel ontellow, 50: atlow, 99: ontelsat ontellow, 555: xotsatn xotlow nopel at, 900: ontellowsat, 918: ontellowsat nollowxujplow. 

What is the meaning of the following words: atsatn at, nolsat nopel xot, ontellowsatn ontellowxujplow? And how to say 58, 80, 716 in the Mansi language?

Nails

How can you put (without using glue or something like that) ten nails on the head of a standing nail? The final construction should be stable.  

Einstein's riddle

There are 5 houses in 5 different colors. In each house lives a person with a different nationality. The 5 owners drink a certain type of beverage, smoke a certain brand of cigar, and keep a certain pet. No owners have the same pet, smoke the same brand of cigar, or drink the same beverage.

Somebody owns a fish. The question is: who? 

Hints:

The Brit lives in the red house. 

The Swede keeps dogs as pets. 

The Dane drinks tea. 

The green house is on the left and next to the white house. 

The green homeowner drinks coffee. 

The person who smokes Pall Mall rears birds. 

The owner of the yellow house smokes Dunhill. 

The man living in the center house drinks milk. 

The Norwegian lives in the first house. 

The man who smokes Blends lives next to the one who keeps cats. 

The man who keeps the horse lives next to the man who smokes Dunhill. 

The owner who smokes Bluemaster drinks beer. 

The German smokes Prince. 

The Norwegian lives next to the blue house. 

The man who smokes Blends has a neighbor who drinks water.

KILLER SUDOKU:

To solve a Killer Sudoku puzzle, every digit (1...9) must appear once in each of the vertical columns, each of the horizontal rows and each of the boxes. The number in the dashed cages shows the sum of the numbers in those squares.
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